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A Personality, A Pkomise, 
An Invitation 


To Readers of Seienlifie Ameriean: 

P K< 1 IJ\SS<) K A lexander K Irmin needs no ini rod nr l ion I o old n'adi'is of 
Scientific American, vviio have benefited b\ his regular monthlv con¬ 
tributions as associate editor lor tin* past 10 vcars. It scents lilting to re- 
mind readers hoth old and new of the weaIth ol knowledge ami e\perience 
that Jirs hehind every sentrnrr that Professor K Irmin writes, for e\rn a 
casual examination of his distinguished reeord amply proves his unique 
equipment to compress years ol research, knowledge, and experience into 
a brief paragraph or even a single sentence. 

Relying upon the liolptul co-opcrulion of our eonlrihuting editors, our Editor. Orsm 
I). Munn, with the aide assistance of the staff, each member of which is a dist iiignishrd 
specialist in his held, promises a dynamic, vital, and helpful editorial program for 
the coining year. 

A significant example oi the timeliness <d our editori.il coverage, wa- the publica¬ 
tion of ai t ieles on eosinic ra v s in our September, PM A. o-ur, research on t hese in v sin ions 
ravs from outer i.pa< e being the primary purpose of the stratosphere fligtit from the 
hills of Dakota scheduled lor early fall. Although the successful flight of (aiptaiits 
Stevens and Anderson wiis delaved, our readers icccived, three* months prior to the 
actual achievement, the background information on cosmic ravs. When the new infor¬ 
mation, secured through the successful venture, is seieulifically evaluat<*d. our readers 
will tie informed of the result. 

Our Research-I.caders-Help-l s-Edit progriim for PM 6 assures tlie reader that in* 
important development in research and science vs ill escape his attention. A on, too, can 
help us edit, hv suggesting subjects that von would like to have in< lud-d. 
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50 Years Ago in . . . 



DON'T BLOW OlT TDK GA'"! ‘ A new device is designed to 

prevent all danger arising through the ignorance or carelessness 
of persons who blow out a gas jet. By means of a simple contrivance, 
which is reliable in its action and is operated by the force of the 
wind necessary to blow out the light, the cock is turned and the 
supply cut off.” 

STEAM CARRIAGES- -“Street locomotion bv steam has just made 
a great stride in ihe domain of practice. Messrs. Dion. Bouton 
& Trepardoux have succeeded in 
manufacturing steam vehicles of 
all sorts and of all dimensions 
from the tricycle up to the largest 
omnibuses and merchandise vans. 

This result is the outcome of their 
quick-vaporizing, circulatory, inex¬ 
plosive boiler, which is applicable 
to all the Industrie 1 - in general.” 

ARTIFICIAL LEATHER “Artificial leather js, according to a 
French invention recently patented, made bv a cotton fabric, the 
warp threads of which are very slightIv twisted, and the weft 
threads of which are finer than usual. ThR fabric is serrated on 
both sides, mid immersed in a preparation consisting of a decoction 
of linseed, rabbit skin glue, linseed oil. and coloring matter.” 


I T is frequently the < use that present-day advances in science and 
■ industry can he more fully appreciated when there is available 
some knowledge of what has gone before . The accompanying ci- 
< erpts from Scientific American for January 1886 were selected 
from our files for their inherent interest and significance. If you 
would like to see this page continued as a regular feature of 
Scientific American , won't you write us a note to that effect? 

ORSON D. Ml NN, Editor and Publisher 


These gentlemen are hourly in eommunieation by telephone with a 
lightship which is anchored ten miles out. in the vicinity of the Swin 
passage. It was considered improbable that the human voice would 
be conducted ten mile*,, especially in rough weather; but this ha*- 
been now proved to Im- thoroughly practicable.” 

LELAND STANFORD JR. UNIVERSITY “Senator Stanford, of 
^an Francisco, has executed a deed of trust hv which lands and 
funds to the value of $20,000,000 have hern devoted to the establish¬ 
ment of a great university at Fab* \ho, Cal.” 

KEELY MOTOR “One of out contemporaries jeports that Isabella. 
ex-Queen of Spain, is not only an owner of considerable real estate 
m Philadelphia, but is a shareholder in the Keely motor. From the 
same source we learn that the motor Keely promises positively to 
mote very soon, but it begin*- to be believed that bis mote is th'* 
much-quoted one which R all in bis eye.” 



ELECTRIC RAILWAY “'I'lie city of South Bend, Ind., ha*- intio 
duced an electric street railway. The svstem in use. the Van Depoele 
railwav, has been in successful operation at Toronto, Canada, for 
the past two years, and it is expected to be introduced shortly into 
Minneapolis and Detroit. The railwav at South Bend is operated bv 
an electric current transmitted by overhead wire*-.” 

GLASS FLOORS—“The substitution of glas*- flooring foi boanR 
continues to increase in Paris, this being especially the case in 
those business structutes in which the cellars are used as offices. 
At the bank of the Credit Lyonnais, the* whole of the ground 
in front is paved with lurge squares of roughened glass embedded 
in a strong iron frame, and in the cellars beneath there is suffi¬ 
cient light, even on dull da\s, to enable cleiks to work without gas ” 

M EC! I \NICAL IlOR.sE^— "(./lumber's Journal mentions u gentle¬ 
man who, being prevented, b\ physical disqualification, from con¬ 
tinuing the exercise on horsebm k which had always been so 
beneficial to his health, was possessed with the singular notion that 
it would he possible to construct 
a machine which, when seated 
upon, could he made to evolve the 
same action as a galloping horse. 

The inventor made his machine; 
it answered its purpose to his 
complete satisfaction; and the 
device having been patented, it 
has recently been manufactured 
and brought before the publi< 


INJECT TRAPS—“During the past summer the 
insert destroyer shown in the accompanying en 
graving gave most satisfactory results during 
thorough and practical tests by the inventor, 
Mr. Dudlev H. Manning, of Sibley, Iowa. The 
under surface of tin* conical top, through the 
center of which tin* chimney passes, is bright, 
as are also the partitions that extend inward 
fiom the upright of the frame and carry the 
socket for receiving tin* lamp.” 

\LTOM ATlC STEERING—“The old war vessel Tallapoosa , which 
has been undergoing a thorough overhauling at the Brooklyn Navy 
Yard, has among other improvements been supplied with an elec¬ 
trical steering apparatus, by which the ship guides her own course 
automatically. The automatic action is obtained by means of an 
electrical mechanism, which is attached to the compass.” 



<;r choppers 


PHONING TO SHIPS “For the 
last eight months the Telegraph 
Construction and Maintenance 
Company has had several of its 
best operatives located in the 
neighborhood of the Naze, off 
which the most dangerous sands 
round England are to he found. 


AND NOW FOR THE FUTURE 


({The Carbon Monoxide Danger in Driving Auto¬ 
mobiles, by Prof. Lawrence A. Clousing. How to 
Avoid it. 

GHigh Voltage Experiments that May Have a 
Definite Effect on Power Transmission, by An¬ 
drew R. Boone. 

L A Pure Science Article by Prof. E. U. Condon, 
on the Conversion of Matter into Energy. 

G American Archeology — The Great Serpent 
Mound in Ohio, by Capt. Dache M. Reeves. 
(TRadium from the Arctic Used in the Fight 
Against Cancer, by James Montagnes. 


h is repotted that the citizens of Helena, 
Arkansus, were recently aroused 
early in the morning by what 
seemed to he a heavy rainstorm, 
hut they found the sky perfect¬ 
ly clear, and the air full of dark 
(lakes which afterward proved 
to he a cloud of grasshoppers. 
They pattered against the roofs 
and windows of the houses in 
large numbers.” 


HEARING AID—“A prize is of¬ 
fered, of 3000 francs, by Baron 
Leon dr Lcnval, of Nice, France, 
for the best readily portable in¬ 
strument constructed according to 
the principle of the microphone, 
for improvement of hearing in 
cases of partial deafness.” 
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Personalities 

in 

Science 



M AJOR Edwin ll. Armstrong, pro¬ 
fessor of electrical engineering in 
Columbia University, recently gave the 
first public demonstration of his new 
staticless radio system before the In¬ 
stitute of Radio Engineers, which in 
1 17 awarded him its medal of honor 
for “engineering and scientific achieve¬ 
ments in relation to regeneration and 
the generation of oscillations hv vacuum 
tubes." 

Horn in New' York City on December 
lfl, 1 B ( >0. Major Armstrong commenced 
research with tin* vacuum tube during 
his freshman year at Columbia in 1908. 
In lb]2. while still an undergraduate, 
he invented the regenerative* circuit for 
high frequency oscillations, which rev 
olutionized radio transmission and re¬ 
ceiving apparatus and is the basis <>{ 
modern radio. He was graduated from 
Columbia w r ith the degree of Electrical 
Engineer in 1913. In 1 D2<>, Columbia 
conferred upon him the honorary de 
gree of Doctor of Science*. 

Twenty-one years of effort to achieve 
a radio system devoid of static began in 
April. 1914, when Major Armstrong 
started investigations w'ith the late Frol. 
Michael I. Pupin in the Marcellos Hart 
ley laboratories of Columbia University. 
In April, 1933, Major Armstrong an 
nounced that he had successfully (level 
oped an ultra short-wave frequency 
modulation system which eliminates 
static, fading, and tube noises. 

Major Armstrong invented the super¬ 
heterodyne. universally used in broad 
cast reception, w'hile serving overseas 
in the Signal Corps of the A. E. E. dur¬ 
ing the World War. After the War he 
continued his work with Prof. Pupin 
until 1922. In 1920 he discovered the 
super-regenerative circuit, which is wide 
ly employed in ultra short-wave police 
communication, in airplane equipment, 
and in amateur communication. 

By 1922, Prof. Pupin and Major Arm¬ 
strong felt that they had exhausted 
every possibility. Prof. Pupin turned to 
other investigations, but Major Arm¬ 
strong continued to devise new theories 
and to prove each of them wrong. The 
first glimmering came in 1924. After 
years of work following that lead, he 
arrived at the theory of frequency modu¬ 
lation. Major Armstrong estimates that 


for this period of investigation between 
30,000 and 100,000 measurements are 
now preserved in records. Tin* work 
came within the class once described by 
Thomas A. Edison as “10 peicent in¬ 
spiration and 90 peicent perspiration.” 
Success was not due to anv brilliant 
idea suddenly plucked out of thin air, 
but to painstaking experimentation 
which frequently required a set-up in 
which more than 100 vacuum tubes op¬ 
erated at one time, and the use of even 
measuring instrument known to the 
radio art. 

The key discovery of tin 1 new system 
consists in introducing into the trans 
mitted wave a characteristic which does 
not exist in the waves produced bv na¬ 
ture. A receiving system is then used 
which is not responsive to waves of na¬ 
tural origin, but only to the waves hav¬ 
ing the special characteristic. 

Besides discovering the essential prin¬ 
ciple of the new system. Major Arm¬ 
strong had to invent numerous pieces of 


apparatus to put it into working shape. 
The system will principally be used in 
ultra-short and micro-wave signalling, 
as the frequency hand required is great¬ 
er than may he used on the normal 
broadcast wavelengths. The hand width 
used at present on seven meters is about 
130,000 cycles. 

Frequency modulation is diametri¬ 
cally opposed to amplitude modulation, 
now used in broadcasting. With the spe¬ 
cial arrangements of the Armstrong 
s\stern, static will not affect it even when 
lightning strikes within the immediate 
vicinity of the antenna. More than one 
program can he simultaneously trans¬ 
mitted, using one transmitter and one 
receiver. Facsimile copies of printed 
matter have been transmitted on the 
s arne wavelength simultaneously with a 
musical program. Receivers must he es¬ 
pecially designed for the system. Selec¬ 
tive fading, causing musical instruments 
to produce strange noises, and speech to 
become unintelligible, is non-existent. 
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ANCIENT ART REVEALED BY 
A PEASANT’S PLOW 

E AST of India, and occupying the Indo-Chinese 
Peninsula south of China, lie three countries, 
Burma, Siam, and French Indo-China. The coastal 
strip of French lndo-China, along the South China 
Sea, is Annam. Before the French conquest (1884), 
Annam was a self-ruled empire, and before the time 
of that empire there was another empire, the King¬ 
dom of Champa. Inscriptions discovered by the 
French have indicated that this Cham Empire, of 
antiquity about equal to that of the Christian Era, 
was of Indian origin, for the inscriptions were in 
Sanscrit. How this first civilization in Annam spread 
there from India, which is 1 100 miles airTine dis¬ 
tance and 8000 miles by sea—the only practicable 
route—is a question in itself. Recently a peasant in 
Annam, while plowing, struck on a stone which ob¬ 
structed his plow, and he therefore stopped to dig it 
out. The “dig'' proved longer than he anticipated; 
for the stone was tin* upraised trunk of the stone ele¬ 
phant shown in the illustration at the left, seven feet 
in height. Agitated and fearing reprisals from the 
spirits of the Beyond, according to Jean Yves Claeys, 
Inspector of the Archeological Service of the French 
School of the Far East, who gives the account in the 
Illustrated London ISeies % he rushed to the man¬ 
darins, and thus the archeologists got wind of the 
find. It dates from somewhere between the 11th and 
the 15th Centuries, 


Left: The stone elephant, after excavation 

Below: Excavating other sculptures nearby 







The 80-ton cyclatron of Prof. Ernest O. Lawrence of the 
University of California. It consists essentially of an immense 
electro-magnet, between whose large pole pieces there is a 
large, flat, vacuum tank. In this circular tank ions are set in 
motion and kept whirling in a circular path by the magnetic 


field, at each revolution gaining velocity. Finally they are 
flung with immense speed and terrific energy at the chosen 
targets. The effect is equal to that given by a potential differ¬ 
ence of 2,000,000 volts, and the apparatus is used in connec¬ 
tion with the atomic research described by Professor Condon 


Artificial Radium 


Making Other Elements Artificially Kadio- 
Aetive . . . What Happens . . . Central Impor¬ 
tance in Physics Today . . . Treatment of Cancer 


Hv E. U. CONDON 

Associate PtofcHHoi of Physic *, Princeton University 


R ADIUM is till* best known id a 
group of chemical elements, known 
as the radio-aetive elements, which 
have the property of spontaneously 
emitting various kinds of tadiation in 
the process of an atomic disintegration. 
The radiations emitted, especial 1\ the 
gamma rays, have proved useful in Hu* 
treatment of cancer. These naturall) 
occurring radio-active substances are of 
great rarity and consequently of great 
expense. Therefore the recenl discovery 
of means of making other elements arti¬ 
ficially radio-active marks an advance 
in physica which nia) easily prove to be 
a great boon to medicine. 

By writing “radium" instead of radium 
in the title, it was intended to indicate 
that what is now being produced in the 
physical laboratory artificially is not 
the chemical element radium, but arti¬ 
ficially radio-active substances which 
have in common with radium the prop¬ 
erty of spontaneously emitting the radia¬ 


tion* which are known to have thera¬ 
peutic value. 

The important *yver\ that matter 
may he made artificially radio-active is 
an outgrowth of the great hurst of ex¬ 
perimental discoveries that have been 
made in the physics of the atomic nu¬ 
cleus within the past five years. First 
publication of the discovery was made 
on January 15, 1934, by Irene Curie, 
duughter of the famous discoverer of 
radium, and F. Joliot, her husband. 
For this discovery they were awarded 
the 1935 Nobel Prize in chemistry. 


Since their pioneer work, others have 
extended and eonfi nned the original 
observations, so that studies on artificial 
radio-activity now form an important 
part of the research program of a num¬ 
ber ol leading laboratories of the world. 
Fspeeially noteworthy in the subsequent 
developments has been the work of 
Fnrico Fermi and collaborators in 
Rome, of Lord Rutherford and his co 
workers in Cambridge, England, and of 
Ernest Lawrence at the University of 
California in Berkeley. 

In order to get a clear understanding 
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of the recent discoveries it is necessary 
to recall a little of the general picture 
of the structure of the atom as revealed 
by physical reseurfch in the 20 years 
since Bohr built his atomic theory on 
the picture of the nuclear atom as de¬ 
veloped by Lord Rutherford. According 
to this picture, every atom is constructed 
out of a central mussive part called 
the nucleus, surrounded by one or 
more small units of negative electricity 
called electrons. The nucleus carries a 
charge of positive electricity, so that 
the whole atom is electrically neutral. 
Different chemical elements are charac¬ 
terized by having different numbers of 
electrons around the nucleus: the num¬ 
ber of electrons aiound the nucleus of 
an atom is called its atomic number. 
The arrangement and behavior of these 
electrons is almost entirely responsible 
for the chemical properties of the atom, 
and great progress in understanding 
just how these electrons behave in the 
formation of chemical compounds has 
been made since the discovery of the 
principles of wave or quantum mechan¬ 
ics ten years ago. Chemical elements are 
known corresponding to atomic num¬ 
bers up to 92, which is uranium, al¬ 
though a great many of the elements 
are very rare. The ones which are 
naturally radio-active correspond to the 
large values of the atomic number; thus 
uranium is radio-active. But the ones 
which play a prominent part in current 
researches on nuclear physics are those 
of low atomic number, for a reason that 
will be brought out later. For that rea¬ 
son, and to fix the ideas, it is convenient 
to have at hand the following short list 
of the elements of low atomic number: 

Name of element Number of electrons Chenilrul 


Hydrogen 

outside nucleus 

1 

S ) in hoi 

H 

Helium 

2 

He 

Lithium 

:i 

U 

Ren Ilium 

i 

Re 

Boron 

■. 

B 

Carbon 

c 

r 

Nitrogen 

7 

N 

0\veen 

s 

O 

Fluorine 

;* 

F 

Noon 

in 

No 

Sodium 

11 

Na 

Mujtneaium 

12 

Mt: 

Aluminum 

n 

A1 

Silicon 

M 

SI 

l'hoHjihoru* 

r. 

P 

Sulfui 

in 

s 


I N the last column is given the ab¬ 
breviation by which chemists refer to 
these various elements. Kvory one of 
these elements, it will he noticed, is one 
of fairly common occurrence and well- 
known in daily life. 

Thus the number of electrons outside 
the nucleus is definitely correlated with 
the nature of the chemical element. But 
there is a way in which different atoms 
of the same element may differ; namely, 
in the mass or weight of the nucleus. 
On the whole the different masses of 
atoms of the same element usually do 
not differ a great deal, and the chemical 
behavior is only slightly influenced by 
the mass of the nucleus anyway, so for 
most of ehemistrv it is not important 
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to distinguish between the different 
isotopes, which is the technical name 
for the elements of like atomic number 
but differing atomic weight. However, 
a difference in mass means a different 
structure to the nucleus, and so different 
isotopes must be counted as different 
substances altogether, when we are in¬ 
terested in the structure of the nucleus 
of the atom. The most striking case in 
which the chemical behavior of two 
isotopes is appreciably different is that 
of hydrogen. The rare isotope, of mass 
twice that of ordinary hydrogen, is 
sufficiently different in its chemical 
properties, so that the gas of such atoms 
has been given a special name, deuter¬ 
ium. The discovery of this isotope of 
hydrogen, for which Professor H. C. 
Urey of Columbia University was 
awarded the Nobel Prize in chemistry 
in 1934, has proved of great importance 
both in purely chemical studies and 
also in research on the physics of the 
nucleus. 

Most of the progress in atomic physics 
up to five years ago was concerned with 
the behavior of the electrons around 
the nucleus, and very little progress 
was made in understanding the struc¬ 
ture of the nucleus. In view of the com¬ 
plexity of the problems presented, it 
was indeed fortunate that the general 
problem of atomic structure could he 
thus dissected into two quite separate 
parts, the physics of the outer structure 
and the physics of the nucleus. Al¬ 
though a great deal of information about 
nuclei, especially of radio-active ele¬ 
ments, was amassed by researches since 
the discovery of radium about 40 years 
ago, the modern period of study of the 
nucleus mav he dated from the Fall of 
1928. 

A !' that time the first essential appli¬ 
cation of the wave mechanics to a 
problem of nuclear structure was made 
to give an account of the way in which 
radio-active elements spontaneously dis¬ 
integrate with the emission of high 
speed helium nuclei. This was done si¬ 
multaneously and independently by R. 
W. Gurney and E. U. Condon at the Pal¬ 
mer Physical Laboratory of Princeton 
University, and by G. Gamow, then at 
Gottingen, Germany, now a professor at 
George Washington University in Wash¬ 
ington, D. C. This work made it clear 
I hat, in disagreement with previous 
ideas of mechanics, it is easier for 
particles to go in and out of nuclei than 
had been supposed. The success of the 
theory in explaining some important 
features of natural radio-activity at the 
same time made it clear that produc¬ 
tion of nuclear changes by bombarding 
materials with high energy electrical 
parties might go more readily than 
had been supposed. Up to that time it 
appeared that the bombarding particles 
would have to be given energy by the 
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application of potentials of many mil¬ 
lions of volts. The quantum mechanical 
work indicated that much lower volt¬ 
ages would suffice to produce results. 

Shortly thereafter began the great 
program of bombarding matter with 
high energy particles, which has been 
thus far the principal mode of research 
on the physics of the nucleus. The gen 
eral method is to produce a beam of 
ions, let us say of hydrogen or deu¬ 
terium. The ions are atoms which have 
lost one or more electrons by a proper 
kind of impact of the kind akin to those 
occurring in ordinary neon lamps or in 
the sparks of an automobile ignition 
system. Being now electrically charged, 
if these ions are introduced into a space 
where there is a high voltage, they will 
be acted on by electrical forces and ac¬ 
quire great speed, hence great momen¬ 
tum and energy. Such a beam of swiftly 
moving ions is made to strike against 
a target of the material under investiga¬ 
tion. What happens? It is known that 
the nucleus has a diameter only about 
one ten-thousandth of the diameter of 
the whole atom. As individual atoms in 
the target are so small that there can 


be no hope oi aiming at tin* nucleus, 
it follows that a great mam of the high 
speed ions rush into the target with¬ 
out getting extremely close to an\ 
atomic nucleus. As they penetrate the 
target they mix with the outer electrons 
of the matter, and so lose their cnerg\ 
and are brought to rest. Thus the great 
majority of them are brought to rest 
without ever having an intimate encoun¬ 
ter with the nucleus of any atom in the 
target. 

Those ions which happen to he bead¬ 
ed fairly directly at a nucleus will tend 
to come close to it, although this ten¬ 
dency is reduced by the fact that there 
are electrical forces of repulsion be¬ 
tween the ion and the nucleus, as both 
are charged with like kinds of elec¬ 
tricity. This repulsion bends the path 
of the ion away from the nucleus. But 
naturally this effect is smaller the 
greater is the energy of the ion—-that is, 
the greater the voltage of the electrical 
apparatus with which the ions have 
been given their energy. It is also small¬ 
er for the elements of low atomic num¬ 
ber, which is the reason most researches 
have thus far been made with these 
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elements. So a certain very small frac¬ 
tion of the ions makes a really close 
and intimate collision with one of the 
nuclei of the target, perhaps one in 
10,000,000 or 100,000,000. What hap¬ 
pens in the case of these very few im¬ 
pacts is the object of study. 

In the different laboratories different 
methods are used for obtaining the 
high voltages necessary. Probably the 
most ingenious and fruitful of these is 
that developed by Lawrence at Berkeley, 
in which the ions are made to be ac¬ 
celerated again and again by the same 
electric field and so the effect of having 
2,000,000 volts is produced, even though 
hut 10,000 is used. Now that the Law¬ 
rence ‘*cyclatron” is in regular opera¬ 
tion, Berkeley has become the leading 
center of research in nuclear physics in 
America. Another important method is 
the high voltage electrostatic machine 
developed at Princeton b\ Dr. R. J. Van 
de Graaff. This has been fruitfully 
adapted to research on nuclear physics 
by l)r. M. A. Ttive ut the Carnegie In¬ 
stitution of Washington. Meanwhile 
Van de Graaff lias devoted his attention 
to the development of an extremely 
large apparatus of this kind at Round 
Hill, Massachusetts, for the Massachu¬ 
setts Institute of Technology, which 
when brought into operation on nuclear 
physics problem s 1 wt44—-provide much 
higher voltages than any yet used. 

S O much for a brief outline of the gen¬ 
eral method. What are the results? 
The results, all accumulated in the last 
three or four years, are that artificial 
ii ansmutations of elements through 
changes in the nuelei ot the elements, 
aie now being produced and studied 
legulaily in a number <d physieul lab¬ 
oratories throughout the world. Many 
of these transformations are accom¬ 
panied by the release of laige amounts 
of atomic energy, in which the actual 
mass of matter is transformed into en¬ 
ergy of motion of the particles pro¬ 
duced. Such a possibility was first pre¬ 
dicted theoretically by Einstein as long 
ago as 1903. There is no hope as yet of 
actually developing these' processes as 
a source of power because of the in 
frequency of successful hits, as already 
mentioned. Although in the' case of a 
successful hit the amount of energy re¬ 
leased is often great compare d with the* 
energy of the single ion which causes 
the* transformation, so much energy is 
wasted in accelerating the many parti¬ 
cles which do not make* a hit that, on 
the whole, much more 1 energy is put 
into such an experiment than can be 1 
taken out of it. Also at present there 
is no known way of getting out the re¬ 
leased energy in a useful form. 

Among the atomic transformations so 
produced there are a number which go 
to completion slowly; that is, they ex¬ 
hibit the phenomena of radio-activity. 


The first example of this kind was dis¬ 
covered by Curie and Joliot, as already 
mentioned. They bombarded several 
elements, among them aluminum, with 
high energy helium nuclei as obtained 
from a naturally radio-active substance. 
It had been known before that this re¬ 
sulted in the production of various radi¬ 
ations from the aluminum target. The 
new discovery consisted in the observa¬ 
tion that the aluminum target contin¬ 
ued to send out a radiation of high en¬ 
ergy particles for several minutes after 
the bombardment stopped. Investigation 
showed that the aluminum was sending 
out high energy positrons. Positrons are 
a new type of electrical particle dis¬ 
covered in September, 1932, by Dr. Carl 
1). Anderson at the California Institute 
of Technology in Pasadena. (See arti¬ 
cle on positrons in Scientific American, 
August, 1935.) They are like electrons, 
in that their mass is small compared 
with that of an atomic nucleus, but 
carry a positive electrical charge instead 
of a negative, us does the electron. 

B Y standard methods of chemical 
analysis it was revealed that what 
happens in the case of aluminum bom¬ 
barded by helium nuclei is this: the 
helium nucleus may be captured by the 
aluminum nucleus with the emission of 
a neutron. Neutrons arc particles, also 
first discovered in 1932, through the in¬ 
terpretation by Dr. J. Chadwick of Cam¬ 
bridge, England, (for this Chadwick 
has just received the 1935 Nobel Prize 
in physics) of experiments made by 
Irene Curie and V. Joliot. They have 
no electrical charge but have a mass 
about the sanu as that of a hydrogen 
atom. In consequence, the resulting 
nucleus has two more charges than the 
original aluminum nucleus and hence 
must be phosphorus, as reference to the 
list given earlier in this article shows. 
But on checking up the masses involved 
I four units added by the helium and 
one taken away by the emitted neutron) 
the atomic weight of the phosphorus 
nucleus produced would he three more 
lhan that of the original aluminum nu¬ 
cleus, or 30. Such a phosphorus nucleus 
was hitherto unknown, and the reason 
is now obvious, for these researches 
show that such a nucleus is unstable and 
spontaneously disintegrates in a few 
minutes, emitting a positron with con¬ 
sequent production of a nucleus having 
one unit less of nuclear charge, hence 
being number 14 in the list; that is, 
silicon. The silicon produced is stable, 
and nothing further happens to it. 

'Phis instance is typical of the kind of 
transformations involved in at least a 
dozen instances which have been studied 
since the original discovery of Curie and 
Joliot. Later work by Cockroft, Gilbert, 
and Walton in Cambridge, by Crane and 
Lauritsen in Pasadena, by Tuve and 
Hafstad in Washington, and by Law- 
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Courtesy Carnecle Institution of WaxhJngton 

Another form of the Van de GraafF electrostatic machine, adapted to research 
on nuclear physics by Dr. M. A. Tuve of the Carnegie Institution of Washington 


rence, Henderson, McMillan and others 
at Berkeley, have shown that similar 
artificial radio-active substances may be 
produced by bombarding targets of 
various materials with high energy 
nuclei of hydrogen and deuterium ob¬ 
tained by accelerating the ions with high 
voltages as already described. Among 
tlie-^e, the result of bombarding sodium 
by high speed deuterons is of particular 
interest. Deuteron is the name for the 
nucleus of the rare hydrogen isotope, 
deuterium. This was studied in detail 
by Lawrence at Berkeley. 

In this case there is ample evidence 
that the deuteron is captured by the 
sodium nucleus in the case of success¬ 
ful hits, and a proton (nucleus of ordi¬ 
nary hydrogen) is emitted, leaving the 
resultant nucleus heavier by one unit 
than before but with the same electric 
charge, so it is still sodium. The re¬ 
sultant nuclei are radio-active and con¬ 
tinue their activity for a much longer 
time than in the case of aluminum bom¬ 
barded by helium nuclei. Another im¬ 
portant feature of the radio-sodium so 
produced is that it emits a high energy 
gamma radiation; that is, a radiation of 


the same character as the X rays which 
would be produced if an X-ray tube 
could be operated at about 5.000,000 
volts. This type of radiation is known 
to have important therapeutic action in 
the treatment of cancer, and already ex¬ 
periments using radio-sodium are in 
progress at Berkeley. Every effort is 
being made to increase the voltage and 
the current of ions bombarding the 
sodium target, in order to produce larger 
supplies of this material. 

The way in which the activity of these 
substances dies out is by a law of geo¬ 
metrical progression. In the case of 
radio-sodium it is half gone in 15 hours, 
one fourth remains after 50 hours, one 
eighth after 45 hours, and so on. In 
consequence it was possible last April 
for Professor Lawrence to have his 
colleagues at Berkeley prepare some 
radio-sodium and send it to him by air¬ 
mail for demonstrations of its properties 
before the physical colloquium at 
Princeton and elsewhere in the East. 

Another important property of these 
artificially radio-active materials with 
regard to possible medical applications 
is that, except for their radio-activity, 


they are chemically like the ordinary 
material. Radio-sodium may therefore 
he injected into biological materials 
without fear of biochemical complica¬ 
tions, for sodium is a constituent of 
common salt which occurs in all biolog¬ 
ical fluids. Moreover, its radio-activity 
is completely gone in a few days, so 
lhat dosage will be easily controlled. 
Si ill another point deserves mention in 
lliis connection: with the possibility 
opened up of producing radio-activity 
artificially in a large variety of chemical 
elements, it may prove possible to utilize 
die ordinary chemistry of the material 
to put the radio-active material where 
it is most needed in the organism. Thus 
phosphorus concentrates in bone tissue, 
^o treatment with artificial radio-phos¬ 
phorus would he indicated where it was 
desired to apply the radio-active radia- 
lions to such tissue. 

Too much must not be expected right 
away from the biological applications, 
however. It must he remembered that 
the whole effect has not been known for 
more than two years and that, as yet, the 
means for producing these interesting 
new materials in quantity are complete¬ 
ly lacking. Several years more of inten¬ 
sive work will probably do much toward 
extending our knowledge of the physical 
conditions necessary for production of 
these radio-active elements. In the mean¬ 
time some biological study can be made 
with the small quantities available, 
pending the time when physicists will 
he able to produce better supplies of 
the new substances. 

N ATURALLY these developments 
occupy the place of central impor¬ 
tance in physics to-day, and laboratories 
everywhere are equipping themselves to 
take part in the detailed studies which 
have yet to be made, just as several 
decades ago they were concentrating 
their resources in an attack on the outer 
structure of the atom. Several eastern 
laboratories, including Princeton, Roch¬ 
ester, Cornell, Columbia, Michigan, and 
the Bartol Research Foundation at 
Swarthmore, now have under construc¬ 
tion apparatus of the Lawrence type for 
producing high energy ions, so we may 
look forward to an accelerated progress 
of studies in this field. 

Curiously enough the total cost of all 
this work is probably well under 100,- 
000 dollars, yet in spite of its great 
potential value to humanity, nothing has 
been contributed to its support by our 
government at a time when billions are 
being spent on all sorts of strange and 
uncertain projects. The principal “con¬ 
tribution” to research in physics which 
has been made by the present adminis¬ 
tration, so far as I am able to learn, has 
been a drastic cut in the appropriation 
for the work of the Bureau of Standards, 
whereby its work in physics has been 
quite effectively curtailed. 




OUR POINT OF VIEW 


Death and the Motor Car 

T seems that the active campaign 

against automobile accidents which 
has been carried on through the editor¬ 
ial pages—this one included—of many 
periodicals throughout the country, is 
beginning to bear fruit. So grave is the 
situation, even with the progress which 
has been made, that we feel justified in 
surveying the entire subject here, and 
once more dwelling on the factors that 
must he improved. 

When considering motor-car safety—- 
or, rather, lack of safety—-it is neces¬ 
sary to subdivide the whole subject in¬ 
to three general divisions. The driver, 
the car, and the highway must be con¬ 
sidered as separate entities. True, the 
consideration must overlap at times, and 
frequently the three units must be 
treated as one, but if they arc kept in 
mind as individual factors, it will aid 
in clarification. 

The driver of a motor ear is the only 
part of the trinity endowed with a mind, 
tie has the power to think; to direct 
the operation of his vehicle. If he, as tin* 
thinking link of the chain, fails, all else 
fails. If our highways are to he safer 
and motor-car accidents are to he re¬ 
duced, one of the definite [joints of ut- 
tack must be the driver. Human nature 
being what it is —rugged individualism, 
personal rights, and what-not compli¬ 
cate the picture—the problem becomes 
involved. Standing on what he considers 
to be his “rights, 11 the driver naturally 
resents any implication that he is at 
fault. That he should he subjected to 
mental and physical tests before being 
allowed to drive u car iH unthinkable 
from his standpoint. That he needs 
education in safe driving is all poppy¬ 
cock. That he is discourteous, thought¬ 
less, careless, and all the other things 
that contribute to accidents, is not even 
to be mentioned. But possibly he is 
wrong. He is wrong. So many of the 
accidents today point to human frailties 
that the education of drivers may he 
taken as a foregone conclusion. Such 
education must be taken up and carried 
forth forcefully by communities, states, 
and the federal government before any 
other safety factors will have much ef¬ 
fect on our present unenviable accident 
record. 

The motor-car manufacturer fre¬ 
quently is held responsible for acci¬ 
dents. “Cars can be driven too fast; 
limit them mechanically to 45 miles per 
hour maximum speed/* say the unthink¬ 
ing. Little do they realize that the maxi¬ 


mum speed of a motor car is a definite 
index of its development, its efficiency, 
and its perfection. Furthermore, the ac¬ 
celeration possible with modern high¬ 
speed cars is frequently a prerequisite 
of safety. On the other hand, accidents 
at 45 miles per hour can he just as hor¬ 
rible, just as disastrous as those at 
much higher speeds. Any attempt at 
limiting mechanically the maximurft 
speed of cars can have little effect on 
reducing accidents hut conceivably can 
have a very definite effect on increasing 
them. 

Motoi-car manufacturers this year 
have concentrated more on improving 
the safety features of their cars than 
in any \ear past. Radical improvements 
in brakes have brought the cars under 
better and safer control of drivers; 
automatic Operation of choke and throt¬ 
tle have made it possible for the driver 
to keep both hands on the wheel—where 
they belong- for a greater percentage 
of driving Time; better lighting equip¬ 
ment is tending to make night driving 
safer; and safety glass all around is 
now the rule rather than the exception. 

Highway construction has come in 
for mature consideration during the past 
\ear. Three, four, and five lane high¬ 
ways built only a few years ago have 
conn* to he termed “Death Highways,’ 1 
and rightly so. The realization has been 
reached that, in congested areas where 
traffic on super highways is heavy, some¬ 
thing more than a white line is needed 
to keep traffic separated as it moves 
in opposite directions. Parkways are tin* 
coming thing, and many are under con¬ 
struction at the time of writing. 

We have here touched briefly the three 
major factors in motor car safety. To 
these, among others, should he added 
the need for uniform traffic laws, better 
policing of congested areas, elimination 
of busy grade crossings, and drastic en¬ 
forcement of traffic regulations. 

Above all stands the human element. 
Educate the driver, inculcate in him 
the principles of courtesy and considera¬ 
tion for others, be sure that he is men¬ 
tally and physically fit to drive a car. 
Then watch our accident rate drop. 

Transatlantic Monstrosities 

T WICE., recently, one of our esteemed 
British contemporaries has quoted 
statements to the effect that Washing¬ 
ton and American shipping interests 
have been concerning themselves \vith 
plans for construction of a super liner 
to surpass both Normandie and Queen 


Mary. Bather surprised at the first, we 
let it pass as a rumor of no conse¬ 
quence; on reading the second, we be¬ 
gan to wonder whether some secret 
maneuvering were taking place. A query 
to the Department of Commerce elicited 
the response that “At the present date 
we are not informed of any intentions 
or activities in the type of new con¬ 
struction you mention.” 

Strange! Or can it be that the De¬ 
partment of Commerce has not been 
consulted, only the bureau which is to 
hand out the money being let in on the 
secret so far? There’s chicanery some¬ 
where without a doubt. “Where there's 
smoke . . Yet P. A. S. Franklin adds 
to the mystery by denying “a report that 
the United States Lines will build a 
ship of 100.000 tons.” They will, he says, 
proceed with plans to build a third 
liner similar to the Manhattan and 
ft ashington, but slightly larger. 

The record thus seems clean. But is 
it? We wonder. Somewhere somebody 
has discussed the matter, seriously or 
with intent vague. However that may be, 
it is well to say a word of warning 
against such transoceanic monstrosities 
lest, in a spasm of nationalism, the na¬ 
tion he propagandized into piling ab¬ 
surdity on absurdity. 

As spectacular examples of man’s 
handiwork, the Normandie and t lu v 
Queen Mary are successes; as financial 
venture's they can never be anything but 
failures. The former has operated at a 
great loss (to the French Government), 
for American travelers, on whom all 
transatlantic liners depend for their 
existence, are turning more and more to 
American ships to keep their money at 
home. Tht; “blue ribbon of the Atlantic” 
and the prestige—for which the Nor¬ 
mandie was built—cannot ofTset her 
failure as u profit maker. 

The American Manhattan and the 
ft ashington , on the other hand, cost 
far less per ton to build; are each onl) 
about a third the size of the Normandie 
but are still huge, comfortable, luxur¬ 
iously appointed, and fast; and their 
operating cost is far less than one third 
that of the French ship. The deduction 
is simple; from four to five of the small¬ 
er size can be built and operated with 
the same capital required for one of the 
larger; more frequent schedules can be 
maintained and more passengers car¬ 
ried; and in a war emergency, a fleet 
of the smaller would serve us far more 
efficiently as naval auxiliaries than one 
monster. Let us, then, talk sense, even 
though it be only to start a tumor! 
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A IRGRAFT in warfare ii a 
controversial subject that 
has been the cause of spoiling 
much white paper with printer's 
ink. All too frequently that 
spoilage has been for naught— 
to put forth the ill-considered 
tttouthings of irate militarists or 
pacifists, as the case may be. 
Here, however, Mr. Cleveland 
has taken the long view, the sane 
view. Without wasting words, 
he has drawn a sharply de¬ 
lineated picture of the position 
in which American air trans¬ 
portation would find itself in 
the case of a national em¬ 
ergency .—The Editor. 


M UCH loose talk has been heard of 
late about the conversion of civil 
aircraft into instruments of war. 
In Europe there is some foundation for 
the theory that large transport airplanes 
would be useful as bombers because, 
until very recently, British and Euro¬ 
pean passenger airplanes—with a few 
notable exceptions—have been adapta¬ 
tions, with comparatively little change, 
of craft primarily laid down to the speci¬ 
fications of air ministries for bombers. 

In the United States, however, mili¬ 
tary aircraft of all types, and civil air¬ 
craft, large and small, have pursued a 
development along widely divergent 
roads. It is true, of course, that aerody¬ 
namic improvements, first applied to 
either military or civil airplanes, have 
soon found their place in the craft of 
the other category. There has been, in 
other words, an exchange of ideas, es¬ 
pecially along engineering lines, which 
has been beneficial to both types of air¬ 
planes. To assume, however, that Amer¬ 
ican transport planes could be converted 
successfully to bombers, or smaller fast 
mail ships to pursuit and attack craft, 
is to fall into serious error. The civil 
aircraft of this country, which, by rea¬ 
son of their remarkable speed and safety 
records, have aroused so much envy, are 
not stressed for military maneuvers with 
military loads. They are constructed and 
stressed for the specific function they 
perform so well, but cannot be consid¬ 
ered in the light of combat equipment. 

T HERE are other aspects, however. 

from which civil aviation in the 
United States can indeed he considered 
a backbone of national defense. If the 
popular conception of huge airliners 
carrying a ton of bombs instead of a 
ton of passengers and of sleek mail ships 
spitting fire from hastily-mounted ma¬ 
chine guns will not stand the acid test 
of fact, the less romantic, but much 
more important, conception of civil avia¬ 
tion as a pool of invaluable pilot reserve 
material, as a network of strategically 
placed airports, and as an incomparable 
means of rapid military transport, always 


Civil Aviation 

By REGINALD M. CLEVELAND 


ready for use, most emphatically will. 

The most recent compilation of fig¬ 
ures shows 14,177 persons holding pi¬ 
lot’s licenses in the United States. This, 
of course, is exclusive of military pilots. 
Of the civil total, 7132 held the highest 
^rating, transport license; 828 were lim¬ 
ited commercial, 5395 private, 717 ama¬ 
teur, and five industrial—the last named 
a grade for which licenses are no longer 
issued. 

On the same date there were, how¬ 
ever, only 6972 aircraft holding license. 
Of these, a very large number would be 
entirely useless for purposes even con¬ 
tributory to defense. It is safe to say that 
at present not more than 2000 airplanes 
in the civil category could be of direct 
use in time of national emergency. It is 
evident, therefore, that there is a very 


The most recent figures on airports 
and landing fields in the United States, 
compiled by the Bureau of Air Com¬ 
merce, show 2343 of all types. Of these, 
693 are partly or fully lighted for night 
operation. Of the total, 717 are munici¬ 
pal and 539 are commercial airports; 
277 are Department of Commerce inter¬ 
mediate landing fields; 619 are auxiliary 
fields; 59 are army airdromes; 26 are 
naval air stations; and 106 are miscel¬ 
laneous government, state, and private 
airports and landing grounds. 

The importance of this network of 
airports, linked in a nation-wide system 
of more than 20,000 miles of lighted and 
radio-equipped airways, could hardly 
be overestimated in a time of national 
emergency. It is generally conceded that 
any war of the future will be primarily 



considerable surplus of transport pilots. 
Some authorities who have given careful 
study to the question hold that many 
more transport pilots will be needed in 
time of emergency thin the actual num¬ 
ber required to fly the number of ser¬ 
viceable airplanes—serviceable, that is, 
in the sense of military auxiliaries. But 
it is evident that eyen^Uowing for a 
number of transporMmots double that 
of such useful plan®d^jPTarge reserve of 
these highly-trained men would still be 
available. 

They could and would be used, of 
course, to train other pilots and to speed 
the whole machinery of augmenting the 
actual useful force in the air. Many of 
them would make ideal material, pos¬ 
sessing a head start of obvious value, for 
combat pilots. 


Stressed for different services. A giant 

Boeing bomber*, and at right . . . 

a war of the air. This involves, however, 
not merely aerial combat, but the aerial 
movement of troops, of fuel for combat 
airplanes, ammunition and bomb re¬ 
serve^ replacement and repair parts, 
and a host of other items for which speed 
will also be a prime necessity. 

A Federal airway, in the present sense 
of the term, means much more than the 
shortest airline between two points. The 
facilities now provided on every Fed¬ 
eral airway include rotating beacon 
lights at approximately 15-raile inter¬ 
vals; intermediate landing fields so lo¬ 
cated in relation 'to airports that landing 

♦The recent crash of this ship was apparently 
not Sue to defect* in deeifft. bat to other 
factors beyond control. 
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areas are available at intervals of about 
50 miles; radio communication stations 
for weather broadcasts and emergency 
messages to aircraft; radio range bea¬ 
cons for directional guidance; radio 
marker beacons for assistance in locat¬ 
ing strategic points, such as intermediate 
landing fields, and, in many cases, for 
giving directional guidance over short 
distances; and weather reporting service 
involving the use of teletypewriter cir¬ 
cuits and point-to-point radio. 

It is in the elaborately integrated sys¬ 
tem of civil aviation and especially of 
air transport, making use of these far- 
flung airways, that the greatest contribu¬ 
tion to national defense is to be found. 
Air transport service has reached a 
speed three times that of the railroad. 
Large fleets of airliners can cross from 
coast to coast in 16 to 17 hours. Hun¬ 
dreds of transport planes could be 
mobilized for any emergency and flown 
from one end of the country to the other 
within 24 hours. 

The experience in the World War 
proved conclusively that transport 
equipment cannot be developed quickly 
enough after a declaration of war, and 
that therefore equipment and facilities 
can be established more efficiently and 
at less cost by normal development in 
times of peace. All who have given 
serious thought to preparedness, in¬ 
cluding those who had the responsibility 
of creating new industries and other 
facilities during the World War, agree 
that Government support is especially 
warranted when modest subsidies in 
peace will pay for developments which 

... a TWA Douglai transport, me¬ 
chanically flown by the Gyro Pilot 


will prove costly out of all reason in 
both time and money if postponed until 
forced by an emergency. 

T HE present development of large 
passenger planes, fast night mail 
ships, and auxiliary equipment, is due 
in large part to the gruelling work de¬ 
manded in scheduled airline operations. 
Flying millions of miles, nearly half the 
time at night, in all kinds of weather, 
over every conceivable kind of country, 
month after month, year after year, 
contract mail lines have forced the 
present rapid rate of improvement and 
made it available for emergency use. 

Both the Army and Navy have some 
transport airplanes, but they are entire¬ 
ly inadequate in number and carrying 
capacity to meet an emergency. Multi¬ 
engined transports, cruising at 175 to 200 
miles an hour, of which the scheduled 
airlines have about 90 percent, would be 
used on the airlines themselves during 
any war emergency which might arise, to 
meet the inevitable demand for accele¬ 
rated speed of transportation which is 
inherent in a war. At the same time, they 
would be required by the military forces 
for the swift transport of supplies, per¬ 
sonnel, and munitions at the base of sup¬ 
ply and in the zone of operations. 

It is held that if war ever should be 
forced upon the United States, our com¬ 
bat air forces would require air-trans¬ 
port co-operation under four sets of cir¬ 
cumstances: One; if the United States 
were attacked, the quickest possible type 
of transportation would be needed to 
concentrate aerial defense at the point of 
attack. Two; if an enemy secured a 
foothold on the American continent, 


MAINTENANCE bases of 
*** major air lines*, which 
would be of great value to our 
military forces in cose of a na¬ 
tional emergency: 

Butte , Mont^r-National Parks 
Airways. 

Cheyenne, Wyo<— United Air¬ 
lines. 

Chicago, III. —United Airlines; 

American Airlines. 

Cleveland, Ohio,— Pennsylvania 
Airlines 5C Transport. 

Dallas, Texas —Braniff Airways, 
Detroit, Mich ,—Central Air¬ 
lines. 

Fort Worth, Texas —Bowen Air¬ 
lines; American Airlines. 
Kansas City, Mo. —Transcon¬ 
tinental and Western Air. 

Los Angeles, Calif. —Western 
Air Express Corporation. 
Miami, Fla. —Eastern Air Lines 
Division of North American 
Aviation. 

New Orleans, La. —Wedell- 
Williams Air Service Cor¬ 
poration. (Overhaul base at 
Patterson, La.) 

St. Louis, Mo. —Chicago and 
Southern Air Lines. 

♦Compiled by Bureau of Air Com¬ 
merce, Department of Commerce. 


surface transport into that zone would 
undoubtedly be useless, and air trans¬ 
port would be employed to the fullest 
extent. Three; if the war theater were 
across the water, the fastest possible 
transportation would be required be¬ 
tween points in the interior of the United 
States and ports of embarkation. Four; 
in any theater of war, transportation at 
maximum speed —assured only by air— 
would be required between supply bases, 
concentration areas and the front lines. 

In view of the accelerated speed of 
flight, both civil and military, conclu¬ 
sions of the American Aviation Mis¬ 
sion which studied the lessons of the air 
in Europe in 1919, seem now to apply 
with even increased force. 

“For economic reasons,” it stated, 
“no nation can hope in time of peace 
to maintain air forces adequate to its 
defensive needs, except through the 
creation of a great reserve in personnel, 
material, and producing industry, 
through the encouragement of civil 
aeronautics. Commercial aviation and 
transportation development must be 
made to carry the financial load. 

“Past experience and every economic 
consideration point to the vital need for 
the formulation by the United States of 
a definite, comprehensive and continu¬ 
ing policy for the development of every 
phase of the aircraft art. Our Govern¬ 
ment is now faced with the task of nurs¬ 
ing and actively encouraging a new 
transportation industry whose healthy 
growth is vital to the future progress 
and defense of the nation.” 
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The ‘Space-Penetrating 


V ISITORS to an observatory Chs 
on a '‘public night” very ive ' 
often ask: “How far can you 
see with this telescope?” The only 
direct answer is: “That depends on what 
you are looking at.” With the unaided 
eve, a glow-worm may be lost to sight 
at perhaps a hundred yards, while the 
Andromeda nebula could be seen at a 
million light years. 

With a small change, however, the 
question becomes reasonable. How faint 
an object can be observed with a given 
instrument?- or in more technical 
language: What is the limiting stellar 
magnitude which can be observed? 

The importance of the question is ob¬ 
vious, but to answer it is not so simple 
as might appear, for the result differs 
greatly for various methods of obser¬ 
vation. 

The simplest case is that of ordinary 
visual observation of stars. A good ob¬ 
jective, whether lens or mirror, com¬ 
bined with a good eyepiece, produces an 
image of a star, upon the retina of the 
eve, which falls practically upon an\ 
one of the sensitive nerve-endings. So 
ail the light gets to the place where it 
is wanted, and the main question is how 
much light falls upon the aperture of 
the telescope. This is evidently propor¬ 
tional to the square of the diameter of 
the clear aperture. A ten-inch telescope 
should collect a hundred times as much 
light as a one-inch telescope, and show 
stars five magnitudes fainter. It is found 
by experiment that a one-inch objective, 
in good adjustment, will show stars to 
the 9th magnitude: so a 10-inch should 
go to the 14th magnitude, and a 100- 
inch to the 19th. The general formula 
is simple: 

m 9 4 5 log (I fl ) 

when m is the limiting magnitude, and 
d the common logarithm of the diameter 
of the objective. 

I F we tried to get a formula accurate to 
tenths of a magnitude, we would have 
to consider the loss of light in passing 
through the glass of the lenses, or on 
reflection from (possibly tarnished) 
mirrors, but we need not bother with 
this. 

Allowance would also have to be made 
for differences in eyes—though the gen¬ 
eral run of observers seems to be about 
equally good at seeing faint objects, 
with an occasional case of exceptional 
vision like Barnard’s. Incidentally the 
assumption should be expressly stated 
that defects of refraction in the ob- 


By HENRY NORRI! 

irman of the Department of Astronomy and D 
earch Associate of the Mount Wilton Obsen 
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server’s eye are corrected by spectacles. 

One provision, however, must he 
made: the magnifying power of the eye¬ 
piece must not he too low. It is well 
known that the ratio of the diameter of 
the objective to that of the beam of 
parallel rays which emerges from the 
eyepiece is equal to the magnifying 
power. Now the pupil of the eye is about 
one fifth of an inch in diameter (under 
the ordinary conditions of faint light 
in an observatory). If the “emergent 
pencil” is of larger diameter, only a 



A 10-inch telescope with housing 
that rolls off on a track, made by 
R. G. Stephens of Kennebunk, Me. 

"It is very easy/ 5 he writes, "to roll 
the house back over the telescope 
when through observing, and all is 
then secure." The observing is done 
entirely in the open air, as shown 

part of it will enter the eye. To avoid 
this, the magnifying power must he at 
least five times the diameter of the ob¬ 
jective in inches. A power of 500 is 
necessary to get the full benefit of the 
100-inch mirror, and 1000 would be 
needed lor the 200-inch. 

All that has been said so far deals 
tacitly only with good seeing conditions. 
Every observer, amateur or professional, 
is only too familiar with the bad nights 
—perhaps very fc'ansparent to the naked 
eye—-on which the images of the stars 
not only dance about, owing to the ir¬ 
regularities of atmospheric refraction, 
hut frequently “burst” into diffuse 
patches, changing from one instant to 
the next. Under such conditions, the 
faintest stars are lost altogether and 
the effective limiting magnitude is 
changed fot the worse; that is, its 
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irector of the Observatory at Princeton University 
ratory of the Carnegie Institution of Washington 
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numerical value on the familiar scale 
is lowered. 

But present-day professional observa¬ 
tions are made mainly by photography. 
Here we have two different questions: 
First: What will our telescope show 
with a given exposure—say one minute 
—and second: W hat will it show if we 
go to the limit of practicable exposure? 

The first problem is very like that of 
visual observation. Our supposed ex¬ 
posure is far too short to fog the plates. 
If the seeing is very good, the photo¬ 
graphic images of faint stars will he as 
small as the inherent limitations of the 
photographic emulsion permit—about 
1 /800 of an inch in diameter. Once 
again all the light, barring instrumental 
losses, gets to the desired place, and a 
ten-fold increase in diameter should 
show stars five magnitudes fainter. We 
will have* an equation of the same form 
as (1), but the numerical constant will 
evidently he different for different kinds 
of plates (extra-rapid or lantern slide) 
and also for different fixed exposures. 

H KRE, alas, we meet with one of the 
saddest facts in astronomical pho¬ 
tography. To increase the exposure ten 
times, with the same intensity of light, 
does not produce the same effect as to 
keep the same exposure hut make the 
light ten times stronger—it produces a 
smaller photographic blackening. 

If the simple “reciprocity law” just 
stated held good, the limiting magnitude 
would increase by 2.5 log t (t being the 
exposure time) but the actual gain is 
about 2 log t —sometimes a little more. 
This peculiarity of photographs, dis¬ 
covered by the lamented Sehwarzschild, 
is a serious matter for long exposures. 
To get stars five magnitudes—100 
times—fainter we have to expose about 
300 times as long. By the time the ex¬ 
posures reach into hours, however, astro¬ 
nomical photography meets with a new 
and unescapable obstacle—the fogging 
of the plate by the general light of the 
sky. 

It has been known for 20 years or 
more that only about a third of the light 
which is received from the heavens on a 
perfectly clear dark night, in places out 
of reach of artificial light, comes di¬ 
rectly from the stars. About an equal 
amount originates in the earth's atmos¬ 
phere. Just as the sun’s light is scat¬ 
tered by day, to give the. blue sky, so 


Telescopes 

Compare Two Telescopes With Same Aperture but 
Different Focal Lengths . . . Limitations of a Great 
Telescope . . . Seldom at its Best 


star light must be by night; but the 
greater part of the observed luminosity 
shows a spectrum of bright lines or 
bands, and seems to be something like a 
permanent faint aurora (though prob¬ 
ably not of exactly the same physical 
origin). Finally, a considerable portion 
of the light of the night sky conies from 
the extension of the zodiacal light over 
the whole heavens, and is presumably 
due to sunlight reflected by myriads of 
tiny particles scattered through the 
whole inner part of the solar system. 

If we could get above the limits of 
our atmosphere, we would lose fully 
half the general sky-brightness—less 
near the sun where the zodiacal light is 
bright, and more near tin* poles. But to 
get a really clear skv, between the stars, 
an explorer would have to go far toward 
tin* confines of our system. If he could 
settle down on one of the satellites of 
Uranus (which are probably too small 
to have any atmosphere) he would see 
the heavens appear very differently. 
A.part from the bright haze around the 
sun, the sky would be black, and the 
Milky Way would he vastly more prom¬ 
inent than to us—including the dark 
regions of obscuration—while the An¬ 
dromeda nebula would be conspicuous. 

B UT we earth-bound astronomers 
must struggle with the light of the 
sky as we find it. There is no use in¬ 
creasing our exposures after plates be¬ 
come definitely fogged by this cause, 
and we have no longer to deal on our 
negatives with star images on a clear 
ground, but with darker spots in the 
incipient fog. Experience shows that if 
such an image on our plate is of con¬ 
siderable size (say a millimeter in di¬ 
ameter) it will be perceptible if the 
intensity of the image-forming light is 
hut a few percent of the uniform sky 
foreground. But our star images are very 
small, and under these conditions it is 
found that to get anything definite, the 
light falling within this image from the 
star must be about equal to that from 
the diffuse illumination of the sky. 

This changes things enormously. At 
the ideal limit, when the star-images 
were as small as the plate-grain permit¬ 
ted, there would under some circum¬ 
stances be no gain at all in using a large 
telescope. This sounds absurd; but it 


is simple enough. By hypothesis, we 
have exposed long enough to begin to 
fog the plate, so that longer exposure 
would be no gain. For a telescope of 
given focal length the star image, 1 /BOO 
of an inch in diameter, corresponds to 
a definite region of the sky, of a given 
diameter in seconds of arc. From this 
bit of sky, we will get a definite amount 
of light, simply from the general il¬ 
lumination. The star which sends us 



A 10-inch telescope with tube of 
waterproofed cardboard, made by 
Chas. W. Sloper, Pitufield, Maw. 
Casein glue wai the waterproofing 
agent and the telescope stood out 
in the rain and the tun for a long 
time without damage—though the 
seams were very carefully blocked 

more than this amount will show a vis¬ 
ible image: one which sends us less will 
be lost in the background. With the 
large aperture, the exposure would of 
course be much shorter, but the final 
picture would be the same. 

There would, however, be a great ad¬ 
vantage under these conditions in using 
a long telescope. By increasing the focal 
length—while the star-images are still 
of the minimum possible size—-the area 
of the sky whose light faces on the re¬ 
gion of the images is decreased, and 
stars previously unobservable may be 
reached. We may now compare two 
telescopes of the same aperture, hut 
different focal lengths. The light re¬ 
ceived from the star is the same in the 
two cases, but, with the longer focus, 
the sky-light on the plate is much fainter 
(inversely proportional to the focal 


length) and so we may make a longer 
exposure before we fog the plate. Theo¬ 
retically, in this idealized case, the lim¬ 
iting magnitude should be given by 

m' constant*4 5 log / (2) 

(/ being the focal length). For the 
same focal length, the large aperture 
would have a great advantage in speed. 

Telescopes of the same kind are usu¬ 
ally designed with more or less the same 
value of the focal ratio d/f. For refrac¬ 
tors, this is usually about 15—for re¬ 
flectors it may be made as small as five 
or even less. Among telescopes of the 
same type and focal ratio, the large 
aperture regains its full advantage, for 
d is proportionate to /, and equations 
(1) and (2) give the same relative per¬ 
formance. 

These considerations are valid, ap¬ 
proximately, only under very rare con¬ 
ditions of good seeing. On ordinary 
nights, the star images in the field of 
view of a large telescope dance about 
by much more than 1 /BOO of an inch, 
so that the photographic image of the 
star is a more or less fuzzy “tremor- 
disk” whose diameter depends on the 
weather (astronomically speaking). 
Under extreme conditions, we may as- 
Mime that the average distance to which 
the image deviates from its mean posi¬ 
tion is a definite number of seconds of 
arc. Within a few seconds of time, the 
star dances all over the region, so we 
may assume that the tremor-disk has a 
fixed angular size whatever the expo¬ 
sure. On this assumption, the amount 
of general sky illumination which gets 
mixed up with the star's light is a fixed 
quantity, depending on processes which 
occur in the earth’s atmosphere, and 
not in the telescope. The limiting 
brightness of a star observable in this 
particular grade of bad seeing will thus 
depend only on the effective diameter 
S of the tremor-disk: and the equation 
may easily be derived 

m constant—5 log S (3) 

Under these ideally bad conditions one 
telescope is as good as another—pro¬ 
viding always that the exposures are 
made to the fog-limit-—but the worse 
the seeing, the more stars we lose. 

T HE full advantage of a great tele¬ 
scope can therefore he realized only 
under the best conditions of seeing. 
Everyone knows that this is true for 
the study of fine details, such as double 
stars or planetary markings; but it is 
less well recognized that it is true also 
when it comes to the detection of very 
faint, and doubtless very distant, stars. 

The writer is much indebted to a 
discussion of this topic (at a colloquium 
meeting yesterday) by Dr, J. A. Ander¬ 
son, who has kindly permitted this 
non-teehnieal account to he given here. 
-Mount W ilson Observatory , Nov, 2, 
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The Food 


of Peking Man 


By DR. RALPH W. CHANEY 
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T HE feeding habits of the earliest 
man like animals have been known 
only through conjecture. Our 
human ancestors of a million years ago 
had not mastered the art of writing, and 
so did not leave grocery lists or books 
of recipes as evidence of their dietary 
preferences. 

From analogy with the feeding habits 
of the large modern apes, they may be 
supposed to have eaten both plant and 
animal food. Such an omnivorous diet 
is also suggested by the character of 
tin* fossil teeth of early man, which seem 
to he suited for chewing a wide variety 
of foods, both Mesh and vegetable. 

The actual record of early man has 
until recently included no direct evi¬ 
dence as to his food. Pithecanthropus 
erectus, the Java man discovered in 
Java in 1891, h represented only by a 
portion of the skull and a few skeletal 
fragments. The Dawn Man, Eoanthropus 
from Piltdown, England, is also repre¬ 
sented by incomplete material, with no 
suggestion as to food and feeding habits 
other than that afforded by his teeth. 

It was only with the discovery of a 
third race of primitive man, dating, as 
in the case of Pithecanthropus and 


Eoanthropus , back to the beginning of 
the Pleistocene, or Ice Age, that ac¬ 
tual living quarters of our early an¬ 
cestors were discovered. 

Members of the National Geological 
Survey of China, under the supervision 
of the Jate Dr. Davidson Black, uncov¬ 
ered several skulls and numerous teeth 
of the oldest human inhabitants of Asia 
during the past siayyears. In addition, 
stone implemenfifS^tMrths and uneaten 
fragments of footP&ave been found in 
the home of these ancient cave dwellers. 
Here is the first record of the diet of the 
most ancient humajiindividuals known 
from the continent tJrAsia. 

1 IMEST0NES Sph'slted in a shallow 
J sea hundreds of millions of years 
ago are exposed in the Western Hills 
near Peking, the former capital of 
China. Due to the dissolving power of 
underground water, caves have been 
formed in the rocks of these hills which 
at various times have offered shelter to 
the early human inhabitants of China, 


and to hyenas and other animals which 
make their dens underground. Portions 
of the caves in the Western Hills be¬ 
came partly filled with fragments of 
rock which fell from walls and ceilings, 
and which became cemented, through 
the deposition of calcareous material by 
percolating waters, into a solid mass 
known as breccia. 

So it came about that in our day, 
Chinese workmen, quarrying limestone 
for building material and for use in 
Iroad construction, came upon these ir¬ 
regular masses of breccia which they left 
untouched because of their impurity. In 
1923, the famous Swedish paleontolo¬ 
gist, J, G. Anderssom studied these 
breccias, and discovered in them fossil 
bones of rhinoceros, bison, and other 
animals no longer living in northern 
China. The painstaking excavation of 
these bone-bearing masses of breccia 
has resulted in the unfolding of an early 
chapter of human history ort the conti¬ 
nent of Asia. 

The town of Choukotttien ( pro- 
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Man’s First Dietetic Record Found in His Actual 
Living Quarters . . . Oldest Known Inhabitant of 
Asia ... Fossil Garbage ... A Rare Specimen 

nounced Cho-ko-tyen), lying 30 mile? incompletely burned wood have been 

west of Peking, is a local center for the identified as similar to plants now liv- 

mining of coal and the quarrying of ing fl* northern China and in other 

limestone. Some years ago, a railroad lands with a somewhat cool and dry 

was built to transport these heavy prod- climate. Abundant fragments of charred 

nets to Peking, but recent political un- bones indicate that here were cooked 

rest in North China has caused the di- choice cuts of horses, bison, rhinoceroses, 


sheets of ice, and so this time-period of 
the earth's history is commonly called 
the Ice Age. Glaciers appear to have 
been absent in northeastern Asia, due 
to its relatively dry climate. 

About 20 feet above this lowest level 
of human occupation, and occurring in 
breccia containing numerous quartz 
artifacts and bone fragments, there is 
a layer several inches thick, made up 
of thousands of fragments of the shells 
of seeds. The markings on their surface 
indicate that they represent the shells 
of hackberry seeds- small globular 
bodies, smaller than peas. How they got 
into the cave and were broken into bits 


version of its rolling slock to the ac¬ 
tivities of war. As a result, long lines of 
camels—the two-humped bactrians of 
interior Asia—plod along the dusty 
roadways, now and then delaying the 
progress of our donkeys as they climb 
the long slopes to the quarries. 

On the hill above Choukoutien, and 
beside the cave containing the most 
productive bone deposits, the National 
Geological Survey of China has built 
a commodious laboratory with living 
quarters for the staff of scientific work¬ 
ers engaged in this detailed excavation. 
Here have come visitors from all parts 
of the world, including many famous 
anthropologists and paleontologists, at¬ 
tracted by this most complete record of 
early man. Scattered over the hillside 
are fragments of breccia removed from 
the cave whose entrance, offers shelter 
from the warm sunshine. 

I T SEEMS certain that one or more 
entrances were used as doorways 
by man and other animals in the past. 
These have fallen in or been covered up, 
and their possible, discovery during fu¬ 
ture excavations may disclose important 
facts now concealed. Down through 
limestone passages to a depth of 60 feet 
below the present entrunce, the floor of 
the cave is reached- the actual living 
quarters of the oldest known inhabitant 
of Asia. Here, covered over by many 
feet of breccia, have been found the 
skulls which indicate that this early 
man had mental attainments sufficient 
to raise him well above the level of other 
animals. 

From his discovery near the city of 
Peking, he is called “Peking Man”; his 
scientific name is Sinanthropus pek • 
ingensis \ Proof of his technical skill is 
found in the crudely fashioned flakes of 
quarto—tthe tools with which he cut 
and scraped. His use of fire is shown 
by the several feet of ashes, piled deeper 
against the walls of the cave where a not 
too fastidious Peking Woman may have 
swept them rather than carry them out¬ 
side the cave. 

Several significant discoveries have 
been made in these ash layers. Bits of 


and other game animals which ranged 
the Western Hills and adjacent plains 
during the past, and which have no 
living relatives in North China today. 

These animals, used as food by Peking 
Man, indicate a plains country, prob¬ 
ably with trees confined to the stream 
borders as in semi-arid regions today. 
The fact that this man lived in cuves, 
and that he made fires to keep himself 
warm or to cook his food, may he in¬ 
terpreted as indicating that the climate 
was characterised by low temperatures. 
During this same epoch of geologic 
time, larjgtfportions of North America 
and Europe were covered by thick 


is a problem of major importance. 

fTTHE modern hackberry ( Celtis ) oc- 
A curs as a small tree in the forests 
both of North America and Asia, but is 
most characteristic as a shrub on semi- 
arid slopes and stream borders. Neither 
wind nor running water—two of the 
more common agents of transportation 
—may be supposed to have carried these 
seeds into the cave. Equally impossible 
is the assumption that hackberry bushes 
lived in the cave, for direct sunlight is 
essential to the growth of all higher 
plants. 

It seems certain that large numbers 



Scientific American, Juno, Soot., Nov.. 1930. 
contained article* on Poking Man.— Ed. 


This cave contain* deposit! of ashes many feet thick, alao charred bones, in¬ 
dicating clearly that it was long occupied by people who knew the use of fire 
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Fragments of the charred wood of the redbud found in the ash deposits in the 
cave. Note the traces of annual rings, indicating a climate like that of today 


of hackberry seeds were carried into 
the cave, and their shells crushed while 
they were being eaten. The question 
arises as to whether early man or some 
other animal w T as responsible for bring¬ 
ing them into the cave at Choukoutien. 

The fruits of the hackberry are like 
small cherries, skin and pith enclosing 
a shell, within which lies the seed. In 
the more arid parts of the United States, 
these fruits are extensively used as food 
by birds and rodents, and by the native 
Indians. Certain trees and shrubs bear¬ 
ing especially large or sweet fruits are 
regularly visited by the Indians of the 
Southwest. 

T HE fruits are in some cases eaten 
like those of the cherry—the skin 
and pith swallowed, and the shell re¬ 
jected whole. Or they may be chewed 
so that the shell is broken into frag¬ 
ments, the larger of which are ejected 
from the mouth. 

The most common use, however, is 
as a flavoring for meat or bread. The 
fruits are crushed fine, and the liquid 
^trained away and rooked with other 
food, leaving a residue of shell frag¬ 
ments which are cast aside. If Peking 
Man utilized hackberry fruits in this 
fashion, we should expect to find in 
his cave-home accumulations of broken 
shells like those actually occurring. 

The presence of the fossil bones of 
rodents in the cave at Choukoutien sug¬ 
gests the possibility that they, rather 
than Peking Man, may have carried in 
the fruits of hackberry whose shells have 
been preserved in the cave deposits. 
With this possibility in mind, an effort 
has been made to determine how related 
living rodents open hackberry shells to 
secure the edible seed within. 

All authorities consulted have indi¬ 
cated their belief that these animals 
would chew a small opening on one 
side of the shell rather than break it 


into fragments, in much the same 
fashion as a squirrel opens a hickory 
nut. Dried hackberry fruits were fed to 
several types of caged rodents in the 
laboratories at the University of Cali¬ 
fornia, but either these animals were 
not hungry, or they were? unfamiliar 
with this type of food, for in no case 
did they chew through the shells of the 
berries given them. 

The behaviour of caged monkeys was 
more significant. They readily accepted 
the dried fruits and crunched and swal¬ 
lowed them, shell-fragments and all. No 
monkeys are known to have lived in 
northern Giina during the Ice Age. The 
fragmentation of the shells in the cave 
deposits is interpreted as indicating the 
probability that they represent the food 
refuse—fossil garbage it might be called 
—of the human inhabitants of the cave, 
rather than of its rodent population. 

Here then is the earliest record of the 


use of plant food by prehistoric man. In 
a land so cool and dry that there were 
few fruits and nuts, Peking Man may 
be supposed to have gathered the hack- 
berries from bushes near his home, and 
to have mashed them in the preparation 
of his meals as do the modern natives of 
our Southwest. The abundance of shell 
fragments in the cave deposits may best 
be explained in this manner. 

T HE brain cavity in the skull of Sinan¬ 
thropus definitely indicates that this 
early human race was capable of speech. 
We can almost hear Peking Woman ad¬ 
juring Peking Child, in a language lost 
in the obscurity of a million years, to eat 
his hackberry pudding in lieu of orange 
juice, or other vitamin-containing foods 
of the modern diet. 

As I was about to leave this hill in 
northern China, in whose caves ancient 
man made his home nearly 1,000,000 
years ago, my Chinese associates cour¬ 
teously offered me the opportunity of 
selecting a small piece of the cave brec¬ 
cia to take with me. I picked up from 
the pile of material excavated from the 
cave a block which weighed about two 
pounds, on which were exposed frag¬ 
ments of charred hones and a large 
quartz flake. An irregularity at one end 
required trimming, and with my ham¬ 
mer I broke it off. To my surprise there 
appeared on the broken surface of this 
piece of breccia an almost complete 
hackberry seed. 

Here in one block have been preserved 
not only the remains of a prehistoric 
meal, both meat and vegetable, hut the 
crude stone implement with which Pe¬ 
king Man may have killed his bison, 
cut his meat, or mashed his hackberries. 
These cave deposits tell the story of tin* 
feeding habits of man before he him¬ 
self recorded the details of his life in 
writing. 



About 20 feet above the lowett level of human occupation a layer several feat In 
thickness was found, made up largely of the crushed shells of hackberry seeds 



Surer Artificial Respiration 


Nielsen Life-Saving Technique Surpasses, by 
41 Percent, the Widely Used Schaeffer System 


By F. D. McHtJGH 


F OR the first time in many years the 
Schaeffer prone pressure method 
of artificial respiration for insensi¬ 
ble persons who have been, to ail ap¬ 
pearances, drowned, asphyxiated, or 
electrically shocked, has been improved 
upon. A new system of inducing respir¬ 
ation and resuscitating persons who have 
apparently died has a 41 percent higher 
efficiency than the Schaeffer method 
by actual test, in that it gives deeper 
breaths for a proper cleansing of the 
lungs, and more breaths per minute. It 
was developed by Holger 
Nielsen, a Danish sports in¬ 
spector, as a result of years 
of study. So well recom¬ 
mended does the new sys¬ 
tem come that there is every 
assurance that the new sys¬ 
tem will replace the old¬ 
er. long-accepted, Schaeffer 
technique. 

In the early part of the 
century, Sir Edward Schaef¬ 
fer invented the system 
which has since borne his 
name and which has been 
the means of saving the lives 
of hundreds, if not thou¬ 
sands, of people. In this 
system the person to be re¬ 
suscitated is placed face 
downward while the opera¬ 
tor kneels over him facing the patient’s 
head, his knees beside the hips of the 
patient. The operator places his hands 
firmly on the lower ribs of the patient, 
one hand on each side. He then leans 
forward, throwing the full weight ol his 
body on his hands to compress the pa¬ 
tient’s lungs and thus expel air (and 
water in the case of a drowned subject). 
A quick release of the pressure after 
four seconds permits the patient’s lungs 
to expand with a sharp intake of breath. 
This process is continued, at three-sec¬ 
ond intervals, until the patient revives 
or it can be definitely shown that there 
is no hope. 

I NSPECTOR Nielsen began the study 
of the Schaeffer system and also of 
the Silvester, another commonly used 
system, some years ago. He discovered 
that by both of these the respiration in¬ 
duced was not sufficiently deep to 
cleanse the lungs thoroughly. He real¬ 
ized that, for best results, the air should 


he forced deeply into the lungs. The 
Holger Nielsen technique which came 
as a result of these studies is more or 
less similar to the Schaeffer except that 
the operator kneels astride the patient’s 
head and exerts the pressure of his hands 
on the patient’s shoulder blades. The pa¬ 
tient is placed face downward as in the 
older method and the operator kneels 
as shown in the accompanying illustra¬ 
tion. His hands are so placed that on 
the release of the pressure he can slide 
his hands off the shoulder blades to 


grasp the patient’s arms and lift them 
slightly. Lifting of the arms removes the 
patient’s weight from his chest so that 
the lungs are permitted to expand much 
more than in other systems. The result 
is that about twice as much air is drawn 
in, according to authorities who have 
tested the system; noxious gases or wa¬ 
ter are evacuated^|*d natural breathing 
is started much earlier. 

In applying this Nielsen method to a 
patient, first remove his clothing or any 
parts of it, at least, which will tend to 
hamper the fi^ie movement of the pa¬ 
tient’s shoulders'ami lungs. Lay him face 
downward on & fltff, hard surface. Should 
this surface he sloping, be sure that the 
patient’s head is at the lowest point. 
Arrange his arms as shown in the il¬ 
lustration, bent and folded under his 
forehead, not so much to protect his 
face from bruising but to prevent any 
twist of the neck which would interfere 
with breathing, A handkerchief should 
he placed beneath the patient’s mouth 


and nose to prevent the intake of dust. 
When patient and operator are in posi¬ 
tion, the patient’s hack must be slapped 
sharply between the shoulder blades 
several times to cause the tongue to fall 
forward out of the mouth. If this is un¬ 
successful, the operator draws it forward 
with his fingers. 

Artificial respiration is then adminis¬ 
tered by the operator swinging his body 
forward, throwing only his weight, but 
no muscular force, onto the patient’s 
shoulders. The movement is slow so that 
the pressure is progressive. The pres¬ 
sure is continued until the operator’s 
arms are in a vertical posi¬ 
tion which he holds while 
he counts up to four. The 
operator then swings back¬ 
ward to release the weight 
and as he does so grasps the 
middle of the patient’s up¬ 
per arms, pulling them 
backwards just enough to 
lift them slightly without 
disturbing the position of 
the patient’s head or torso. 
This position is held while 
the count is continued up 
to eight. The operator then 
assumes his original posi¬ 
tion and repeats the routine, 
the entire procedure being 
completed from seven to 
eight times a minute. There 
should he no break in the 
rhythm of this action until strong nor¬ 
mal breathing is induced or for at least 
four hours in the event that no natural 
breathing may be detected. 

Professor August Krogh, Nobel Prize 
winner of the Rockefeller Institute in 
Copenhagen, was the first authority to 
investigate this new system. After ex¬ 
haustive tests on insensible persons, he 
gave it his unqualified endorsement. 
The faculty of medicine at the University 
of Copenhagen, the Danish Red Cross, 
the Danish Life Saving Association, the 
State Board of Public Health, and other 
interested bodies also have investigated 
and approved it. The Danish Red Cross 
haw, in fact, adopted it and advised its 
use on all bathing beaches and in many 
industries. In countless instances the 
Nielsen method should be of great value 
in an emergency in the absence of, or 
before the arrival of, mechanical re- 
suscitators. 

W T e are indebted to Professor August 
Krogh for these facts. 




Diesels for Battleships? 


Large Number of Small Engines . . . Greater Fuel 
Economy . . . Quick Replacement, Repair . . . 
Simple Overhaul . . . Spares for Replacement 

By CAPT. A. M. PROCTER, II. S. Navy (Ret.) 


T wenty-three years ago. the 

first ocean-going ship propelled by 
Diesel engines was put in service 
by the Eastern Asiatic Company of 
Denmark. This ship, after a long and 
profitable career, is still carried in 
“Lloyd’s Register of Shipping” with 
the highest rating. The success of the 
Seelandia, and of other motor-ships 
which followed, led to the complete 
motorization of the Eastern Asiatic fleet; 
and, afler the war. this new form ol 
power attracted the attention of .ship 
owners in other European countries. 

In a few years the threat of the 
Diesel engine became so serious that, 
in the words of Sir John Riles, “Some 
thing had to be done to improve the 
thermal efficiency of the steam tur¬ 
bine.” 1 This efficiency was material^ 
improved by increasing the tempera¬ 
ture and the pressure of the strum, but 
the fuel consumption of the steam tur¬ 
bine plant, in service, is still about 
double that of the Diesel engine, and 
the threat has not been met. 

The steamer has continued to lose 
ground, and the latest returns given in 
“Lloyd’s Register of Shipping, Quartet- 
ly Report” show that the motor horse¬ 
power of Diesel engines building, in 
the world at large, on September 30, 
1935, exceeded that of steam plants by 
about 60 percent. If the horsepower of 
the Queen Mary (which G still carried 
in the total of the. steam machinery un¬ 
der construction) is excluded, the 
Diesel horsepower is nearly three times 
that of the steam horsepower. 

In spite of these well known fact‘s 
there has been little enthusiasm outside 
of Germany for this form ol power on 
the part of the designers of naval sur¬ 
face craft. This is somewhat difficult 
to understand because, on previous oc¬ 
casions, the naval designer Iiun led the 
way in adopting improvements in marine 
engineering. 

The use of internal combustion en¬ 
gines in submarines was forced from the 
beginning because, in spite of numerous 
attempts, it has not been possible to de¬ 
sign a steam plant whic h would stand up 
under the rigorous conditions existing in 
this type. It is possible that the memory 
of troubles with early submarine engines 
has produced a fixation in tbe naval 
mind, which has not been removed by the 
evidence of the fact that commercial ship 
owners have found the Diesel engine to 
be fully as reliable as the steam engine. 

v ‘Bra»sey'8 Naval and Shipping Annual, 1927.*’ 
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The fact that it is possible to develop 
the power required by a modern bat¬ 
tleship has been demonstrated by the 
German ship Deutschland. This ship 
and four others which have been laid 
down are fitted with u new type of high¬ 
speed engine developed by the Augs¬ 
burg branch of the Maschinenfabrik 
Augsburg-Nurnburg, working in col¬ 
laboration with the' German Admiralty. 

It must be admitted, however, that 
there has been, as yet, insufficient ex¬ 
perience with this type to determine its 
endurance life, or its reliability in sor- 
\iee. This will be a matter of several 
\ears; blit, in the meanwhile, there is 
a type of engine available which has 
gone through a long period of develop¬ 
ment, and which is now available for 
the maximum power required. 

T HE use of this t\pe -the four- 
stroke trunk piston engine -neces¬ 
sitates the use of a much larger number 
of units than that to which the murine 
engineer has become accustomed by ex¬ 
perience. The presentation of the evi- 
denee justifying its use makes necessary 
a discussion oi the details ol the most 
mysterious of all professions --that of 
the ship designer. I will quote, there¬ 
fore, Mr. Harry Ricardo, F.R.S., who. in 
delivering the sixth Thomas Lowe Gray 
lecture before the Institution of Me¬ 
chanical Engineers, stated: “If. there¬ 
fore, some of my statements and pro¬ 
posals appear outrageous, I must claim 
Irom you that tolerance which is the 
prerogative of either youth or inexperi¬ 
ence. A eat may look at a king -pre¬ 
sumably with an expression no courtier 
would dare to assume, , 

“I am going to look at the marine 
engineer with the cynical stare of the 
cat, secure in the knowledge that he 
will not harm a mere landsman. There 
are times, I think, when the outsider, 
ignorant of the traditions and quite un¬ 
deterred by that vast accumulation of 
superstition which ties the hand of the 
expert, may happen on a new theme, 
or at least start a new train of thought.” 
Ricardo proposed the use of 75 motor- 


bus engines, with a direct current elec¬ 
tric drive, for the propulsive plant of a 
6000 shaft-horsepower cargo ship; and 
gave excellent reasons in support of this 
plan. I am suggesting a similar plan for 
a battleship drive, but with a smaller 
number of larger engines. This plan 
lias, in addition to the well-known and 
often stated advantages of any Diesel 
installation, certain special advantages 
which may be enumerated as follows: 

(a) A much greater freedom is given 
to the ship designer in the treatment of 
the problems with which he is primarily 
concerned. 

(b) Since the removal of an engine, 
and its replacement by a spare, would 
be a matter of hours, all major repairs 
could be transferred from the ship- 
wherc they can not he properly made- 

i o a shop where the engine could he re¬ 
built by methods developed in modern 
automotive practice. 

(c) With 25 percent of spares—as is 
now the practice with turret guns—-an 
annual replacement program would 
provide for the complete renewal of 
the plant, with new or rebuilt engines, 
once every four years. 

(d) When better engines are devel¬ 
oped -as will surely he done during the 
life of any ship laid down at this time 
—the whole plant could be renewed, 
one group at a time, without interfering 
with the operating schedule. 

fel Since not more than 25 percent 
of the engines would be used at ordinary 
cruising speeds, all routine examina¬ 
tion* and minor repairs could be made 
at sea as well as in port, and a material¬ 
ly higher percentage of availability 
would be possible. 

(f) The danger of a material reduc¬ 
tion in power by breakdowns would be 
reduced. 

(g) Since the working speed range 

of the engines would be not more than 
40 percent of the total, range, there 
would be no difficulty whatever in keep¬ 
ing clear of dangerous periods of tor¬ 
sional vibration. * 

(h) Since the engines can be in¬ 
stalled under a deck which is far below 
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the water line, and between bulkheads 
far removed from the ship’s side, they 
would be practically immune to attack 
by guns, bombs, and torpedoes. 

The design of a battleship must, ob¬ 
viously, be a compromise between a 
number of conflicting interests; and it 
is inevitable that each group involved 
in its design and operation should ap¬ 
proach the problem from a different 
angle. My own approach is that of an 
officer who, owing to the accidents of 
the service, has spent more than a fair 
share of his time in the operation and 
repair of worn out machinery. It is 
natural, therefore, that the most im¬ 
portant advantage seems to me to be 
that listed under (b) above. 

It is probable, however, that a judg¬ 
ment unbiased by personal experiences 
would be that the most important ad¬ 
vantage lies in the freedom given to 
the ship designer in treating the ship 
as a whole as a fighting unit. Owing to 
the small size of the engines, they can 
be put in spaces which would nol be 
available for larger units; and, after 
the military characteristics of the ship 
have been determined, places can ul- 
ways be found for the engines wheie 
they will be comfortable, contented, and 
well protected. 

The number of arrangements possible 
is very large, and ranges ull the way 
from a maximum of concentration, with 


the engines in three tiers behind the 
main armor belt, to a maximum of dis¬ 
persion, K,ith the engines in one tier 
extending "beyond the main belt. 

It is obvious that, with a large num¬ 
ber of small units, electric drive must 
be used. This requires an addition of 
weight, and the fuel consumption at 
full power will be greater than that 
possible with the direct or geared drive. 
There are, however, certain fundamen¬ 
tal facts which make it possible to keep 
the weight within the limit available 
and to keep the fuel consumption, at 
cruising speeds, down to that possible 
with a much smaller number of large 
units. 

T HE extra weighl of the electrical 
equipment is balanced by the fact 
that, in engines which are geometrically 
similar, and which run at the same pis¬ 
ton speed with the same mean effective 
pressure, the weight per unit of power 
varies direct 1\ the ratio of the linear 
dimensions. 

There are, moreover, certain modify¬ 
ing factors which turn the scale still 
farther in favor of the small engine. 
These are: 

(a) As the size of the engine is 
increased, a point will he reached where 
it is no longer possible to preserve geo¬ 
metrical similarity, and it becomes 
necessary to use a tvpe with a material¬ 


ly greater weight per unit of cylinder 
volume. 

(b) The heat stresses, which are one 
of the most troublesome factors in the 
internal combustion engine, increase 
with an increase in the cylinder dia¬ 
meter, and limit the mean effective pres¬ 
sure at a lower value than that possible 
in a small cylinder. 

(c) The unit bearing pressures which 
can be safely carried, decrease as the 
size of the bearings increase; and since, 
at high speeds, these pressures are due 
almost entirely to inertia forces, there 
will he a progressive decrease in the 
piston speed as engine size increases. 

The electrical transmission loss will 
increase the specific fuel consumption 
at full power, above that possible with 
the direct or geared drive; but, in naval 
vessels, this is not important. At cruis¬ 
ing speeds it will be possible, with a 
multiplicity of engines, generators, and 
motors, to select a number of units 
which will insure that they run at the 
point of maximum economy. This will 
more than balance the electrical trans¬ 
mission loss, when compared with large 
engines running at less than 25 percent 
of their rated power, and the economy 
of the proposed installation should be 
better than that possible with the alter¬ 
native installations. 

One of the many solutions possible 
is shown in the drawing. The proposed 
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ship shown has a length about midway 
between those of type h and type c 
given in an article on ‘The Washington 
Conference and Naval Design,’ by Sir 
George Thurston, in “Brassey’s Naval 
and Shipping Annual, 1923.” This ship 
has a “standard” displacement of 35,- 
000 tons; and, though somewhat longer, 
has about the same general characteris¬ 
tics as those of the Nelson and Rodney , 
which are the only ships 
which have been built in 
accordance with the Wash¬ 
ington Treaty. 

Since the limitations of 
this treaty are no longer 
binding, six 18-inch guns 
have been substituted for 
nine 16-inch guns. The 
weights of the guns and 
their mountings will be 
practically the same as 
those of the Nelson and the 
Rodney , but the weight of 
the turret and barbette ar¬ 
mor will be materially re¬ 
duced by substituting two 
turrets for three. 

The main armor belt — 
which covers but 42 percent 
of the water line—has been 
reduced to about 80 percent 
of that of the Nelson , with 
a saving of about 1000 tons, 
which is available for some 
of the many demands made 
on the designer for weight 
in excess of that at his dis¬ 
posal. Up to the quite re¬ 
cent past it was held that 
the function of the armor 
belt was to protect the 
flotation of the ship, and all 
of the United States battle¬ 
ships from the Maine class, 
up to and including the 
New Yor/r-and Texas , had 
complete water-line belts. 

The weight limitations were 
such that, in some of the 
early ships, the depth was 
so small that the top of the 
belt was under water when 
the ships were loaded. 

Insistence on deeper and thicker ar¬ 
mor made such demands on the weight 
schedule that it was not possible to 
provide a complete water-line belt, and 
it became necessary to provide other 
means of preserving flotation. The prob¬ 
lem seems to have been solved, as was 
shown by the Germans at the battle of 
Jutland, by adequate subdivision, by 
water-tight compartments, and by pre¬ 
serving trim by counter-flooding. 

In the Nelson and Rodney the weight 
of the armor has been concentrated to 
protect the ship against disablement by 
shells penetrating the machinery spaces, 
and against destruction by shells pene¬ 
trating the turrets and magazines. 

In the sketch shown, the attempt has 


been made to suggest the probable ef¬ 
fect on design of a recognition of the 
increasing importance of aircraft, by 
fitting a larger and more adequate anti¬ 
aircraft battery, by providing a greater 
airplane equipment, and by fitting 
bursting hoods over the turrets. These 
details, however, have no bearing on 
the main purpose of this study which 
is to show the possibility of realizing 


the enormous advantage® of the Diesel 
drive. w 

The machinery eqiuj^tent proposed 
has 48 V-type, 12-cylinder four-stroke, 
supercharged engines driving direct 
current generators. The propellers are 
driven by 40 geared direct current 
motors; and, since the motor-driven 
supercharger blowers can-be driven by 
three of the engines, five engines are 
available for the ship’s auxiliaries and 
for reserve. The engines are all of the 
same size and power, and each of them 
can be used for propulsion, supercharg¬ 
ing, or for carrying the ship’s auxiliary 
load. 

The engines, generators, and motors 
are removable through a hatch in the 


deck above (covered by a bolted plate V 
into a fore and aft passage which leads 
to armored trunks at the forward and 
after ends. Since all supercharging and 
ventilating air is taken through these 
trunks, there is no necessity for water¬ 
tight doors or hatches of any kind 
through the armored deck. The engine 
exhaust pipes are carried in fore and 
aft passages outside of the engine com¬ 
partments and discharge 
over the stern. 

Performance data of the 
proposed installation are 
shown in the graph. These 
data are based on a mini¬ 
mum fuel consumption of 
0.40 pounds per brake 
horsepower per hour, which 
is conservative when com¬ 
pared with results which 
have been obtained in a 
number of recent engines. 

The cruising rudius curve 
is based on a fuel capacity 
of 6000 tons, but since the 
capacity of the ship shown 
in the drawing (with wing 
tanks and double bottom 
tanks eight feet deep) will 
be at least 8000 tons, the 
actual distances will be a- 
bout 33 percent greater 
than shown by this curve. 

The maximum power— 
52,200 shaft-horsepower - 
is based on a piston speed 
of 1800 feet per minute and 
a brake-mean-effective pres¬ 
sure of 130 pounds per 
square inch. That these 
values are within the limits 
justified by present prac¬ 
tice is shown by the results 
of two recently built Ger¬ 
man engines. 11 

A Maybach V-12, Biichi- 
charged engine, built for 
the new three-car trains on 
the Berlin-Hamburg run, is 
given a maximum rating of 
1834 feet piston speed and 
a brake-mean-effective pres¬ 
sure of 142 pounds per 
square inch. An Augsburg engine with 
a cylinder diameter of 11.81 inches— 
which is materially larger than the en* 
gffie here proposed—has a maximum 
rating of 1743 feet piston speed and 
a brake-mean-effective pressure of 136 
pounds per square inch. 

These engines are built for a service 
in which the conditions are much more 
severe than those for naval vessels. In 
traction service, full power is demanded 
for 6hort periods every day; and, at the 
end of a year the number of hours 
during which full power had been used 
would be enormously greater than in 
(.Please turn to page 53) 
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The “Big Top” in a Theater 


“I ADBBS an’ Gennelmen! The big »how it about to Mart!’’ 

1^ And a big thow it it—the circu* that appeal* to kid* of 
all agM hat, by the exerciw of ingeniout engineering deaign and 
construct km, been aet up in the famou. old Hippodrome In New 
York City, At a production vost estimated to be about 200,000 
dollars, some 700 teiti were removed from the orchestra, a com¬ 
plete circus ring was installed as shown, and two of the largest 
revolving stages in the world were built. The seats on the main 


floor were rebuilt and supported on reinforced concrete sloping 
upward at an angle that affords an unobstructed view of the ring 
to everyone. The circular gridiron is one of the notable mechan¬ 
ical features. It permits rapid handling of scenery and also af¬ 
fords space for the location of the lighting fixtures. From it is also 
suspended the aerial acrobatic equipment. It is planned that the 
show will eventually go on the road in large theaters and under 
canvas in smaller towns. 
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Persistent Rubber Research . . . Product Sticks 
to Old Jobs, Does Them Better . . . New Uses • • . 
New Research . . . Potentialities for the Future 


D AMPING out the physical shocks 
of a highly mechanized world is 
still the major function of rubber. 
But there are properties aside from vi¬ 
bration absorption which give high rank 
to this strange, natural resin. Persistent 
refinement has multiplied types many- 
fold so that today rubber can be applied 
in ways undreamed when the first crude, 
bulky gum shoes introduced it to man's 
service. 

Rubber is now safeguarding airplane 
surfaces from the abrasive force of rain 
and hail and it is even being employed 
to protect air transports from the hazard 
of ice formation on wing edges. It is now 
lining metal tanks used for the shipment 
and storage of chemicals. And quite re¬ 
cently was announced the successful im¬ 
parting of an antiseptic quality to rub¬ 
ber which should make it a much better 
qualified material for, say, surgical 
gloves. 

Step into research laboratories to dis¬ 
cover what manner of studies are being 
carried on; list the tangible accom¬ 
plishments in the past few years and you 
will find that the significant work with 
rubber has been mainly one of estab¬ 
lishing better controls over materials 
and processes. Months and years of la¬ 
borious, penetrating research have 
brought out the many latent characteris¬ 
tics of rubber. It can be worked at will 
to produce a product hard or soft, more 
or less flexible, highly resistenf to chem¬ 
icals, more durable, or perhaps to com¬ 
bine several qualities in chosen propor¬ 
tion. The main advance in rubber has 
been to make it deliver better service 
and nothing illustrates this fact so well 
as the automobile tire. 

An automobile tire, regardless of its 
price, represents a skilfully developed 
product. Few articles in the public's 
hands are subjected to such savage 
abuse and expected to like it. And that it 
does “take it” is proof of high attain¬ 
ment. There have been no revolutionary 
changes in tire construction in man) 
years, yet the tire of today gives double 
and sometimes triple the mileage of 
one produced only a few years ago. Ex¬ 
traordinary wear has been built into 
the product and even so the makers are 
not satisfied. Tires will he made even 



A thin trickle of milky fluid from incisions cut in the rubber tree makes iu 
way, through research, into great industries where it is now indispensable 


better through the agency of research. 

Today’s tire is a balanced product; 
it is a compromise and must be so. Per¬ 
haps you think wear could be increased 
by adding more rubber to the tread, or 
perhaps you think it should cushion bet¬ 
ter or skid less. No single quality in 
performance can be altered without af¬ 
fecting all the others. Cornering, the 
quality which permits adequate steering 
control; cushioning, which is the qual¬ 
ity of flexibility; and durability, which 
is what gives life, are the three main 
factors governing tire performance. To 
establish a satisfactory balance between 
these factors has taken years of study 
and experimentation. If more rubber is 
added to the tread it affects both cor¬ 
nering and cushioning factors; if corner¬ 
ing is improved by giving more rigidity 
to the carcass it affects cushioning, 
while if more flexibility is provided so 
that bumps can be “swallowed” better, 
the steering qualities arbehanged. Actu¬ 
ally, there does exisKAstate of unbal¬ 
ance but of a differeiJIniort. A tire car¬ 
cass, if undamaged, outlasts the tread. 

C HEMISTS are trying to solve this 
state of unbalance by compounding 
rubber to give it longer wearing life 
without sacrifice of other qualities, and, 
strange to say, there is research being 
conducted to improve the carcass. Ex¬ 


periments are being made with rayon as 
a substitute for cotton in the manufac¬ 
ture of tire fabric. It is claimed that 
rayon shows a better resistance to the 
heat which is generated internally, but 
as yet the right type of rayon hasn't 
appeared. Militating against any prompt 
substitution is the present superiority 
of the carcass over the tread and the 
large amounts of capital which tire man¬ 
ufacturers have tied up in cotton fabric 
mills. 

Assuming that tire casings can be 
made to last longer in service and go to 
pieces all at once (without haaard), 
there is always the inner tube to threaten 
trouble, and a puncture-proof tube is a 
perennial dream. Puncture-proof tubes 
have come, been punctured, and then 
^one into the discard, ever since there 
were such things as tires. One doubts the 
possibility of ultimate success. Jfram 
the earliest types, which employed such 
odd materials as feathers and molasses, 
there have been some advances. The 
newest devices on the market are three 
in number. One utilizes a double inner 
tube, the innermost one of fabric, de¬ 
signed to slow the passage of air in ease 
of a blowout and permit the car to be 
brought safely to a stop. Another em¬ 
ploys a substance which floats freely 
in the tube and is supposed to be thrown 
centrifugally into a puncture aperture. 


22 



Shocks of Industry 


By PHILIP 

The third is a tube with the rubber in 
compression, ready to close any hole that 
should be made in it. 

One solution to the present disparity 
between carcass and tread life is re¬ 
treading. It is, however, a makeshift ami 
one that tire manufacturers as a whole 
do not view with approval. During the 
past two years re-treading has made' 
great headway and it cannot he wholh 
ignored. It is now possible to re-tread a 
tire to make it deliver close to double 
the regular mileage, due to certain tech¬ 
nical advances such as the development 
of delayed accelerators, the flat cure, 
the circular (clamshell) mold and the 
advent of large-diameter tires. The 
make-shift of it becomes apparent when 
it is realized that re-treading requires a 
sound carcass for satisfactory results 
and there are proportionately very few 
tires which come up to standard. If cords 
are cut with a nail, if the cords are 
broken by running against sharp ob¬ 
stacles, or the fabric is broken down b> 
running under-inflated, re-treading is 
not only unwise but uneconomical. 

Rubber research, which has put the 
world on cushioned wheels, has not 
stopped with tires. That has provided 
merely the foundation. As one moves 
upward from tires to chassis and bod\ 
of the present day motor car, one gets 
an appreciation not only of the pene¬ 
tration in the automotive field, but hints 
of broader applications. One of last 


H. SMITH 

years lowest priced cars boasted the 
use of more than 164 pounds of rubber, 
and this figure is certain to rise because 
a still newer model in the low-priced 
group claims 400 distinct rubber appli¬ 
cations. Springing is being rubberized to 
a point where ultimately metal may be 
done away with altogether. Bodies are 
being insulated from chassis, engine 
mountings arpUniversally featuring rub¬ 
ber in sumetorm, and almost every place 
where there is movement and contact of 
metals is being cushioned. Coming in for 
greater attention is the possible use of 
rubber universal joints to cushion the 
drive between transmission and wheels. 
In this application, the technical prob¬ 
lem has been to*get a device that will not 
overheat «tider severe operating condi¬ 
tions and will hold the drive shaft in 
alignment at all times. 

A NEW use for rubber in the automo¬ 
tive field, heralded as a desirable 
departure, would make it a bonding 
agent in the manufacture of brake lining 
and clutch facings. It has been brought 
forward in an attempt to get away from 
the present ply construction. The bond¬ 
ing agent is introduced during the weav¬ 
ing process and a heavy type of lining, 
which is later compressed to form, is 
woven. The bonding compound is the 
factor governing the frictional quality 
of the lining; hence, by varying the com¬ 
pound at will, low or high friction quali- 


TN order that laymen — and 
even scientist* are laymen in 
fields outside their own I—-may 
keep close tabs on the doings 
in widely separated branches of 
industry, we have presented a 
number of Mr. Smith’s articles 
during the past year. This it the 
tenth of his fine reviews in which 
he correlates facts, evaluates 
them, and points out the possi¬ 
ble (or probable) future. 

Do you like these articles? 
Have they given you the new in¬ 
sight into industry that they aim 
to give? Are they valuable in 
building your store of knowl¬ 
edge? Have they helped you 
solve some of your own prob¬ 
lems? 

Scientific American is edited 
for you. Help us edit it better by 
giving us the answer to those 
questions. We would greatly ap¬ 
preciate it.—-The Editor . 


ties can be imparted to suit specific 
needs. 

Coming into wider commercial use is 
sponge rubber, the first experimental ap¬ 
plications being for seat cushions, arm 
rests, and panel insulation. It is being 
used quite successfully as an inner tube 
for heavy army trucks and armored cars 
where puncture-proof characteristics are 
more to be desired than easy riding 
qualities. Its adoption for seat cushions 
is being held up because, in its present 
state of development, it weighs more 
than the orthodox spring type cushion, 
but a solution of this handicap is hinted 
at as being met by combining sponge 
rubber with rubberized spun hair. There 
is already on the market a rubber-in¬ 
sulated hair cloth which is fabricated 
into loops forming a series of figure 
eights. This is being employed in the 
openings between metal springs of an 
inner-spring type mattress to distribute 
weight more evenly and eliminate the 
need for tufting. 

Revolutionary and much desired 
would be rubber fenders, as any one 
will agree who has driven in metropoli¬ 
tan centers. Except for buses, rubber 
fenders are impractical at this stage. 
Reinforcing steel would be required to 
give form, and mountings would like¬ 
wise have to be of metal with the net 
result of much added weight where 
weight is undesirable. What we do see 
coming into use is rubber fender liners 
to reduce noise and prevent flying stones 



Believed to be the largest rubber lined hose ever constructed: a dredge dis¬ 
charge hose 10 inches in diameter in 18 -foot sections with rubber enddUnges 
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Valuable data on tire wear are learned from this test. Tires are pressed against 
the revolving, cog-rimmed wheel with a pressure equal to normal road weight 


and gravel from denting the metal sur¬ 
face. 

Now that the automobile has given 
rise to the development of satisfactory 
sound and vibration dampers, other 
types of transportation vehicles are 
adopting them. A French rail coach 
mounted on pneumatic tires was recent¬ 
ly demonstrated in this country; light 
inspection cars have tried out solid tires 
for high speed running, while domestic 
rail cars obtain freedom from jar 
through a method of assembling rubber 
rings under compression into the wheels. 
Even the crawler type of 
tractor has been utilizing 
rubber, substituting for the 
steel track-laying band a 
continuous rubber belt with 
blocked-off tread design, 
reinforced longitudinally 
with steel cables. It is 
claimed that the rubber 
belt type of drive takes half 
the power of the ordinary 
steel track, while speeds as 
high as SO miles per hour 
are possible. 

Many of the rubber ap¬ 
plications found on trans¬ 
portation equipment are suitable in 
modified form for industry, but the 
truly significant industrial use stems 
from the development of processes to af¬ 
fix rubber to metal with an inseparable 
bond. U His discovery has made it pos¬ 
sible to line tanks for chemicals, to 
cover pipes which are to he buried un¬ 
derground, to combine metal springs 
and rubber for suspensions, and to 
mount heavy machinery with more ef¬ 
fective vibration dampening. 

Several types of rubber-to-metal 
bonding processes are now in commer¬ 


cial use. One process involves the plat¬ 
ing of the metal with b ra jj% y and then 
vulcanization of the rubbe$f(Pthe brass. 
Another method employs a series of 
hinders beginning with one that will 
adhere to metal and encfrrtg with one 
which bonds with rubber, the interven¬ 
ing binders being ones which will bond 
with each other and thus by transition 
unite the two extremes. One of the 
metal-binding rubbers was discovered 
quite by accident. Treating rubber with 
certain acids produced a new compound, 
named Thermoprene, having extraordi¬ 
nary tenacity in clinging to 
anything in contact. It is a 
rubber compound and not a 
synthetic rubber such as 
Duprene, Thiokol, and Ko- 
roseal, which have been 
described already in these 
pages. 

One of the outstanding 
uses for the rubber-to-metal 
bond is to make shock and 
vibration dampers for heavy 
machinery units. One type 
of damper comprises two 
pieces of taptal with rubber 
bonded between in the form 
of a sandwich. One metal piece is fas¬ 
tened to the floor, the other to the ma¬ 
chinery and the vibrations are taken 
through the rubber hi shear. This sand¬ 
wich form also servea^for automobile 
engine supports. AmSfter version is 
used for supporting the weight of a 
street car on its trucks. Here there are 
two cylindrical rings of steel with a 
third ring of rubber between them onct 
bonded to them. The inside ring is 
raised above the outer ring so that the 
load is applied to the rubber in shear. 
In more complex forms, design is such 
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that additional deflection under loads 
brings greater amounts of rubber into 
action. 

Of the several applications of rubber- 
to-metal in shear, those which have to 
do with cushioning vehicles are the 
most obvious, but the opportunities to 
apply this new development to factory 
machinery are practically unlimited. 
There are advantages to be had in 
damping down vibrations for the com¬ 
fort of the people working within the 
factory walls and also a great saving in 
wear and tear on the building proper. 
It is difficult to figure in dollars and 
cents the losses to industry from the 
incessant shaking given to its work¬ 
shops, but the factor of building depre¬ 
ciation is known to be large enough to 



The full-circle retreading mold for 
used tires as discussed in the text 


warrant extended use of these new vi¬ 
bration absorbers. 

To reach its present high state of de¬ 
velopment as a suitable lining for metal 
tanks and tank cars, rubber has been 
required not only to adhere to metal 
without impairment due to the contrac¬ 
tion and expansion following tempera¬ 
ture changes, but to withstand wetting 
and drying and permeation of the liquid 
contents. Under most conditions the 
lining must not alter or discolor the 
contents and should the lining be dam¬ 
aged inadvertently it must be possible 

make repairs easily and inexpensive¬ 
ly. That rubber linings meet all these 
requirements bespeaks a great accom¬ 
plishment for rubber chemistry. But If 
this is unconvincing, try to tear off rub¬ 
ber that has been bonded to metal. 

Crude rubber has been put to uses 
which are startling because departfctg 
so widely from the expected. On many 
counts it vies with rubber latex far 
headlines. Employing it as a fitted for 
the expansion joints in concrete high¬ 
ways is a new use with possibilities. 
Anyone who has driven over concrete 





No metal touches met¬ 
al in this rubber-insu¬ 
lated spring shackle 
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following a hot day has known that 
joint filling material left something to 
he desired. Expansion forces up the 
asphalt to form ridges to the distrac¬ 
tion of the motorist and the detriment 
of the highway. Once squeezed out 
there is no return of the material, so 
sponge rubber was conceived as the ma¬ 
terial that would overcome this defect. 
Rubber filling returns to its normal 
position when the slabs contract, thus 
permanently keeping out water and dirt. 

A NOTHER recent application aims at 
u safety rather than comfort. It is a 
de-icer for aircraft. It is simple hut 
effective, comprising three rubber tubes 
placed longitudinally along the wing. 
The middle tube centers on the leading 
edge, while the other two are placed 
below and above it. When atmospheric 
conditions cause the formation of ice, 
the middle tube is inflated by com¬ 
pressed air and simultaneously with its 
deflation the other tubes are inflated. 



I he performance is repealed in rapid Boulder Dam type truck* weighing 60,000 pounds give tires much punishment 

sequence to produce a rocking effect hauling loads of coal over jagged mountain roads from a strip coal mine 

which cracks the ice so that it is blown 


away. This de-icer is a small affair, in¬ 
volving nothing that has not been avail¬ 
able for a long time, yet it solves a 
problem which has worried airplane de¬ 
signers, owners, and operators. 

The employment of rubber as a paint 
base has already been discussed at 
length in these pages. 1 However, in the 
months intervening since details were 
given of the hydrocarbon derived from 
crepe rubber, and of the chlorinated 
form, development lias been carried for¬ 
ward swiftly to work out practical ap¬ 
plications, to determine what the base is 
best suited for and the proper materials 
to be used in combination with it. 

Most of the really practical accom¬ 
plishments with rubber have been 
achieved by intensification of inherent 
properties through chemical treatment. 
Now comes something radically new. 
Rubber has been given a property that 
it never possessed in its natural Mate 
' Scientific American, April 1935, page 194. 



Hard rubber has recently found 
many usea in a variety of products 


and that property is antisepsis. It is al¬ 
most too soon to talk about this scien¬ 
tific achievement, for although it is in 
practical use it has hardly emerged 
from conclusive teMs. Originators of this 
product claim that the quality of anti¬ 
sepsis is given to rubber through actual 
chemical change of the rubber mole¬ 
cule. Further claims for this rubber 



are (and they sound almost unbeliev¬ 
able) : killing of bacteria, inhibiting 
bacterial growth, capacity to change 
acids to alkalies. 

One can imagine a wide field for this 
particular rubber and it occasions no 
surprise to learn that it is being used 
now for surgical gloves and for such 
protective products as dress shields and 
baby pants. 

C HEMISTS are somewhat divided as 
to the potentialities of present re¬ 
search. There are some who hold that 
the rubber-sulfur base must he aban¬ 
doned if any marked progress is to he 
made; others believe that painstaking 
research along established lines will 
yield adequate returns. It seems likely 
that there is some truth in both. Rubber 
is at the point where years of laborious 
study may yield a sudden unpredictable 
discovery, either as a radical departure 
from the present course or as a logical 
step in it. 

Chemists have no illusions about the 
vastness of the unknown and they are 
attacking rubber chemistry from many 
angles. More study is going into anti¬ 
oxidants to prolong the useful life of 
rubber; search is being made for new 
and better reinforcing pigments; new 
compounds are being evolved and test¬ 
ed; and control of reclaiming processes 
is being bettered to the end that used 
rubber will he more uniform and better 
suited to the many uses to which it is 
heing put. The process of refinement is 
unceasing and rubber flowers into forms 
which promise to give it an even wider 
play in commerce and industry. 


Something vtry new under the tun: hoghair and rubber combine to make a Photofrsphs courtesy India Rubber World’ 
. , i . t m * . _ S. A, E . Journal, B, F. Goodrich Co., end 

•pnngy, tuftless mattress. Note the rubber "figure eights" at top and bottom u. S. Rubber Co. 



A Bigger and Better 

Cape Cod Canal 

By R. G. SKERRETT 


C APE Cod Canal is now undergoing 
changes that will allow it to accom¬ 
modate annually the movements of 
shipping carrying substantially 10,000,- 
000 tons of cargo—about five times as 
much as that man-made waterway has 
averaged yearly since the Government 
bought it in March, 1928. Depending 
upon the route followed by a craft in 
approaching Boston from the south, the 
canal saves from 65 miles to 166 miles, 
and effects fuel economies ranging from 
50 to 200 dollars a trip. But, what is 
equally important, the sheltered run 
through the canal renders unnecessar) 
the navigating of Cape Cod's dangerous 
offshore waters that each year costs on 
an average the lives of fifteen people 
and property damages of more than 
500,000 dollars. 

The Pilgrim Fathers, more than 300 
years ago, urged the digging of a canal 
to connect Cape Cod Bay with Buzzards 
Bay, separated by a sandy peninsula 
less than eight miles wide. The wed¬ 
ding of those two hays was not ef¬ 
fected until July, 1914, when the Boston, 
Cape Cod and New York Canal Com¬ 
pany cut through the final intervening 
barrier of earth. The canal was accepted 
as finished by the Commonwealth of 
Massachusetts in April, 1916, by which 
time dredging had produced a channel 
25 feet deep, with a bottom width of not 
less than 100 feet. At that time, the 
waterway represented an expenditure of 


13,000,000 dollars by the canal company. 

As a wartime measure, the Govern¬ 
ment took over the canal in July, 1918; 
and later purchased it for 11,500,000 
dollars, immediately making it a toll- 
free route. The waiving of tolls added 
to the popularity of the waterway; 
during the first year of Federal owner¬ 
ship 1,405,782 tons of cargo passed 
through the canal. The latest published 
statistics show that 2,804,998 tons of 
cargo were carried over that route in 
1933, and indicate a steady increase in 
the use of the canal. 

The canal was intended to obviate the 
offshore run around the cape through 
waters where shifting shoals, deceptive 
currents, dense and frequent fogs, and 
seasonal gales have long had to be reck¬ 
oned with by craft engaged in coastwise 
trade. In the two decades from 1900 to 
1921, 974 vessels were wrecked in the 
waters about Cape Cod, und the prop¬ 
erty losses totaled about 10,000,000 dol¬ 
lars, while 300 lives were snuffed out. 
Yet, despite the seeming advantages of 
the shorter and safer route via the canal, 
figures reveal that only about 20 percent 
of the water-borne cargo moving in and 
out of Boston, between that port and 
ports to the south, is carried through the 
canal. It is to change this situation for 
the greater security and convenience of 
coastwise commerce that the Cape Cod 
Canal is undergoing radical and note¬ 
worthy change**. 


Cape Cod Bay and Buzzards Bay are 
so surrounded by land that the tide 
wave that flows in from the sea does not 
reach the innermost sections of those 
hays simultaneously. It is high tide in 
Buzzards Bay more than three hours be¬ 
fore the water in Cape Cod Bay arrives 
at the same stage. Further, while the rise 
and fall of the tide in Buzzards Bay is 
normally through a range of close to 
four feet, the corresponding movement 
in Cape Cod Bay is in excess of nine 
feet. These differences of level between 
the two bodies of water cause currents 
in the canal that huve velocities up to 
more than five miles an hour. These 
currents tax to the utmost the skill of the 
man at the wheel. 

From November, 1915, to June, 1930. 
there were 75 recorded accidents in the 
canal and most of them were groundings 
caused by these tidal currents. The es¬ 
timated damages—not all being record¬ 
ed -totaled more than 800,000 dollars. 
The same currents eroded the canal 
hanks, and created shoal areas. Well- 
nigh continuous dredging by the Gov¬ 
ernment lias failed to restore the channel 
to its original depth, and vessels draw¬ 
ing in excess of 20 feet of water do not 
use the route. These circumstances make 
it understandable why so many shipmas¬ 
ters take the seaward course around 
Cape Cod. 

I T was manifest that the canal should 
have a deeper and wider channel, and 
it was proposed that locks should be 
constructed at the Cape Cod Bay end 
of the waterway to produce a currentless 
or slack-water route. Locks are objec¬ 
tionable wherever traffic is heavy, be¬ 
cause they entail delay. The Govern¬ 
ment technicians, therefore, have aban¬ 
doned the plan to build locks for rea¬ 
sons to he explained later, one of which, 
unforseen, came to light in the con¬ 
struction of new bridges over the canal. 

More than 5,000,000 dollars is being 
spent on three new bridges to supplant 
the three old ones that were built by the 
Boston, Cape Cod and New York Canal 
Company. The two new highway bridges 
were finished recently, and the new rail- 
"*"road bridge is nearing completion. All 
the old bridges are of the bascule type 
and low. Well-nigh all of them have bad 
to be opened to permit vessels to pass. 
The opening and closing of these bridges 
have alternately arrested land traffic and 
water traffic. The two new highway 
bridges, however, have channel spans 
that afford a vertical clearance of 1S5 
feet; the spans are so long between their 
two supporting piers that there is ample 
room for the broadening of the channel 
to the projected splendid width. Each 
one of these new bridges carries a road' 
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Map of the Canal showing the old and the three new bridges 


way 40 feet broad, designed for four 
lanes of motor vehicles, and a sidewalk 
six feet wide. 

The new railroad bridge is of the 
vertical-lift type, the lift span measuring 
544 feet between the points where it 
engages the guideways in the two sup¬ 
porting steel towers, each of which is 
275 feet in height. The lift span will 
travel vertically a total distance of 130 
feet, and can be raised or lowered to 
that extent in two minutes. When in the 
fully raised position, the span will be 
135 feet above the surface of the canal; 
and ordinarily this greatest of lift spans 
will be held aloft for the convenience of 
shipping and will be lowered when the 
relatively infrequent train is to cross the 
canaL The channel between the pier 
fenders of this bridge will be 500 feet 
wide as compared with the opening in 
the old railroad bridge which is but 
140 feet. 

T HIS brings us to the reasons for con¬ 
tinuing the canal as an open sea-level 
waterway. Cape Cod and the neighbor¬ 
ing region is gripped occasionally b\ 
winters of exceptional severity; the win 
ter of 1933-34 was one of that kind - 
with ice 18 inches thick formed in the 
open, wind-blown waters of Buzzards 
Bay, If the’ waters of the canal were 
stilled by locks and exposed to the low 
temperatures, they would freeze quicker 
and thicker in their sheltered course 
than the waters in Buzzards Bay. Such 
heavy ice would inevitably block the 
canal and the locks, and prevent either 
the opening or closing of the lock gates. 
But there is still another reason for the 
abandonment of the plan for locks. 

In excavating for the foundations for 
the three new bridges, numerous boul¬ 
ders were encountered, some of them 
weighing many tons; and the presence 
of those, buried more or less deeply 
in the prevailing sand and gravel, added 
greatly to the difficulties of preparing 
the pier foundations and likewise in* 
created the cost. The area traversed by 
the canal is what is known as a glacial 
terminal moraine, and the reasonable 
assumption is that the geological con¬ 


ditions at the proposed lock sites would 
be similar to those at the bridge pier 
sites. To build locks and support them 
properly in such ground would be so 
expensive as to make them undesirable; 
hence the course now being carried 
out was adopted. 

To make the canal an adequate route 
for a much greater volume of shipping 
than has used it up to the present, the 
Chief of Engineers has endorsed the 
plan that calls for a land cut that will 
provide a‘ depth of water of 32 feet and 
a channel with a bottom width of 540 
feet—more tjian five times its original 
width. The channel has latterly been 
broadened to 205 feet, with a marked 
improvement in its navigability. From 
the western end of the canal, a new and 
nearly straight channel 500 feet wide 
and 32 feet deep is to he dug in Buz¬ 
zards Bay to a point westward of Wings 
Neck. From that point to deep water, 
the channel will be 700 feet wide. This 
new channel is to take the place of the 
old sharp-angled and considerably nar¬ 
rower channel, 5.3 miles long, that now 
constitutes the western approach to the 
canal. There will be a capacious moor¬ 
ing basin in the canal near its Cape Cod 
Bay end; another large mooring basin 
outside the western end of the canal at 
one side of the new channel; and a 


channel 100 feet wide and 15 feet deep 
will connect the Buzzards Bay channel 
with Onset Bay to the westward. Onset 
Bay will provide a land-locked haven for 
yachts and other small craft. At present 
a vessel skirting Cape Cod can find no 
harbor or refuge or protecting lee be¬ 
tween Provincetown and Marthas Vine¬ 
yard, 110 miles distant. 

Heretofore, traffic has been ptft 
through the canal alternately from one 
end of the waterway to the other, and 
sizable vessels have not risked collision 
by passing in the canal. When the new 
channel is completed across the penin¬ 
sula, it will be reasonably safe to main¬ 
tain two-way traffic simultaneously and 
thus add tremendously to the value of 
the w aterway and to its capacity to 6erve 
shipping. The Army engineers, under 
whom the work is being done, believe 
that the wider and deeper channel be¬ 
tween the two bays will bring about 
adjustments of levels that will reduce 
the head or slope that causes the cur¬ 
rents and, to that extent, make the 
guiding of vessels through the canal an 
easier task. This, in combination with 
the much broadened route, will prove 
a boon to shipmasters and dissipate ob¬ 
jections to the canal that have prevailed 
in the past. 

APART from providing a safeT, short- 
er, and better route than the off¬ 
shore one, where dense fogs occur more 
than 1000 hours annually, it should be 
remembered that the Cape Cod Canal is 
destined to serve as an important link 
in the intra-coastal waterway, which is 
now partly completed. That waterway 
will eventually afford a sheltered, inland 
course for vessels of certain kinds, 
among them pleasure craft, moving up 
and down the seaboard between the Gulf 
of Mexico and the ports of New Eng¬ 
land. Any way it is viewed, the Cape 
Cod Canal should stand forth as an en¬ 
gineering undertaking of the first mag¬ 
nitude, and one that will benefit the en¬ 
tire nation. 



Att view of the fine new Sagamore Bridge which hat it clearance of" 135 feet 
above the waterway. Jutt beyond it the old one that it to be demqtithed very voOn 
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Figure 2 


Large and small sound waves spreading from 
sources (sparks) giving sounds of different values 



‘Seeing’ t| Invisible 


Two sound waves spreading simultaneously, and 
practically independently, from two spark gape 


By DE BlERSTON 


Miniature thunder. A sound wave of great inten 


•ity and steep wave front spreading from a spark 


being poured from a bottle, the heavy carbonic acid gas 
dying above the glass and descending in waves alongside 



T HE ability to photograph certain 
phenomena in the fields of acoustics, 
ballistics, flow-physics, heuting, and 
so on. is of tremendous value to the re¬ 
search worker. By means of the “streak” 
method, which may be used in both 
still and motion-picture photography, 
such photographs may be obtained as 
are reproduced on this page. 

In order to understand the streak 
method of photographing invisible 
phenomena, it is helpful to remember 
the effect, so often seen on hot days, of 
railroad tracks in the distance seeming 
to wriggle under the scorching sun. We 
all know that a beam of light, passing 
from an optically denser medium to a 
thinner one (or vice versa), is refracted. 
Now, in the ease of the railroad tracks, 
warm air forms eddies above the hot 
rails as it tises, because hot air is less 
dense than cold air. And because the 
density of the warm air is constantly 
changed by cool air currents pressing 
from the sides, a beam of light from 
any point of the rail has to pass alter¬ 
nately through layers of warm and cool 
air, which means that it is continually 
more or less refracted. This has the 
effect of making a section of rail ap¬ 


pear to bend either up or down, <1 
more to the right or to the left. In 
similar manner an object viewed throuf! 
u poor grade of window glass, whi<‘ 
is composed of irregular sections (thirl 
er or more curved areas), is apparent 1 
distorted. 

Generally, uneven areas in a mediui 
are referred to as “striae” or “streaks. 
Thus a sound wave is a streak, becau- 
the propagation of sound depends a 
the spreading of various densities of tl 
air. Another example is gasoline or eth< 
vapor in the air. The streaks themselvt 
are invisible, and their effects are set 
by the human eye only when they caus 
distortion of light rays coming to tl 
eye from an object of known shape, 
is possible, however, to photograph tliei 
streaks, as explained below. 

A typical streak in a glass pane 
illuminated, in Figure 1, by parab 
light rays. At point A the beam 
strongly refracted {{/) through ti 
margin of the streak. If we now foci 
the camera sharply on the window pai 
(and thus also on the streak), the r 
fracted pencil of light o', through tl 
effect of the lens 0, appears on exact 
the same spot A" of the ground glass < 


if there were no streak at all, and as 
the beam had not been refracted, 
he noil-refracted ray is marked a .) 
•nsequently, the point A' on the 
ound glass has the same luminosity 
density of light) as if no streak were 
esent. In other words, the ground 
ass is evenly illuminated all over, and 
e streak cannot he seen. 

If, however, the refracted rays arc 
J ed or “stopped down” by means 
diaphragm, so that they cannot 
pletely pass through the objective, 
e streak becomes visible. In order to 
>p down the refracted rays evenly, the 
rangement shown in Figure 2 is usu- 
ly employed in principle. With the 
d of a concentrated light source L 
d the lens SIC, a convergent pencil of 
ht is produced, which has its focal 
int at B. Behind B the camera (ob- 
tive 0 with ground glass G) is 
ced, and focused sharply on the 
int S, where later on the streak (for 
ample, ether vapor) is to he placed. 
If a single ray of light strikes the 
>und glass at the point A', and a 
eak is placed at the spot S, the ray 
s then refracted downwards and fol- 
the path o'. But it also reaches 


point A' due to the optical reproduction 
of the lens 0, and because of this fact 
the w treak remains invisible. 

However, it will he seen that the ray 
a\ the same as any other ray refracted 
by the streak, no longer passes through 
the point B. If a circular stop SB is 
now placed close to B, ray u is stopped 
down (the subdued part is shown as a 
dotted line), and likewise every other 
ray that bus been refracted by the 
streak. Consequently, the point A' now 
appears darker on the ground glass. 
The same happens with light passing 
through any other point of the streak, 
varying, of course, in accordance with 
its refractive power. Thus, the entire 
streak appears on a light background. 

Actual procedure nafcwrally requires 
certain modifications in the diagram¬ 
matical set-up shown here, because cer¬ 
tain assumptions, which we have made 
to elucidate the process, do not exist in 
practice. The technique of this process 
was discovered in 1864 by the eminent 
physicist Toepler, and has been named 
after him “Toepler’s Striae Method.” 
But it is only in recent years that this 
method has been practically applied* in 
many branches of industry and science. 



Sound waves from these two spark gaps have passed 
beyond camera range, leaving only the heated air 

A bubble, rising to the surface of a glass of carbona 
water, has just burst, and the vapor is being pushed 
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Frost Chaser 

T HE mechanical frost-dispeller pictured 
here is a typical example of new equip¬ 
ment found in a limited number of Cali¬ 
fornia orchards. It is installed on the ranch 
of A. H. and R. W. Hills in the Porterville 
orange district. A 450-horsepower 12-cylin- 



Court*«y standard Oil Bulletin 

An airplane propeller and engine 
help protect orchards from frost 


der Liberty airplane engine drives an 8-foot 
propeller. The engine and propeller are 
mounted on a 40-foot steel tower, the plat¬ 
form of which slowly revolves when the 
engine is running. The spinning hlade cre¬ 
ates a wind, circulates the cold air that 
always settles close to the ground, and no¬ 
where in a 40- or 50-acrc area can Jack 
Frost find a quiet spot to lay down his 
white mantle. 

Soap versus Soapless Soap 

OR many years the manufacture of soap 
proceeded along conventional lines with 
but slight change due to technological de¬ 
velopments. Suddenly, however, the soap 
market was threatened by the development 
of the so-called “soapless detergents,” the 
sulfated higher alcohols of the fatty acids 
with their remarkable properties of lather¬ 
ing freely in even the hardest waters. Origi¬ 
nally of foreign origin, these processes and 
products have been studied and improved 
through the work of a number of American 
companies, notably Procter and Gamble, 
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Du Pont, and the National Aniline and 
Chemical Company. 

The soap industry, stirred by this infu¬ 
sion into its ranks of organic chemistry of a 
new order, has counter-attacked along sev¬ 
eral lines. One of these was the use of 
sodium hexametaphosphate as an adjuvant 
to Boap. This is said to put old-fashioned 
soap on a basis where it can compete in 
performance with the results obtained with 
the higher fatty acid sulfates and at a 
lower cost. Thus, a challenge raised by 
chemical research in one direction is met by 
chemical counter-attack.— A. E. B. 


Constructing World’s 
Largest-Bore Tunnel 

ORE than 350 feet of the 540-foot 
Yerha Buena Island Tunnel of the 
San Francisco-Oakland Bay Bridge is now 
completely lined with concrete of a min¬ 
imum thickness of four feet on its side 
walls and a minimum thickness of three 
feet over its crown, according to Chief 
Engineer C. H. Purcell’s last report to 


State Director of Public Works Earl Lee 
Kelly. 

The crossing of Yerba Buena Island, a 
military and naval reservation, occupying a 
400-acre outcropping of sandstone, is by 
means of a reinforced concrete viaduct, 
four 288-foot steel truss spans, and a 540- 
foot tunnel. 

The main vehicular tunnel, without its 
concrete lining, will be 76 feet wide by 58 
feet high, making it the largest-bore tunnel 
in the world. It will accommodate two traffic 
decks. The upper deck will have six lanes 
for fast automobile travel; the lower deck 
will have three lanes for heavy trucks plus 
two tracks for interurhan trains. 

A tunnel was chosen for this portion of 
the work rather than an open cut because 
the very high and steep side slopes of the 
latter would have created the hazard of dan 
gerous slides. In addition, such a cut would 
be a restriction to the best use of the island 
by the government agencies occupying it, 
and would have created an unsightly scar. 

In constructing the tunnel it was an¬ 
ticipated that the rock for the first 200 feet 
from the west portal would be somewhat 
broken and incapable of supporting itself. 
Cement grout under as much as 300 pounds 
pressure was pumped into 25 1%-inch 
holes which were bored horizontally into 
the rock and over the crown of the tunnel 
before any digging was started. By this 
means the rock was sufficiently strengthened. 



How the tmmd on Yerba fiuetia Lriaad will appear when 
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When completed, tins tunnel will be con¬ 
tinuously lined. The roof will be supported 
by 16-inch steel arch ribs spaced every three 
feet. This steel will be embedded in con¬ 
crete with a crown thickness of three feet. 

Due to the large cross section and short 
length of the tunnel, no mechanical ventila¬ 
tion is provided. 

In the construction of the main vehicular 
tunnel, the open portals at both the east 
and the west ends were first excavated. 

A novel method of excavating the world’s 
largest bore tunnel was conceived by Chief 
Engineer Purcell and his staff, the novelty 
of which consists chiefly in that they first 
build the tunnel and then dig it out. 

Three bores were drilled through the 
island for the tunnel. The three bores, one 
at each lower side and one in the crown, 
are blocked out into a horseshoe-shaped 
excavation through the rocky island. This 
horseshoe-shaped excavation is then con¬ 
crete- and steel-lined from three to five 
feet thick before the inside or core of the 
tunnel is dug out. 

With the tunnel completely lined for nioM 
of its length of 540 feet, a power shovel 
enters the portal to remove the thousands 
of cubic yards of rock within this 58 by 
76-foot bore. Through this bore a four- 
story building could he pulled upright. 
—California Highways and Public tt orbs. 


SMOTHERING FISH 

l^ISH can smother in a lake and 
A have actually done so in one up 
near Wallingford, Connecticut. A 
correspondent to the journal Sci¬ 
ence says that water plants absorbed 
most of the oxygen from the water 
so that the many fish living therein 
died in gasping agony. 


Extinguish Oil 
Fires with Water! 


W ATER is being used successfully to 
fight oil fires, the National Fire Pro 
tection Association reports. The water-for- 
oil-fire method, which apparently breaks 
basic rule No. 1 of fire-fighting techniques, 
is illustrative of progress and research in 
the fire-extinguishing field, says the As¬ 
sociation. 

The new oil fire-fighting method consists 
of a fine spray of water forcibly ejected 






Taking out the core of the Yerba Buena tunnel, after the lining is in place 


from special nozzles installed in sprinkler 
pipea or on a hose. The secret of success 
sonns to he that the spray droplets must he 
of a critical size; if too large, they splash 
the burning oil ami spread the fire; if too 
small, they cannot extinguish the flames. 
So don't rush out and throw water on the 
next oil fire you see. 

Although not yet submitted to fire under¬ 
writers’ organizations for final testing ami 
approval, installations have already been 
made for the protection of electrical oil 
transformets and high-pressure oil systems. 

—Science Seri>ice. 

Hlood Test Before 
Marriage: 

A FTER the first of January, all appli 
l cants for a marriage license in the St at 
of Connecticut must pass a Wassermun or 
Kahn test before a license will he granted. 
The certificate must be based on a blood 
examination by an approved laboratory. The 
blood examination will exclude tin* possi¬ 
bility of the dreaded venereal disease, 
syphilis, which in certain stages is readily 
communicable. Other states requiring rmnli- 
rul examination upon the issuance of a 


marriage license are Wisconsin, Oregon, 
North Dakota, Alabama, Wyoming, and 
Louisiana. North Carolina repealed its law 

last year.— Science Service . 


EARTH TIDES 

TMT OON tides in the earth’s crust? 

* Yes, scientists have shown that 
such is the case, and their delicate 
instruments have proved that Pitts¬ 
burgh rises and falls from 13 to 23 
inches a day. 


Pacific Airline Bros 
Accepted 

A IRLINE operation by Pan American in 
. the Pacific will probably be in effect 
by the time this issue reaches the reader. 
Postmaster James A. Farley has accepted 
the Pan American hid for carrying airmail 
across the Pacific. The bid calls for a maxi¬ 
mum rate authorized by law of two dollars 
a mile for a specified 800-pound load and 
one dollar a pound for each 1000 miles in 
excels of 800 pounds carried. This means 
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that the Post Office will pay a maximum of 
17,200 dollar* for each flight across the 
Pacific, or slightly more than 50 cents u 
letter when a full mail load is carried. 

The specifications call for weekly trips 
each way between San Francisco and China, 
with Hawaii, Midway, Guam, Wake, and 
the Philippine Islands as the intermediate 
points. 

Pan American was the only bidder so 
there was no question of competition hut 
only a question of whether the six-man 
cabinet committee would accept the one 
hid. It may seem at first that the possible 
bill of 1,665,000 dollars a year to the United 
States would be generous, but it is not 
undue remuneration when the size and cost 
of operation of the huge China Clippers are 
considered, and when we remember that 
Pan American has spent 4,200,000 dollars 
on its preliminary preparations in the 
Pacific. 

The inauguration of this service will be 
another stepping stone in the progress of 
world aviation.— A. K. 

A Flying Club-Car 

A BOEING 247-D high-speed airplane has 
been recently delivered to the Phillips 
Petroleum Company. It is very tempting to 
look at a photograph of the interior of this 



Inside the flying club-car 


ship which contains such luxurious appoint¬ 
ments as overstuffed easy chairs, built-in 
radio, and telephone communication be¬ 
tween cabin and ground stations. To cruise 
at 200 miles an hour in such a cabin cer- 
luinly appears very attractive.— A. K. 

A Tailless Private 
Airplane 

W E have often had occasion in these 
columns to speak of the experiments 
Which are being conducted under the au¬ 
spices of the Department of Commerce in 
the construction of planes suitable for the 
private flyer. Definite information regarding 
these experiments is somewhat slow in forth¬ 
coming; however, we now have a descrip¬ 
tion and the essential data on the Arrow - 
plane, which has been built on the Pacific 
coast by Waldo Waterman, un experienced 
constructor and aviator. 

Like the Hammond Model Y described in 
our October issue, the Arrowplane has its 
main wheels behind the center of gravity, 
and an auxiliary wheel ahead of the nacelle 


or fuselage. This type of landing gear makes 
for stability in taxying on the ground and 
is of assistance in side or cross-wind landing, 
lessening the possibility of the unpleasant 
“ground loop.” At the same time, by virtue 
of the front wheel the flier can land his 
machine, apply brakes violently without nos¬ 
ing over, and stop in a very short distance, 
even if his approach to the ground is not 
the correct one. Obviously thfcse factors are 
likely to be helpful to the novice pilot. 
The pusher arrangement, with engine in 
back, makes for excellent vision, and the 
noise of the engine and propeller does not 
bother the passenger. 

These features have already appeared in 
the Hammond. The Waterman Ariowplane 
embodies certain other interesting depar¬ 
tures from conventional practice. T hus the 
machine has no tail surfaces in the usual 
sense of the word. The wings are swept 
backwards, and at their outer and rear 
extremities the movable surfaces can be 
depressed or raised simultaneously (in 
which case they act as elevators) or "given 
opposite displacement on either side (in 
which case they act as ailerons). These 
control surfaces are balanced by small 
external wings, sometimes called paddles 
(like those used on the Dornier DoX ) which 
are placed well ahead of the hinge line 
of the control surfaces. The mechanical 
arrangement for the dual fqftph'on of'these 
control surfaces is not so complicated as 
might at first appear, and has been very 
well realized. The fins and rudders are dis¬ 
posed at the outer tips of the -wings. The 
two rudders are operated one at a time. 
Thus if the rudder on the right tip is dis¬ 
placed outwardly, its increased drag tends 
to turn the machine to the right, and at the 
same time the side or “lift” force on the 
rudder also tends to turn the machine to 
the right. Conversely, outward displace¬ 
ment of the left rudder yaws the machine 
to the left. The two rudders can also be 
displaced inwardly simultaneously; in this 
case they cease to be rudders and function 
merely as air brakes. 

The advantage of such rudder arrange¬ 
ment is that the rudder is never blank¬ 
eted or rendered ineffective no matter how 
high the angle of attack of the machine may 
he, and therefore remains effective even if 
the machine is spinning. Stalling and spin¬ 
ning tendencies are also lessened by the 



Waldo Waterman in the cabin of 
his tailless airplane. See the text 


low loading per square foot of wing area. 

The criticisms likely to be made of this 
type of aircruft, us of the Hammond Y, are 
that it is likely to he slower than a con¬ 
ventional machine of similar weight and 
horsepower, and that the public objects to 
pushers. 

The main characteristics of the Arrow- 
plane, as supplied to us by the manu¬ 
facturer, are as follows: Maximum speed, 
110 m.p.h.; range, 350 miles on 26 gallons 
of gas; weight empty, 1310 pounds; gross 
weight, 1900 pounds; span, 40 feet; over¬ 
all length, ]8Vj feet; landing with stick 
all the way back, without leveling out. 
■within 500 feet of un obstacle 35 feet high. 

The American public is enamoured of the 
automobile, and the Arrowplane has tried 
to follow automobile practice inside the 
cabin. With the new landing gear, a very 
low slung cabin is possible, and the posi¬ 
tion of the Beats, doors, and so on, follows 
motor car practice. 

Newspaper stories also tell us that the 
wings will ultimately be made detachable 
or folding, and a gear drive introduced from 
the pusher engine to the rear wheels. In 
other words an attempt will be made to 



Looking down on the Waterman Arrowplane, designed lor private flyer# 
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build * combination airplane-automobile. 

Whether this last plan is seriously en¬ 
tertained or not, and whether the Arrow - 
plane lives up to the first favorable im¬ 
pression, it certainly merits careful study 
by designers and fliers.— A. K. 

An Airport Directory 

T HE first airport directory of the United 
States, dated 1935, has appeared, and 
comprises over 200 pages, listing airport^ 
by stales, giving main dimensions and facili¬ 
ties, and including photographs from above 
of all the main landing points. The utility 
of such a volume to ull aircraft operators 
and owners is obvious. A knowledge of air¬ 
ports is as indispensable to private flying a* 
an understanding of air maps. Perhaps some 
day maps and airport directories will be 
distributed from aerial ^service stations in the 
way automobile maps are given away by 
the generous oil companies!— A. K. 


Visibility in Meteorolocy 

W HEN the Weather Service was being 
organized for the airmail in Canada, 
the question of suitable visibility murks be¬ 
came a serious problem, as there appeared 
to be no general text on the subject of 
visibility. A very intensive search of tin* 
literature of the subject was made and the 
results published in Middleton's monograph. 
“Visibility in Meteorology.” published h\ 
the University of Toronto Press. 

From a practical point of view, whi n the 
visibility is very low, as in a reul fog. air 
transport is greatly handicapped. While the 
hook does not offer practical remedies, it 
does tell all that is known about visibilitv 
the behavior of light in the atmosphere, tin- 
appearance of objects, the calculations of 
visual range, and the dependence of visual 
range on other weather elements. - A. K. 

Ring Light for 
Aircraft Instruments 

I LLUMINATION of instrument dials is 
an important matter in flying. Reflection 
or glare results in eye strain, delays reading 
of instruments, and diverts the pilot’s at¬ 
tention from other duties. The luminous 
painting of dials is not satisfactory espe¬ 
cially at dusk and dawn, and an additional 
source of illumination becomes necessary. 
The Pioneer ring light lias been designed 
to eliminate these difficulties. The ring light 
employs a glass rod curved around the cir¬ 
cumference of the instrument dial. The 
glass rod is bo constructed and treated that 



How th« dial of an atr-spaad 
shows up with ring light 



The Navy amphibian, XP3Y-1, that recently set a new non-stop flight record 

light is carried around the periphery of the outward in this fashion is, of course, an 


dial and is distributed evenly over the dial 
markings and the end of the pointer. The 
result is a soft, even light without glare or 
bright spots, regardless of the angle from 
which the dial is observed. A small electric 
light bulb is the muikt of light, and a 



Parts of the instrument ring light 


resistance unit is built into the plug so that 
the instrument may he connected directlv 
to the lighting circuit. After the ring lias 
once been installed, the snap ring, pointer, 
dial or, if necessary, the movement, may b<- 
removed without disturbing the lighting 
system.— A. K. 

A Navy Seaplane Record 

HE international reeoid for non-stop 
flight for a seaplane was recently broken 
by Lieutenant Knefler MeLinnis, ILS.N. 
and a crew of five in the Navy amphibian 
XP3Y-I. The flight took them from the air 
base at Loco Solo, Canal Zone, to San Fran¬ 
cisco, California, and covered an air-line 
distance of 3300 miles. 

This is not just another record, but an 
important demonstration of the speed and 
endurance which can he counted upon in 
our newest patrol boats. Sixty of the new 
type seaplanes will be built by the Con¬ 
solidated Aircraft Corporation in San Diego, 
California. When the Navy has these 
staunch patrol boats backed up by two fast 
tenders and the two new 20,000-ton aircraft 
carriers, the Enterprise and the Yorktown, 
its vast air patrol fleet in the Pacific will be 
remarkably efficient and .effective. 

Little detailed information is available 
on the XPSYJL^i From the photograph it is 
clear that Is an amphibian gear 

incorporated JnajjiLdesign, but the tip floats 
a!so retract wing in flight. An¬ 

other interesting feature is the way in 
which the engine nacelles have been ar¬ 
ranged close together so that the propeller 
tips almost touch. 

Z* It stay be noticed that the horizontal tail 
*urfa£e$ are very high out of the water, as 
a heljp in rough seas. One peculiar thing 
that we may surmise from our illustration is 
that the tip floats swing out outward and 
form a tip extension to the wing. Swinging 


easier mechanical problem than raising the 
tip floats upwards into the wing as has 
been the practice hitherto.— A. K. 

Roof Top Landings 

AMES C. RAY, of the Autogiro Com¬ 
pany of America, is one of the most ex¬ 
perienced and skilful ’giro pilots in the 
world. He has recently added to his list of 
exploits by landing on and taking off 
from the roof of the new Philadelphia Post 
Office, flving mail to and from the airport. 
The machine employed was a small two- 
veater cabin plune of only 75 horsepower. 
The landing area on the roof was only 365 
feet long running north and south, and 288 
feet wide. The problem was complicated 
by tin' presence of pent houses on the 
east and west sides, some 16 feet in height, 
which housed the ventilating machinery, 
elevator machinery, and other mechanism 
of a large building. Such machinery is gen¬ 
erally housed in haphazard fashion on a 
roof top, and its enclosure in the pent¬ 
houses was a concession to aircraft landing 
needs. There were also parapets at the north 
and south ends, about four feet in height, 
but these obstacles were minimized by slop¬ 
ing the roof surface at each end to meet 
the top of the parapet walls. 

Even with these obstructions, and in spile 
of the restricted area of the roof, and in 
spite of the currents always present in the 
disturbed skyline of a great citj^no particu¬ 
lar difficulties were encountered.Mt may now 
be taken for granted that while autogiro 
operation on large roof tops will call for 
skill and considerable practice, such oper¬ 
ation may be considered as entirely prac¬ 
ticable. The possibilities of such opera¬ 
tion in hastening airmail deliveries are ob- 
v ious. 

This is an age of streamlining; planes, 
automobiles, trains, and ships are all sub¬ 
jected to this process. Mr. Kay, writing in 
Aviation, points out that streamlining may 
also Ih applied to buildings. 

On the windward side of a structure, an 
upward current of air may generally be 
expected. In fact it is the upward current 
of air on the windward side of a hill which 
is so frequently utilized in glider soaring 
work. An upward current of air at the edge 
of a building may also he expected on a 
sunny day because warm air always tends 
to rise. A paved courtyard at the base of a 
wall exposed to the sun’s rays will nat¬ 
urally give rise to a more violent upward 
current than an area planted to grass or 
shrubs. A strong wind, or these upward 
thermal currents, will cause eddying or air 
disturbance at the edge of a roof. The moral 
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is that the pilot must stay away from the 
edges. 

Similar troubles are of course experienced 
on aircraft carriers, and the landing area of 
a carrier may be gently curved at its end. 
Mr. Ray suggests that the tops of build¬ 
ings might be rounded off to minimize the 
effects of winds or thermal currents. If the 
edges were provided with an aerodynamic 
deflector or guard, the otherwise harmful 
currents would be converted into helpful 
horizontal ones. The subject merits further 
exploration in the wind tunnel. At anv 
rate, here is another application of aerody¬ 
namics for architects and inventors to con¬ 
sider. Besides being aerodynamical!) help¬ 
ful, such devices might conceivably he made 
to have architectural merit.— A. K. 

Nondehiscent Lily— 

Patent Applied for 

N its history the General Electric Com¬ 
pany has had countless patents filed bv 
its engineers and scientists. Now it is invad¬ 
ing a new field in the government patent 
office. C. N. Moore, of the G-E Research 
Laboratory, has applied for a patent on a 
“nondehiscent regal lily.” Appropriately 
enough, the flower in question is, at least 
temporarily, being called the Roentgen re¬ 
gal lily for it was among X-rayed bulbs of 
ordinary regal lilies that the new form was 
found. 

The term ‘‘nondehiscent” means that the 
anthers of the flower do not open and shed 
their pollen. Ordinarily the commercial 
growers of regal lilies must pluck the pol¬ 
len-laden anthers of the flower promptly, for 



C. N. Moore examining a nonde¬ 
hiscent lily from X-rayed bulbs 


the anthers quickly swell and hurst after 
the flower has opened, shedding a wealth 
of golden pollen that Hlicks tenaciously to 
the while petals, more or less ruining the 
flower for display or commercial purposes. 

In tlic spring of 1931 Mr. Moore, in¬ 
vestigating biological effects of rays, treated 
bulbs of regal lilies with varying doses of 
the rays. Of 100 bulbs obtained from a 
commercial grower, 25 were kept as con¬ 
trols; 25 were subjected to 30 milliamperes 
and 200,000 volts at 20 inches for 15 sec¬ 
onds; another 25 were given similar treat¬ 
ment for 30 seconds; and the final 25 were 
so treated for a minute. The bulbs were 
then planted in a Long Island garden. 

The untreated bulbs grew into normal 
plunts that year. Among the treated ones 


were a few monstrosities—deformed stems, 
twisted and misshaped flower petals, and 
similar defects—which offered no desirable 
possibilities; the other treated bulbs seemed 
to have produced normal flowering plants. 

The results were different the next sea¬ 
son, however, when plants and flowers grew 
from embryonic structures present the pre¬ 
vious year at the time of raying. Progeny of 
two of the bulbs that had received 30-minute 
doses of X rays produced flowers with non- 
diedding anthers. 

Each succeeding year has seen the new 
strain continue true. Bulbs and hulblets 
from these two bulbs treated in 1031 have 
continued to bear nondehiscent flowers— 
the property is now considered as a fixed 
character, and the Roentgen lily is now 
established as a variety of the regal lily. 

“Investigations with X rays in biological 
fields have long showed that surprising mu¬ 
tations and variations are to he expected if 
living cells are subjected to bombardment 
with X rays,” says Mr. Moore. “If something 
happens to a chromosome of an egg cell or 
a young pollen grain when it is approach¬ 
ing maturity, it is likely that a ‘sport’— 
offspring with different characteristics— 
will he produced. Such ‘sports’ occur spon¬ 
taneously, and more or less rarely, in na¬ 
ture. Such happenings are increased in 
number many hundredfold when the single 
eell encounter* the shattering force of the 
X-ray beam and the electrons which it re¬ 
leases.” 

The nondehiscent regal lily is hut one of 
a multitude of biological changes which 
have been effected in the G-E Research 
Laboratory with X rays and cathode rays. 
Abnormalities of many kinds have been 
observed in a wide variety of plants, hut 
the new' variety of the regal lily is the first 
to which the phrase “patent applied for” 
has been appended. 

Inexpensive Bacteria 
Incubator 

ESIGNED for the mieroscopist who 
needs a high grade piece of equip¬ 
ment, hut who does not have a great deal 
of cultures to take care of at one time, a 
new incubator has the added virtue of be¬ 
ing inexpensive. It is particularly suitable 
for the private physician’s office, for the 
advanced amateur, and for school labora¬ 
tories. 

It is built of metal, oak finished, and is 
double*walled. # The insulation is a combina- 



The inexpensive bacteria incubator 
designed for use by microscopists 


tion of the best grade of mineral wool and 
thin aluminum sheet. The aluminum sheet 
is very effective in preventing heat losses 
due to radiation. This combination pro¬ 
duces a unit with very slight temperature 
variations between different levels of the 
interior. The thermostat is a commercial 
unit which is produced in large quantities 
but is extremely sensitive. It holds the 
temperature of the incubator to -f or 
— .5 degree, Centigrade. The use of this 
commercial thermostat and this type of in¬ 
sulation makes it possible to market this 
incubator at a price unusually low for a 
unit of this type. 

The interior is 12 inches high, 9 inches 
wide, and IV'i inches in depth. It is 
equipped with an adjustable ventilator and 
a neon pilot lamp. The power consumption 
is less than 25 watts. 

Refrigeration with Steam 

TEAM is turned to ice in a fraction of a 
second by the vacuum method of re¬ 
frigeration, the latest developments in which 
were described to American Chemical So¬ 
ciety members at a recent meeting by D. H. 
Jackson of the Croll-Reynolds Engineering 



left: An ordinary lily, with pollen on •petal*. Right: A ttondehftcettt lily 




JANUARY • 1936 


SCIENTIFIC AMERICAN 


35 


Company. Live steam flows through small 
jets at extremely high velocity (4000 feet 
per second) into a condenser. As the steam 
expands coming from the jets, it cools in¬ 
stantaneously, the loss of heat being so 
rapid that icicles are said to form at the 
end of the jets. 

Since its recent commercial development, 
this refrigerating process has been exten¬ 
sively applied for producing chilled water 
used in air conditioning of railroad cars, 
restaurants, theaters, and so on. 

When first developed, the process required 
high-pressure steam from industrial boilers. 
Recent improvements include adapting it 
for low-pressure steam available from smull 
heating boilers. 

Industrial applications of the process an* 
numerous, including chilling of yeast cul¬ 
tures and wort in breweries, mush and 
whiskey in distilleries, fruit and vegetable 
juices in canning plants, various chemical 
solutions, oils, milk, and the like.— A. E. H. 


Micro-Movies 

HROUGH the cooperation of the 
Bausch & Lomb Opt leal Company and 
the Eastman Kodak Company, a new ap¬ 
paratus has been designed for making 
microscopic movies. The use of the Ifi- 
millimeter camera has previously been 
somewhat limited in the scientific field. 
The cost of fitting up a movie camera to 
make microscopic movies run w'ell over the 
thousand-dollar mark and was limited 
more or less to 35-millimctcr cameras and 
film. 

Now the Cine-Kodak Special may be 
used with a special observation eyepiece 
which acts as a beam splitter. The beam 
splitter eyepiece is fitted to the front of 
the camera in place of the regular camera 
lens. In the beam splitter is u 45-degree 
prism, silvered but unbacked, which causes 
part of the light to be reflected to the 
film and part to be transmitted through the 
eyepiece so that the operator can observe 
the action and the field while the picture 
is being made. 



New and inexpensive set-up for 
taking micro-movies, described here 


Not only cun films be made in black 
and white, but with the new Kodaehrome 
film pictures in natural color can be ob¬ 
tained. The um- of color film with polarized 
light produces some extraordinary results. 
The growth of crystals of organic com¬ 
pounds in regular and slow motion, filmed 
with polarized light, gives a mixture and 
change of color in the crystals of extra¬ 
ordinary beauty. Doctors, medical students, 
and scientific workers can make records 
in monochrome or color, for purposes of 
record, teaching, or scientific study. The 
amateur, at modest expense, is enabled to 
-erure films of the activities of live spec¬ 
imens. 

Snow Garlands— 
Meteorological Rarity 

ROM a reader, Edmond 1*. Gibson, of 
Grand Rapids, Michigan, the editor 
has received the following: 

“I am enclosing two photos lone of 
which is reproduced. Ed. I of a strange 
freak which occurred outside of my office 
window. Briefly, this is what happened: A 
heavy layer of snow formed on the porch 





Occasionally the movies offer us something mentally stimulating and a case in 
point ta "Transatlantic Tunnel,” * recent G-B production. In this film, in which 
huge mechanical sets such as the one shown above were used, a tunnel is bored 
under the Atlantic Ocean from England to the United States, using a newly 
"hmattad** radium drill. The photograph above was taken looking into the set 
of the funnel with the radium drill at the far end, and toward the lower right is 
shown one of the high-speed cars for transporting workmen to the working face 


MOLECULES 

jM’AKING big ones out of little 
1 ones (molecules) is one way of 
making gasoline. Natural gas and 
waste refinery gas are treated by the 
chemical process known as poly¬ 
merization—which makes two or 
more molecules join and form a 
larger molecule—and the result is 
gasoline, benzol, toluol, and xylol. 


railing and on u windy day of alternate 
freezing and thawing, it slowly lipped to¬ 
ward the building as if to fall. The follow¬ 
ing day the temperature held at 32 degrees. 
Fahrenheit, and the garland slowly lowered 
under the alternate conditions of momen¬ 
tary freezing and thawing. In the after¬ 
noon it snowed and a second layer replaced 
the first on top of the railing, while the 
garland continued to lower. I snapped the 
pictures in the afternoon and the following 
morning the wind destroyed the freak. 

“I examined the remains of the garland 



An unusual garland of sn*w, com¬ 
mented on by Prof. Humphreys 


to see whether there might be a string or 
something of a nature to act as a tension 
member or a reinforcement in the structure 
of this miniature suspension bridge. There 
was no such foreign substance in it and 
tin* necessary tension must have been fur¬ 
nished by the frost alone/’ 

Mr. Gibson’s communication was re¬ 
ferred to Prof. W. J. Humphreys, physicist 
of the United States Weather Bureau, 
author of w The Physics of the Air" (stand¬ 
ard reference book), and editor of The 
Monthly Weather Review , technical mete¬ 
orological journal published by the Bureau. 
He finds that only four previous accounts 
of snow garlands are on record, and adds: 

“W r hat is the explanation of this holding 
of snow crystal to snow crystal in a con¬ 
tinuous suspension bridge from anchorage 
to anchorage? Nothing, we are told, is 
more impossible than making a rope of 
sand, and yet of ice sand, that is, of snow 
crystals. Nature makes suspension bridges, 
or garlands, if we prefer art to engineering. 
How does she do it? 

“The fact that these garlands do not oc¬ 
cur when the snow is dry, hut only when it 



36 


SCIEN T 1 F I C A MERI C A N 


JANUARY * 1936 


is* wet, from partial thawing, rules out the 
suggestion that the snow crystals, or flakes, 
cling to each other by irregularities on their 
sides and faces, like so many prickly-burrs. 
But while one suggested explanation is thus 
removed, another is so strongly supported 
by the same facts as to compel its accep¬ 
tance. This is, that the snow crystals, being 
wet, are strongly drawn each to its adjacent 
neighbors, by the surface tension of a water 
him, and thus through film and flake the 
whole snow-garland tenaciously held to¬ 
gether from end to end. 

“Idle following experiments are convinc¬ 
ing of this: Take a lot of unglazed bits of 
paper, 1 to 2 millimeters across, and roll 
them together to the size and shape of a 
eigarette and trv to suspend tlit* collec¬ 
tion from its two ends without oilier sup¬ 
port. Immediately it falls apart like the 
fabled rope of sand. Roll them together 
again and then put enough water on them 
to make them wet through and through but 
not drippy. Now they are held together by 
the sin fare tension of water films and will 
hang nicely in a festoon supported at the 
two ends on)>. And as it is wdth the bits 
of paper so it R also with snow crystals. 
They full apart when dry and cling to¬ 
gether when wet. The garland is first formed 
of dump snow whose flakes and particles are 
held together then, and often for many 
hours thereafter, by the surface tension of 
water fl 1 m^’ 


SOY-BEAN PRODUCTION 

l^ROM an acreage of 50,000 in 
1907 to more than 5,000,000 in 
1935 is the record made by soy¬ 
bean cultivation in this country. 
Thus production of this valuable 
farm product, brought here from 
the Orient, has increased a hun¬ 
dredfold in less than 30 years. 


Portable P-V-Ray Box 
for Art Examination 


T HERE has been developed at the 
Metropolitan Museum of Art, New 
York, a small, readily portable, ultra-violet- 
ray producing apparatus which can be 
simply used, without danger to the oper¬ 


ator, on either alternating or direct cur¬ 
rent. This equipment, which was de¬ 
veloped by Mr. James J. Rorimer, Cura¬ 
tor of the Department of Medieval Art, and 
wdiieh has proved very satisfactory in the 
routine examination of works of art, will 
also he valuable for the stamp collector, 
jeweler, geologist, and any one using the 
hmg-w r ave ultra-violet rays. 

The box illustrated in the accompanying 
photograph was fitted with nine porcelain 
sockets which were connected in parallel 
und fastened to a plug which fits into the 
ordinary electric outlet. The box was made 
of sheet metal so as to conform to the 
Fire Underwriters’ regulations and also for 
bundling convenience. In the sockets were 
placed the ordinary blue glow lamps 
(argon mixed gas) which are produced by 
the General Electric Vapor Lamp Company. 
These lamps are said to he the “only 
source of near ultra-violet light which com¬ 
bines simplicity with cheapness." Over the 
front of the box is a slide opening winch 
would hold the standard molded glass 
filter which is supplied by the Corning 
Glass Works. Jt is important to use the 
smoothly molded filter to obtain the best 
results. Tile red-purple, 5mm., Corex A, 986 
is preferable to the Violet ultra, 686. for 
most examinations with ultra-violet rays. 

The results to he obtained with this con¬ 
venient apparatus are usually as satisfac¬ 
tory as those to he obtained with larger 
and stronger equipments requiring a mer¬ 
cury lamp, rheostats, und other complicated 
devices with which the average person is 
either not acquainted or with which he does 
not wi'-h to bother. 

Speedy Fueling Sys¬ 
tem for Army 

T HE practicability of 100 percent motor¬ 
ization of nearly every branch of the 
Army was proved in the maneuvers at Pine 
Camp, New York, according to army offi¬ 
cials. The concentration of 36,000 men and 
officers at the area was accomplished largely 
by motor transport. Officials declined to 
reveal just how quickly this was done, hut 
declared that it was accomplished in rec¬ 
ord time and with a minimum of confusion. 

The maneuvers, the largest peacetime 
concentration in the history of tin* country, 



Four line# of military vehicles may be refueled at once with this new system 



Nine sockets and special lamps pro¬ 
vide a handy source of ultra-violet 


depended entirely upon gasoline-operated 
vehicles, not only for the transportation of 
supplies, hut also for the movement of men, 
equipment, and guns. Trucks, tractors, 
tanks, armored cars and even taxi cab*- 
were utilized in the movements that simu¬ 
lated actual warfare. 

Army units were spread throughout the 
area, which ('overs over KM) square miles, 
at widely separated intervals, and it was 
necessary that trucks transporting food 
und supplies he fueled at various points at 
definite times so thut the source of sup¬ 
plies he uninterrupted. In addition, taeli 
cal vehicles such as tanks, tractors, 
armored cars, and motorized artillery and 
machine gun units had to receive gasoline 
on schedule during actual maneuvers in 
the field. 

To assure that this phase of the tactics 
was carried out effectively, a commercial 
oil company, in co-operation with the Quar¬ 
termaster’s Staff of the Eiist Army, set up 
a system that employed 18 trucks which 
operated throughout the area, delivering 
Mohilgas at points dependent upon the 
dav’s moves. These trucks, which have a 
capacity of 1600 gallons ruch, loaded at 
four railheads und are capable of refueling 
vehicles at the rate of 100 gallons a minute. 
This speed ie made possible by a specially 
developed system of four hoses, two of which 
are run from each side of the truck. One 
of each of these sets is run from the truck’s 
pumps over portable hose racks so that two 
lines of vehicles may be fueled on each side 
of the truck at the same time. 


New Cure for Stubborn 
Wounds 

F ROM a clue provided by an insect, en¬ 
tomologists of the United States De¬ 
partment of Agriculture have discovered a 
now way to heal stubborn wounds quickly, 
painlessly, and cheaply. The new treatment 
is the application of a solution of allantoin, 
a bland, odorless,, harmless, and easily ob¬ 
tained product found in both insects and 
plants. 

The insect that gave the clue to this 
discovery is one of the flies—in the maggot 
stage—that gained fume as a medical aid 
on World War buttle fields, where an army 
doctor found that wounds infested with 
maggots healed better and faster than 
wounds without them. Since then surgeons 
all over the world have used maggots in 
treating deep Infections difficult to cure 
by ordinary surgery. (See “In Defense of 
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Well-read people 

are not those who read a great 
deal-indiscriminately. They are the 
ones who read w iselv-of the best. To¬ 
day well-read people read STORY. 

T?ach year over one hundred 
^ of the world’s best short 
stories are printed in STOR^ . 

OTORY prints only original 
^ short stories; it is neither a 
reprint magazine nor is it a 4 \li- 
geht." 

he editors of STORY select 
stories, not names. Conse¬ 
quently STORY ^diseoy ers*' 
more fine writers than any 
other magazine. 

Special Cf)ri£tttta£ Rates 

Gift subscriptions to STORY for your friends or for yourself may 
be entered at the Christmas Rates until January first. These rates 
are: 

()ne subscription $ 1 

Two subscriptions $7 

Additional subscriptions $2 
< 4dd SI for foreign postage) 




STORY 

432 Fourth Ave. 

New York, N. Y. 

Please enter my subscription to STORY at the 
special introductory price of one dollar ($1.00) 
for five months. 


Note! 


SPECIAL 
INTRODUCTORY 
<- OFFER 



CRITICS SAY 

ERSKINE CALDWELL: 

"More and more I hear the 
comment, 'I like STORY he 
chuso the stories can be rend 
three or four times'." 

EDWARD J. O'BRIEN: 

"STORY Is the finest short 
story magazine In the world 

WILLIAM SOSKIN: 

"Really fresh, vital pieces 
. . Certainly worth the 
]u lee of admission . . 


HARRY HANSEN: 

"The storleR are nothing 
like what >‘>u find In the 
popular magazine* " 

MANUEL KOMROFF: 

"There is no magazine in 
the world that can print so 
many good storlea In one 
number " 


HAVELOCK ELLIS: 

"A remarkable magazine 

GRANVILLE HICKS: 

"It is excellent I have al¬ 
ways known, of course, that 
there were some good stories 
being written but eertalnh 
I have never seen so mam 
in one periodical ” 

LEWIS GANNETT: 

"Sometimes the world reall) 
does wear a path to the 
lonely homo of the maker of 
the best mouse-traps. One 
snob Instance Is the hlxtor\ 
of STORY " 


LLEWELLYN JONES: 

"The magazine has no 
aesthetic or political or eeo 
nojnle axes to g> Ind, and its 
contents are rcmurknhh 
\ at led ’’ 

W. R. WUNSCH: 

"1 ne\er thought there could 
he collected in one hook ho 
man,\ significant stories, 
Ihc-born tales that continue 
to throb long aftot the road 
ing of them 

SAN FRANCISCO 
CHRONICLE: 

"STORY Is coming more und 
more to he iccognized today 
as the pre-eminent magazine 
in its field " 


LONDON TIMES: 

"Most original and readable 
. . No summary could hope 
to convey the delicate <iuali- 
this Inherent In the narra¬ 
tives," 


Name- 
Street. 
City_ 


STORY 

DEVOTED SOLELY TO THE SHORT STORY 
$4 one year two years $7 


State. 


BA-1 


432 FOURTH AVENUE • • • NEW YORK, N. Y. 
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Insects,” Scientific American, Sept. 1935, 
pages 124-126). 

Government entomologists, who have de¬ 
veloped methods for rearing and shipping 
sterile maggots to hospitals, have at tin- 
same time sought the secret of this mag¬ 
got’s power to heal. Or. William Robinson, 
of the Bureau of Entomology and Riant 
Quarantine, now finds that allantoin, which 
is given off by the maggots as they w'ork 
their way through a wound, is responsible 
for part of this power. Allantoin, Dr. Rob¬ 
inson says, is not a new discovery. Dr. C. J. 
Macalister, who used it successfully 23 
years ago for ulcers, reported that Euro¬ 
pean peasants bud long applied the roots 
of comfrey, which contain allantoin, to 
sores. 


Triangular Protractor 

NEW triangular protractor scale 
which eliminates the ordinary pro¬ 
tractor and combines an ordinary scale 
(half full size) ; a decimal scale; a straight 
protractor with degrees, minutes, and sec- 


and 180 degrees, the base is 12 inches and 
the altitude corresponds to the difference 
between the angle and 180 degrees—the 
difference and the angle are supplementary. 

The decimals of a foot for each 1*8, 1-16, 
and 1-32 of an inch arc given in the column 
marked Tan. 

The following natural trigonometric func¬ 
tions are given: Tan (Tangent), Sin (Sine) 
and Cos (Cosine), and corresponding angles 
in degrees, minutes and seconds. 

Ordinary problems in addition, subtrac¬ 
tion, multiplication, and division can also 
be solved directly by use of the protractor 
allowing the use of even large numbers 
without complications. 

“Whipped" Concrete 

HEAT insulating material with a heat- 
transfer coefficient comparable to cork 
may he produced from Portland cement, 
with or without the addition of mineralized 
wood fiber, by a process developed by the 
Porete Manufacturing Company. This prod¬ 
uct, known as Poretherm, is usually made 






With the new triangular 
protractor, part of which 
is shown at the left, it 
is possible to perform 
many mathematical cal¬ 
culations and to com¬ 
pute complicated figures 


onds; a bevel, or slope, scale; and a trigono¬ 
metric computer, has just been developed by 
Lew Koen. 

The Triangular Protractor Scab- is a 
mathematical instrument for measuring and 
computing angles, triangles, complicated 
figures, roofs, and so on, accurately. It is 
based on the principle of triangulation with 
a hose of 12 inches and altitude to cor¬ 
respond to the required angle up to 45 de¬ 
grees; for angles between 45 degrees and 
90 degrees, the 12 inch base becomes the 
altitude and the base is measured to cor¬ 
respond to the difference between the re¬ 
quired angle and 90 degrees; for angles 
between 90 degrees and 135 degrees, the 
12 inch base becomes the altitude and tin* 
ha^ is measured to correspond to the dif¬ 
ference between the requiied angle and 90 
degrees and drawn adjacent to the 90 de¬ 
gree angle: for angles between 135 degrees 


in one of two weights, either 19 or 32 pounds, 
per cubic foot. It can he made in precast 
shapes, in the form of slabs and blocks, or 
it may he poured in the field. The 19-pound 
material is used for insulating refrigerated 
spaces and for high temperatures up to 700 
degrees, Fahrenheit. Its crushing strength 
is 40 pounds per square inch. The 32-pound 
materiul is u«ed for ordinary insulating and 



Exterior of the Monitor turret 


for fireproofing eteel structural members. 
Its crushing strength is 150 to 200 pounds 
per square inch. 

This material is mixed in an ordinary 
concrete mixer, using Portland cement and 
water to which Porete foaming agent is 
added. Without chemical action, air is 
whipped into the mixture to form a con¬ 
crete containing great numbers of small air 
hubbies. For the 19*pound material the co¬ 
efficient of heat conductivity is 0.37 B.t.u., 
and for the 32-pound material, 0.63, as com¬ 
pared with 0,30 for cork board.— A. E. D. 


SAVAGE SALVAGERS 

J UNK dealers of today had their 
prototypes in pre-Columbian 
America. Down in the Blue Ridge 
foothill country, Dr. David I. Bush- 
nell, Jr., of the Smithsonian Insti¬ 
tution, has found many ancient 
Indian axes and ax-like weapons 
which were salvaged and rechipped 
generations after they were first 
used. Scientists learn from this that 
there were two distinct long-separ¬ 
ated periods of occupancy in pied¬ 
mont Virginia. 


Monitor Drawings Come 
to Light 

W E quote below from u letter which 
we had intended to publish in our 
Navy Number but which had to he held 
aside for lark of space. This was forwarded 
to us by Mr. G. Emil Hesse, Narrkoping. 
Sweden: 

“Many people have no doubt wondered 
what became of John Ericsson’s paper" 
and other things. His parlor furnitures 
were donated to the Nordiska Museum in 
Stockholm. Everything in the draftin' 
room was sent down to the office of the 
Ericsson Coast Defense Company’s office, 
which was organized by some of his friends. 

“J became the Consulting Engineer of 
the Company, and I bought everything in 
the drafting room, and sent it home to 
Sweden--'instruments, drafting hoard, 
drawing table with two drawers full o f 
drawings, but only three of the Monitor. 
One hundred and thirty druwings are a 
the Technical Museum in Stockholm as u 
loan. 

“They were exhibited in March last year 
to about 400 invited people, also the 
Crown Prince, They have never been shown 
(Pirate turn to page 49) 



CroM-section of the Monitor hull and turret 



Side and top views of the Monitor gun carriage 
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MAGAZINES at a Vast Saving! 


T HE highest order of entertainment for tin* 
whole family ! Where else will you find so much 
that will please and instruct for so little money? 
And the magazine offers below (made by special 
arrangement with the publishers) effect real sav¬ 
ings for you. There are no restrictions to these low 
prices. They apply to new as well as renewal sub¬ 
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with New Republic 
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with Saturday Review of 
Literature 
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.75 
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0.7S 

.25 

with Yale Review 

7.2S 
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scriptions. The magazines may be 1 stmt to different 
addresses if vou wish. 

The Mayfair Agency is a division of Harper & 
Brothers, publishers since 1817, assuring you effi¬ 
cient reliable service. Mail your order today to 
secure prompt delivery of first copies. 
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THE AMATEUR TELESCOPE MAKER 

Conducted by ALBERT G. INGALLS 


W HO says the world isn't getting Let¬ 
ter? Suppose we have a look at it 
and sec. Five years or so ago, when “Ama¬ 
teur Telescope Making” was just passing 
through its puberty, there were two great 
bugbears in the telescope making art-- 
making pitch laps and silvering telescope 
mirrors. Then several men of science dis¬ 
covered a way to apply coatings of reflect¬ 
ing metal on glass by evaporation in vacuo 
and, as a result, far fewer mirrors are be¬ 
ing silvered today than yesterday. Perhaps 
silvering is headed toward the gate. Bug- 
hear No. 1—silvering troubles—has thus 
been largely disposed of. 

And now Bugbear No. 2 is also on the 



Fig. 1 —The start 



Fig. 2 —The dams 


reading shows just how it is used. It is 
a specially designed, specially made grid 
of flexible rubber which you lay on the 
glass tool, fill with melted pitch, strip off 
and, lo, your lap is made and without any 
of those idiosyncrasies which, as you well 
know, will somehow or other turn up in an 
ordinary pitch lap no matter how much 
profanity you direct at it while working on 
it. 

Closely examine the photograph on the 
opposite page. The mat, when ready for 
use, l(K)ks as shown at the bottom. Its thick¬ 
ness is 3 16", its si/e 12" x 12", and the 
grid is made up of members of flexible 
rubber cast in one piece and having a cross- 
section like that of a typical channel in a 
pitch lap—that is, ^wide at the side 
w'hieh casts the top of the channel, and 
about half as much at the side which lies 
on the glass tool and makes the bottom of 
the channel. The mat gives dacets one inch 
square and all alike. When the door mats 
first come from the manufrfSliiter there is 
a thin rubber web over the whole of one 
side, and this must he cut away before 
the mut can he used. At the top of the 
same picture that job is shown partly done. 
A sharp chisel or sharp wet knife is the 
best tool to use for this. Of course, the 



Fig. 4 —Poured 


that pitch applied in such small amounts as 
one facet at a time (as you will see later) 
has no tendency to creep under the rubber 
or through little openings around these 
dams. He also writes: “We make our laps 
on a clean white table cloth, as shown in 
the photos.” However, if your wife hasn’t 
the fine disposition his has, we advise the 
addition of a bed pad. 

Now (Figure 3) pour melted pitch into 
each of the square openings, using a spoon. 
This same photograph shows—at least the 
original docs —the famous unruly Everest 
hair which Porter immortalized in a sketch 
in A.T.M. It seems that when Wallie was 
rounding a shoulder of Pike’s Peak, on his 
way to California in ’49, a big grizzly bear 
suddenly reared up near him and his hair 
instantly reared up too. Since then he never 
could make it 1 it* down or do a thing with 
it. 

Figure 4 shows the squares full of pitch. 
Of course it will occur to anyone to pour 
them all to about the same depth. Now chill 
the lap under a cold water tap and (Figures 
5 and 6) perl off the door mat. It won’t 
stick, and when it is first put on it needs 
no goose-grease to keep it from sticking. 

Now r soften the lap under the hot water 
tap and press it to contact with your mir- 



Fig . 6—It doesn’t stick 


rig. 3 —Pouring 

way out. You whose dispositions have 
been wrecked by pitch lap muking may 
mlikr your salaam let four modest men in 
Pittsfield, Mass, and Bridgeport, Conn.- 
Evrrest, Munn, Morse, and Carlson, for 
these benefactors have now taken the bug 
out of the second bugbear. Thanks to them 
you can now make a lup in your sleep, 
thut is as uniform and perfect us a waffle. 
I he Pittsport Door Mat is the answer. The 
picture on the opposite page shows (bot¬ 
tom half) what the P. I). M. is like, and 
tin* series of pictures on the page you are 


Fig. 5—Peeling off 

manufacturer could himaf^jdo this job but 
the mat would then coat you more than 
the dollar it does cost, hence you get the 
mat plus some exercise, and no extra charge 
for the latter. 

To use the door mat, according to 
Everest, you place the tool, face up, on a 
table and tie a string loosely around it, or 
snap on a rubber hand or two. Then you 
lay the mat on top—all as shown in Fig¬ 
ure 1. 

Next insert cardboard strips around the 
edge, for dams (Figure 2 k Everest says 


Fig. 7—Result 


■r 


Fig. 8 —Hardness test 
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The Door Mat. Top: Partly cut 
out. Bottom: Ready for business 

tor. Then trim off (lit* 1 it 11«* irregularities 
< aimed by pressing —a simple matter, a*- 
Wallie says, like the small trimming yon 
have always done on laps in order to keep 
the channel open during a polishing job. 

Figure 7 is the finished job hold up the 
page and squint your eye along both sets 
of channels. Isn’t it a dandy? Here is what 
Dr, S. H. Sheib of Richmond, Va., who 
borrowed your scribe’s door mat, has to 

y: 

“Dear Doc: I have tried out the door 
mat you lent me and find that it does 
everything that is claimed for it. These gen¬ 
tlemen deserve the gratitude of all telescope 
nuts for relieving them of the abominable 
and profane job of channeling pitch. Re¬ 
moval of the web is easily effected, a* you 
have suggested, with a sharp 1" ehisel, but 
may he done equally well, though more 
slowly, with a sharp wet pocket knife. 

“In making the lap one must remcmbei, 
of course, to smear the top of the tool with 
turpentine, and to place the center of the 
tool at the corner of one of the facet squares, 
m the regular manner. This done, it is 
difficult to imagine how even the rfiost in¬ 
experienced worker can fail to make a 
perfect lap every time. There is no need 
for rush or hurry—if interrupted at any 
stage, the work may be set aside and re¬ 
sumed at any later time without risk of 
injury to the lap. The V-shaped ribs of the 
grid show no disposition to cling to the 
pitch, provided the whole is well cooled 
after the squares are filled, but part readily, 
leaving beautifully straight, clean, smooth 
channels without a trace of pitch on the 
bottoms.” 

In the final photograph of the series you 
see Wallie testing by finger nail for hard¬ 
ness on his pet scale, which you will find 
added to page 364, in the new edition of 
X. T. M, 

We **ked Everest whose baby this new 
»hing it and he taye that the “only” thing he 
can take credit for is the idea. He says Ralph 
Munn then made tjie mol l and the pro- 
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Hminary samples, but had a little trouble 
getting perfect door mats, and so he ac¬ 
cepted the offer of H. F, Morse to com¬ 
plete the development at Bridgeport, Conn., 
where they have had more experience with 
such things, and Morse was assisted by 
G. Carlson, also of Bridgeport. Morse then 
“made arrangements,” Everest says, “with 
a manufacturer to supply door mats at a 
dollar each to any of the maniacs who de¬ 
sire them.” 

A lot of the above must sound much like 
a sales talk but, if so, it can’t be helped, 
and no apology is offered to the cock* 
eyed world for it. The four who got up the 
door mat aren’t making anything from it, 
and their only idea was to find a rubber 
goods manufacturer who would undertake 
to bother with it. They found that door 
mats could he made and sold, non-profit, 
for about 75 cents plus postage. Blame your 
scribe for suggesting that the price there¬ 
fore he set at an even dollar, postage free 
anywhere within the confines of the planet. 
It is true, this penalizes the nearby pur¬ 
chaser for the benefit of the distant one, 
hut it saves a lot of preliminary bother 
about ascertaining mailing costs to all sorts 
of out-of-the-way places and the “injustice” 
probably will not seriously affect anyone. 



The mangled mirror 


A S there still seems to he some uncer* 
. tainty about the degree of refinement 
required of a good optical surface, three 
recent illustrative foeograms are repro¬ 
duced on this page. The job shown above 
was ground and polished by an amateur, 
as the Pyrex, perforated primary mirror 
for a 12H*" Gregorian. The mirror is ap¬ 
proximately an //5. The owner says he sent 
his mirror to a man who offered to re¬ 
figure mirrors and that, when he sent it, 
there were no scratch^* on it, A fee of 25 
dollurs had been quoted for its correction, 
he says, “up to any measurable error.” 
This focogram represents the mirror when 
he got it back. Not only is the surface 
deeply scratched and scored in many 
places, but it is very lumpy in the small 
areas not scratchedi-*£tudy the reproduc¬ 
tion closely. The Rdttchi bands also were 
zigzag, the owner writes, “like a snake.” 

Of course 25 dollars was too little, in 
the first place, to charge for refiguring a 
12Vl>" mirror—far too little. Men like 
Pierce or Tinsley or Lower would prob¬ 
ably ask much more, and rightly so. But 
a promise that can’t reasonably be kept 
should perhaps not be too freely made, in 
the first place. 

The figurer, when the matter was sub- 



Sam e mirror—owner's own job 


mi tied to him by Scientific American, 
after the owner had failed to get results, 
offered to refigure this mirror. But in the 
meantime the owner had decided to try 
it himself, and he was able, to his own sur¬ 
prise, to produce the result shown at the 
top. We leave it to the reader to judge 
which is the better of the two. 

The joh at the bottom of this column 
is the 8" primary for an //5 aplanat, and 
was entirely made by Mary A. (Mrs. 
A. W.) Everest, 15 Allengate Ave., Pitts¬ 
field, Mass., with the moral and intellectual 
support of her husband, Wallie Everest. 
She made free use of his advice, but slapped 
his hands whenever he tried to touch the 
mirror, and he is considerably prouder of 
il lban she is. Three Vt" scratches and one 
\V' scratch show on the original foco¬ 
gram, blit they are so fine and thin that 
they did not pick up in the half tone. The 
little nick at the bottom is the shadow of 
a part of the lest rack. On the other hand, 
about 80 percent of the faults of the other 
(at left) focogram do show—they are so 
grosa that a half tone could not help pick¬ 
ing them up. There are no lumps and bumps 
on tilt* Mary Everest mirror—the surface is 
an optical surface with smooth texture. (We 
gave such surfaces a name, a year or so 
ago, but it isn’t decorous! ) The high lights 
blend inlo the shadows in a gradual, even 
transition. The edge is not turned—note the 
left hand diffraction ring, as per A.T.M., 
571. The “crest of the doughnut” (A.T.M., 
262) is in the right place, seven tenths of 
the distance from center to edge. This mir¬ 
ror would rate as high grade workmanship 
in any kind of society. 

Perhaps no one should set up as a pro¬ 
fessional, paid refigurer of mirrors “up to 
any measurable error” who cannot do high 
grade work; and perhaps, if work reully is 



Mary A. Everest*! worfcmanthtp 
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to be turned out on a buzz saw, at a quoted 
price which make* high grade work impos¬ 
sible, that fact ought in fairness to the in¬ 
experienced seeker of help to be frankly 
stated beforehand. These comments will also 
serve, it ie hoped, to warn the inexperienced 
—just the ones who are least likely to sense 
the same fact—that they should not reason¬ 
ably expect a high grade refiguring job on 
a 12%* mirror for 25 dollars, since refigur¬ 
ing a mirror is almost as big a job in some 
cases as making a new mirror. On the other 
hand, a pit or two, or a light scratch or 
two, is not as important a thing to notice as 
the surface texture (“schoolmarm’s leg,” if 
smooth) and the edge—these are the two 
most important things. By the way, look in 
vain for the left hand diffraction ring on 
the middle foengram or the upper one, for 
that matter. 

We have purposely given no names or 
identifications in the above, as the motive 
for publishing these blunt comments is not 
to hurt anyone but to warn the inexperi¬ 
enced about the fallacy of low-priced ser¬ 
vices in optics, and perhaps to help keep 
the general standard of workmanship at a 
good level. | 

i 

i 

P ROF. 0. C. W>lie, astronomer at Iowa j 
State University, Iowa City, la., and 
President of the Midwest Meteor Society, 
writes that he has been sending observers 
above the clouds in airplanes to count 
meteors. “If any of your amateur astrono¬ 
mers have airplanes and would be interested, 
l will he glad,” he adds, “to correspond with 
them.” Here is a chance to die as a true 
martyr to science 1 —not tamely in bed. 

William Tyler Olcott, 62 Church St., 
Norwich, Conn., author of numerous books 
on amateur astronomy and one of the found¬ 
ers of the American Association of Variable ; 
Star Observers, asks us to announce that 
any person with a telescope of 3" aperture j 
or larger can engage in the work of the I 
Association, which has a membership of 
330. This organization is mainly amateur j 
and its meetings bring together amateurs , 
from many states. No one should feel back¬ 
ward about applying for membership. An¬ 
other chance to he a (live) martyr. 

i 

T HE new edition of A.T.M., described j 
elsewhere, contains a chapter emphasiz- | 
ing rigidity in mountings, explaining the j 
principles of getting it, and showing how 
to make three massive new mountings of i 
solid concrete which Porter, the author, 
labels “Porter’s Follies;” also 16 fine new 
drawings by Porter. Everest’s new chapter 
on HCF is not a revision but an entirely new 
story, describing his successful technique. 
Pierce has a brand new chapter on clock 
driveg. The quoted matter on pages 234-240 
has been replaced by a full, illustrated j 
treatise on close machine figuring, by Hin- j 
die, and the matter on pages 337-343 of the j 
previous edition is replaced by a valuable j 
treatise on the calculation of sidereal time, 
by the Mayalls of sun-dial fame. About a 
dozen new notes appear in the Miscellany, | 
also several dozen minor corrections there j 
and elsewhere, and at the end of the book j 
your scribe adds three pages entitled “A 
Last Word to the Beginner” and winds up 
with his own immodest picture. Thk is in 
«?s*wer to numerous ^quests, but of course 
nobody will believe this, so go ahead—all 
you fellers—and tell him he is no shrinking 
vi’let and ought to be ashamed of himself! 
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WORLD-WIDE RADIO 

Conducted l.y M. L. M U H L E M A N 


A Drama in Radio 
Science 

T HE true follower of science is sure to 
lx* interested in the manner in which 
man obviates nature's obstacles. That some 
of man's methods are ingenious is to he 
expected, but they are not always dramatic 
as well. The all-wave listener who is for¬ 
tunate enough to pick up the unexpected 
call, the snatch of conversation between 
shore and ship, or the impromptu chatter of 
a standby operator, is amply repaid for the 
time he has consumed searching the bunds 
—hut the man who is witness to the 
dramatic use of an experimental radio sys¬ 
tem is doubly repaid for his patience. 

One of the oddities of short-wave trans¬ 
mission and reception is the effect known 
as “skip-distance." Because of this effect, 
an amateur, for instance, may he able to 
carry on an unbroken communication witli 
another amateur a thousand or more miles 
away, hut find himself unable to receive 
the signal from an amateur transmitter 10 
or IS miles distant. 

The situation is odd to say the least, fur 
the signal from a nearby station becomes 
a “catch," whereas the signal from a distant 
station is received like a “local." Moreover, 
interference with communication monies not 
from transmitters in one’s vicinity, hut from 
transmitters 500 miles or more distant. This 
effect is particularly noticeable in the 20- 
meter amateur ’phone hand and, as might 
he expected, this prank of nature has been 
put to good use in many instances; a use, 
incidentally, that lends much interest to 
the listener as ( well as the amateur. 

Now, observe the amateur who wishes to 
operate “duplex"; that is, to arrange his 
equipment so that' he may receive signals 
during periods of transmission. Under 
ordinary circumstances, this is quite im¬ 
possible for, when the transmitter is in 
operation it blocks the receiver and no 
signals may he intercepted. However, if 
the transmitter is removed a sufficient dis¬ 
tance from the receiver, and remotely con¬ 
trolled, then it is possible to receive signals 
while the transmitter is ia operation, with 
the advantage that the other fellow can 
“break in" on the transmission at any time 
to ask for a repeat, to laugh, or say what 
he pleases as thoughts come to his mind, 
just as two people are able to converse on 
the telephone. The system, of course, is 
effective only in the event that both ama- 
leurs are able to receive as they are trans¬ 
mitting. 

Some amateurs have their transmitters 
as much as a mile distant from the re¬ 


ceiving point. The result is that the ground 
wave from the transmitter is too weak to 
cause much interference with reception, 
while the sky wave is “out of reach" of the 
receiving aerial. In other words, the ama¬ 
teur places his receiver in u location com¬ 
paratively free from the signals radiated 
from his own transmitter. Under these con¬ 
ditions, he may he able to tune in other 
signals having frequencies only a few kilo¬ 
cycles removed from the frequency of his 
own transmitter. 

And so it is that occasionally, when one 
least expects it, some amateur station 
equipped for duplex operation will pull a 
stunt that adds a hit of drama to the science 
of radio. Thus, quite recently an umateui 
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Station B, acting as a relay for A 
and C, overcomes the skip-distance 


on the east coast was anxious to communi¬ 
cate with another amateur just far enough 
awuy to make a telephone call an item of 
expense, hut also just near enough that it 
w r as quite impossible to make satisfactory 
radio contact, because of the skip-distance 
effect. An amateur in the middle west came 
to the rescue by functioning as a relay 
station. Since he was equipped for duplex 
operation, he could receive while trans¬ 
mitting, so lie picked up in turn the signals 
from thus eastern stations and “re-broadcast" 
them, with the result that the east-coast 
amateurs, situated probably no more than 
15 miles apart, tarried on a conversation 
by proxy. The accompanying sketch il¬ 
lustrates the manner in which the three- 
way contact was conducted. 

This sort of stunt is by no means new, 
nor is it a rarity. The listener is often fooled, 
however, unless he happens to hang on 
long enough to realize that there is an in¬ 
termediary. 

Amateurs also go in for “cross-channel" 
operation, and this is also apt to be mis¬ 
leading unless the listener waits for station 
calls and gets the hang of what is going on. 

In cross-channel operation, one amateur 
may he set up for transmitting on 20 meters 
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and another amateur set up for transmission 
on 75 meters (80-meter hand). Therefore, 
amateur number one tunes his receiver to 
the 75-meter signal and amateur number 
two tunes his receiver to the 20-meter sig¬ 
nal. From then on, two-way communication 
may be carried on. 

Obviously such a tie-up must be pre-ar¬ 
ranged. Consequently, if an amateur work¬ 
ing on 20 meters wishes to contact an ama¬ 
teur working (and listening) only in the 
75-meter band, he may telephone some 
other local amateur who operates on 75 
meters and ask to have his signals picked 
up and re-transmitted on 75 meters, in 
which event he can call the other amateur 
and maintain contact in this manner, or re¬ 
quest the other fellow to listen for his 
signuls on 20 meters, at which time the 
relay operation can be terminated. 

You are apt to run into most anything in 
the amateur ’phone bands. Since these sta¬ 
tions are in operation principally for ex¬ 
perimental reasons, it is not unusual if one 
hears curious transmissions. 

Two-Way Reception 


T he i; stener who enjoys tin* conversa¬ 
tions to be heard in the amateur radio¬ 
phone and ship-lo-shore radiotelephone 
wavebands can gain a point by using two 
short-wave receivers, one for each end of 
the communication link. It is preferable to 
use a separate antenna for each receiver. 

Auto Ignition Systems 

T HE question is often brought up as to 
wh> the interference from the ignition 
system of an auto should be so pronounced 
when the all-wave receiver is operated in 
conjunction with u noise-reducing antenna 
system. 

The answer is that most auto ignition 
systems are hushv transmitters and radiate 



AH-wave aerial i# above noise area 
at (A), and in noise area at (B) 


high-frequency impulses over a considerable 
area. If these impulses reach the aerial 
wires proper—which they do in most in¬ 
stances—the “noise-reducing” feature of 
the antenna system is of no effect. 

The accompanying sketch will serve to 
explain why this is so—and also why any 
type of noise-reducing antenna system is 
practically worthless unless the horizontal 
wires are erected above or outside the noise 
area. 

The sketch shows that man-made static 
is inclined to 4iug the ground. Therefore, 
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if the aerial proper is placed high enough, 
it may be kept out of the general noise 
area. The fact that the lead-in from the 
aerial passes through the noise area is of 
no consequence; it is so made that the 
interference it collects is balanced out at 
the input to the radio receiver. 

The higher the aerial from earth, the less 
interference from auto ignition systems and 
other electrical equipment. However, since 
ignition interference is particularly perni¬ 
cious, considerable improvement may be 
had by running the aerial at right angles 
to the road upon which motor traffic is 
heaviest. 


Use of Tone Control 

E VERY modern all-wave receiver is 
equipped with some form of tone con¬ 
trol, This device is included to permit the 
listener a bit of latitude in tone shading. 

Since the average tone control decreases 
the amount of high audio-frequency amplifi¬ 
cation when turned to the left, it may be. 
used to advantage as a noise and inter¬ 
ference reducer in the short-wave hands. 

Most background noise, and certain forms 
of station interference, air at the higher end 
of the audible bund of sounds. Consequently 
the tone control is effective in reducing 
these forms of interfejcnce with reception. 


Indook Aekiai.s 

A N indoor .aerial js seldom satisfactoiy 
for reception on any wavelength. 
When used for short-wave reception, it is 
apt to pick up more noise than signal. 
When used for standard broadcast band re¬ 
ception, the signal being received may sud¬ 
denly become weak, and after a period of 
time just as suddenly become strong. If 
the receiver is equipped with automatic 
volume control, the only noticeable effect 
may be a sudden increase in the intensity 
of background noise. 

This change is often presumed to be a 
fault in the receiver. More than likely it is 
due to nothing more than tin* closing of an 
electric-light circuit paralleling the aerial 
wire. The light circuit forms a tuned or 
resonant circuit, ami functions as an ab¬ 
sorption loop. It practically drags the signal 
voltage right out of the aerial, with the 
result that the signal intensity suddenly 
decreases when a light is turned on. The 
shorter the indoor aerial, the more pro¬ 
nounced the effect. Quite often the effect is 
noted on the signals from one station only. 
In this event, the light line is resonating 
at the same frequency or wavelength as that 
upon which the station operates. 


Verifications 

T HE fact that you may hear, say, Vienna 
on the short waves is fact enough in one 
sense, but possibly pure fancy in another 
sense. You have heard no station directly 
until you have been able to establish the 
fact by final announcements. There is a 
great deal of rebroadcasting going on, and 
the confusing part of it is that many of our 
own short-wave stations -enter into the 
scheme. The next time you hear a foreigner, 
make sure first that the signal is not being 
picked up and redistributed by W2XAF or 
some other local short-waver, before you 
spread the news around. 
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A Quality 

Mmvie Outfit Camkinattam 

at a special Holiday Gift Price 

BIlAND NEW 
BELL St HOW ELL 16 MM* 

FILMO 

Model 75 

MOVIE CAMERA 


Including rich 
lined leu I her case 
with lock. Made 
to sell originally 

for $65.00 


and .. • 

BRAND 



NEW" 


WILLOSCOPE 

SKMUIt . . . I« MM. 

Movie Projeelor 


With 300 Watt Lamp. 
Originally priced at | 
$37.50 



Here's a gift that will give jear.s of 
pleasure to the person who receiver It. 
Each Item la highly perfected and beau¬ 
tifully made, yet neither requires tech¬ 
nical skill to operate. 

The Camera ... ho small «n<i light 

that It can be carried In tlte pocket, yet *o 
correct in every detail of making, that it takes 
perfect pictures. Fitted with F 3.5 Cooke 
bens. Fixed Focus, Weight only 3Vfc lbs. 
t'se* 50 or 100 foot roll fllm of any muke In 
16 mm. sis®. 

Th« Projector . . . fllve* clear, steady, 
short) picture*. Nothing like It on the market 
at this price, for It has all these feature*. 
300 WATT BULB . . . sturdy . . . motor 
drive . , speed hand re-wind . . . FAN FOB 

COOLING nr LB . . . corrected projection 
lens . rheostat speed control , . . STOP 
OF VICK TO SHOW STILL PICTI'llER 
holds 400 feet of film . . . WORKS ON A.(\ 
OR D C. Cl'RRENT. 

Mail Ordert Filled 
Write Department S.A.F.W . 





CAMERA ANGLES 

Conducted by JACOB DESCHUN 



Series Photography 

O NE proud father lias taken a picture of 
his baby every month for two and 
a half years and has noted a change in 
each one of them. That’s a series that will 
give him and the child’s mother pleasure 
all their lives and will hold intense interest 
for the child herself when she grows up. 
Many proud fathers have taken pictures of 
the youngsters and the number of these 
pictures taken annually would, if placed end 
to end . . . But the point is that unless 
there is a conscious and conscientious ef¬ 
fort such as that put forth by the proud 
father aforementioned, there is a lack of 
the atmosphere of progression * and there¬ 
fore no series, the field of photography 
which we intend to advocate here. 

A series of photographs should comprise 
a succession of prints from the beginning 
onward, showing significant changes, dis¬ 
tinctive developments. It may tell a story, 
describe an incident, constitute a history. 
In any event, the pictures are related, con¬ 
nected, bound together in progressive fash¬ 
ion by a central idea or interest chrono¬ 
logically expressed in pictures. 

Aside from the series of pictures show¬ 
ing definite changes in the baby or child 
at successive stages in its life, there is the 
type of series which illustrates the flowering 
of an emotion, such as that illustrated in 
“The Story of a Laugh.” These are not 
easy to accomplish and may often be the 
result of happy accident, but, however 
achieved, their value and interest are ob¬ 
vious. 

Step-by-step pictures of the building of 
one’s home or the rise of some notable build¬ 
ing, bridge, or other structure in the town 
are types of series which may be photo¬ 
graphed from sentimental or historical mo¬ 
tives, or both. Watching for good lighting 
conditions, stopping down the lens for all- 
over sharpness, careful choice of significant 


points of view—these are some of ihe 
points to he considered if such series are 
to be worth while. 

The play or game, the picnic or house 
party may “go home” with you if you have 
your camera along and use it judiciously. 
The play will require the modem fast 
lenses and the game a telephoto, though 
this may not always be necessary. But a 
fast lens is no longer a novelty and many an 
advanced amateur has tasted the thrills of 
telephotography. Plays and games will call 
for many shots in order to make it possible 
to line up a series of prints which will give 
the story of the occasion. 

A series to illustrate an outdoor picnic 
or a party at some one’s house is less of 
the forthright thing than most series are 
and depends greatly on the camera man’s 
sense of selection, his feeling for humor, and 
the way the party is going. If the tempo is 
not to his liking and picture material no! 
forthcoming, he can create picture material 
and everybody will be glad to help, for who 
doesn’t revel in picnic pictures? Series at 
picnics and parties would probably turn out 
to lie a number of series of various aspects 
of the event rather than a single series tying 
the whole thing together. The story of how 
one party learned to swim; the preparation, 
roasting and eating of a fowl, or what have 
you; the start-to-finish pictorial account of 
a hand-to-mouth encounter with the victuals, 
showing as the first picture a rich “feed” 
spread out on the cloth, and as the last, a 
cloth covered with empty bottles, empty 
cans, and the riotous disorder denoting 
full stomachs—these are all good subjects. 
If you go picture-bent to a house party be 
sure you are well loaded with Photoflood 
bulbs and flash bulbs; you will never regret 
it and will be the most popular person of 
the occasion. 

Other types of series might be mentioned, 
but these few should suggest the possibilities 
of the idea and how it may be used to suit 
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individual circumstances. To get the most 
out of your series* be sure to mount them 
in such a manner that every picture in a 
scries is placed in its proper order and the 
whole kept together in an album, mounted 
one after another on a long strip of cloth or 
heavy paper which can be folded accordion- 
fashion, or joined together in some other 
way. For series of pictures not exceeding 
a half dozen it might sometimes be desir¬ 
able, if the photographs are compelling 
enough in interest and are good technically, 
to arrange them inside a frame to be hung 
in Borne appropriate corner. 


New Range Finder 

G UESS-WORK in focusing is eliminated 
for camera workers equipped with the 
new Kodak Pocket Range Finder. Designed 
with a clip, it may be carried in the pocket 
like a pencil. Reasonably priced, eon- 



Compact range finder 

\enient and simple to use, it makes an ex 
eeedingly useful adjunct to owners of focus¬ 
ing cameras who have to estimate distances 
by the eye or pacing off in order to get the 
subject sharply focused. While such methods 
have been and still are adequate for most 
purposes and under generous lighting con¬ 
ditions and closed-down, depth-producing 
lens apertures, yet for critical focusing, 
particularly when using fast lenses at wide 
apertures, a range finder such as this one 
U essential. Only cameras equipped for 
ground glass focusing will give the same 
sharp results. An ingenious feature of the 
new instrument is that the correct distance 
is seen on a translucent scale at the same 
time one is viewing the subject. Focus is 
accomplished by turning a knob until the 
upper and lower portion of a subject, cleft 
in twain by a bar, coincide. In the opinion 
of the writer, the dividing bar is too wide 
for critical matching of the two parts, but 
practice in the use of the instrument may 
enable the operator to overlook this. 


CONTAFLEX 

U SING the Contax camera as a basis 
and substituting the reflecting mirror 
type of focusing for the range finder, the 
Zeiss Ikon organization has turned out the 
Contaflex. While employing several original 
improvements, the Contaflex is fashioned 
on the style of the miniature reflex cameras 
employing two lenses, one for taking the 
picture, the other for focusing. With the 
exception of the range finder, all the Con- 
tax features, already familiar to miniature 
fans, are retained. 

The most distinctive and original feature 
of the new precision outfit is the focusing 
arrangement. Instead of having a focusing 
lens of larger aperture than the taking lens, 
the Contaflex differentiates between the two 
by employing a focusing lens of 8*cm focal 
length, while retaining the standard or 5- 
cm leas for making the exposure. This gives 
a larger image on the ground glass than the 
film image, facility in focusing being as¬ 
sisted by a plano-convex lens ground glass. 


the flat surface being matte. The advantage 
of this lies in the fact that the light gathered 
into the focusing lens is concentrated and 
not diffused, as in the case of the ordinary 
ground glass. 

The front part of the ground glass hood is 
an albada finder, the semi-silvered mirror 
of which permits self-portraiture by “com¬ 
posing” one’s self in the mirror and also 
may he used as an eye-level finder for 
photographing objects in rapid motion. 

A built-in electric exposure meter, the 
prisms of which are exposed to light by 
lifting the name plate on the front of the 
camera and thus permitting light to pene¬ 
trate to the photoelectric cell behind them, 
stands next to the Contaflex focusing ar¬ 
rangement as the second ingenious depar¬ 
ture in construction contained in the 
camera. It may be manipulated so that it 
serves even for very weak light conditions, 
headings are obtained very quickly from 
1 i 1000th of a second to 160 seconds, an ex¬ 
posure range of 160.000 steps. 


Packaged Chemicals 

T HE package influence 1 has almost whole¬ 
heartedly won the art of photography | 
for its own. The darkroom routine of j 
weighing out specified quantities of various | 
chemical ingredients of a developing or 
other solution is fast fading out of the pic¬ 
ture as prepared quantities, conveniently 
packaged in a box, or ready-mixed solu¬ 
tions in bottles are being put on the market 
and gratefully welcomed hv darkroom 
workers. Even acid hypo may he had in a 
concentrated form so that all one need do 
is pour out one part of this solution to so 
many parts of water. Thus, good old hypo, 
which to many is a rather messy job of work 
to prepare, becomes an arm-chair proce¬ 
dure. 

This simplicity obtains aKo in the cases 
of various film and paper developers, pack 
ages or bottles being available to fill al¬ 
most any need in these lines. Solutions or 
packaged chemicals ready weighed out are I 
also obtainable for most other darkroom j 
purposes. 

All this does not, however, mean that we j 
may forthwith discard the studio scale and I 
discontinue the purchase of individual 
chemicals, for there will be special ocoa- j 
sions when we shall want to try a little j 
experimenting. 


Screw Adapter 

A N amateur who recently found himself 
.in a dilemma when he discovered that 
the screw base on the hot tom of his camera 
was of the metric (European) type, almost I 
despaired that he would ever be able to j 
mount it on an American tripod. But the 
day was 'saved when he learned that there j 
are such things as screw adapters threaded 
on the outside to fit into the base and on 
the inside to take the American-type screw 
of the tripod. It is a simple operation to 
screw in the adapter, and the cost is only a 
dime. 


Try ‘‘Shooting” Feet 


T HERE’S more to the human anatomy 
than the face and while the latter is 
admittedly the most interesting feature, 
much can he said of the photographic pos¬ 
sibilities of the pedal extremities. Feet can 
be made a fine subject for the camera pro- 


Announcing 

A I¥ew 

Miniature Camera 

The 

BALDINA 



(Size of Camera 3 l / 2 x 5 x V 2 ) 


<%>. 


AKES 36 pictures (ap¬ 
proximately 1 x 1 
inches) on any standard 
daylight loading 35 
mm. film. 

Has many unique fea¬ 
tures such as a winding 
key with automatic stop 
to prevent double ex¬ 
posure—a direct view 
finder with parallax ad¬ 
justment—a depth of 
focus scale mounted on 
back of camera, etc. 


Equipped with Trloplan 
F 3.3 Lena in f'ompur Shat- 
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ROLLEIFLEX 




The uniquely different construction nt these 
cameias facilitates the making of better 
photographs They possess two lenses one 
which takes the picture—the other which 
focuses your scene or subject in actual 
film size on a luminous ground glass finder. 
These lenses are synchronized so that your 
"preview” in the focusing hood and your 
finished photograph are identical. These 
cameras possess, moreover, a number of 
automatic features found in no other in¬ 
strument and represent an ultimate present- 
day perfection in the construction of pie- 
cisc. picture-making instruments. 

Literature on Request 
FREE TRIAL GLADLY GRANTED 

BURLEIGH BROOKS 

127 West 42 Street, New York 


Explains all the latest developments and/ / 
methods In Photography and Homo Movie / 

Making. Offers hundreds of amazing Bar- 
gains In still and movie Cameras. Lenses, Microscope*. 
Binoculars, Weather Instruments, etc. Used equip¬ 
ment Booepted In trade, flatisfaetlon guaranteed. 

V eer Free Ofsy le Ready Newl _ 

OCNTRAL CAMERA COMPANY, Bet. IBM 
230 8. Wabash Ave. Dept. X-1 Ohloapo. 111. 
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Corn Exchange 
Bank 

Trust Company 

13 WILLIAM STREET 
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Greater Now York 
Established I8S3 


viefed a little imagination is used before one 
attempts clicking the shutter promiscuously. 
A subject such as this has to be thought out 
in advance, and a scries might take several 
months to complete for worth-while oppor¬ 
tunities may not present themselves as 
quickly as one might like. Possibilities in 
ibis direction might include the feet of a 
dancing Negro hoy, a child’s feet peeping 
out of the sand on the beach, a laborer’s feet 
treading the earth, the feet of a pair of 
dancers on a dance floor. The list is a long 
one. Try making one up and then hunt 
for the subjects. 

Home-Made Film File 

T HE filing of roll-film in the miniuture 
sizes seems to present a problem to the 
amateur, judging from the great number of 
suggestions that one hears. Excellent vari¬ 
eties of files for these films arc obtainable 
at varying prices, and most of them are 
very efficient files, too. Many amateurs, how¬ 
ever, prefer to make their own. The idea 
presented here is offered in the hope that 
it may suggest a system for some workers 
i who are still grappling with the problem 
and are looking for help. 

An unused silverware box wus about to 
he discarded when the family photographic 1 
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A home-made film file for 35-milIi- 
meter rolls, designed so that the film 
may be kept in rolls, yet any indi¬ 
vidual negative found readily. Any 
box of suitable size and with a lid 
may be used. Divisions for keeping 
rolls in place are formed by cross¬ 
ing lengths of thin copper wire 

j 

addict came along. He saw its possibilities, 
and the result appears in the accompanying 
illustration. Velvet “upholstery,” pieces of 
wood, nails, the clasp on Lop, and so on, 
were ripped out morcjiessly, and the box 
then lined with black paper. A strip of 
cardboard was glued on to one half of the 
cover so that the cardboard jutted out about 
; Viths of an inch. This was done in order 
to keep the dust out when the> box was 
closed. Squares were ruled off, eye screws 
inserted about 1*4 inches apart, and thin 
copper wiring strung criss-cross, allowing 
for 48 spaces to accomBiodate a roll in each 
space. The spaces were numbered, 1 to 6, 

7 to 12, and so on, and a card index used 
to record the contents of each roll. Now it 
is a simple matter to hunt through the in¬ 
dex for the subject desired and then to 
pick out the roll containing it. 

This system not only saves wear and tear 
on films, which produces those dreaded 
scratches, but saves time, temper, and 
travail. Any similar box may ho used, of 
course. 


Build a 
Photographic 
Library 


Practical Amateur Photography, by 

William S. Davis. Deals with the 
whole subject from the origin and 
growth of photography to the latest 
types and uses of laments. 264 pages, 
illustrated. $2.40 

The Fundamentals of Photography, 

by C. E. K. Mrrs. Not only tells how 
to lake and finish pictures but gives a 
solid foundation of the principles of 
photography $1.10. 

Portrait Lighting, by Frank R. Fra - 
prir. 'Fakes up tire rapid development 
in the last few years of artificial light¬ 
ing for indoor photography. $2,15. 

Modern Development, by F R Fra - 

prir. Describes all methods of develop¬ 
ment, stressing particularly modern 
factorial and thumo methods All foi- 
mulas arc gi\en $1.10. 

How To Make Enlargements, by F 

R Frapric Full directions on all phases 
of enlaiging, from constructing cameras 
to making, developing, and mounting 
the prints 60c. 

Infra-Red Photography, by .S’. O, 
Rawlings. A treatise on the use of pho¬ 
tographic plates and films sensitive to 
infra-red Exposuie and processing arc 
fully covered and many formulas are 
given for sensitizing. SI 65. 

Modern Photography With Modern 
Miniature Camera*, by William Alex¬ 
ander. Covers all branches of work that 
can he undertaken with miniature cam¬ 
eras. Includes accessories, finishing, en- 
laiging, and some of the troubles that 
arise in this work. $2.15. 

Camera Lenses, by Arthur 11’. Lock¬ 
ett. Explains simply and cleat ly, yet 
with scientific accuracy, all the, under¬ 
lying principles of lenses. 85c. 

Photographic Amusements, by Frank 
R. Frapric and Walter E. Woodbury . 
Deals with all the usual photographic 
tricks involving double exposure and 
v ko on, hut goes much further, giving the 
amateur many details of trick photog¬ 
raphy. Includes trick effects in home 
movies. 271 pages. $5.20. 

Prices Quoted Include Postage 

Write to Vs 

for Advice Regarding Books on 
Any Phase of Photography 
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HISTORIC 

President Grant's strolls "up die 
Avenue" to the old Willard are 
memorable . . . Leaders of today's 
affairs find themselves again the 
center of National events at the 
modern Willard—modern in ap¬ 
pointments—old in tradition. 
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before and never published since 1890, 
when they came into m> care. I bought 
them in 1918, when the company dissolved. 

“A four-hour fight (during the Ameri¬ 
can Civil War) gave tlie control of the 
sea to the North on March 9, 1862, without 
th<* loss of a single man. It took General 
Grant four yeurs to win on land. 

“The importance of the control of the 
sea was illustrated in the late war. If Ger¬ 
many had had u John Ericsson in 19IS, 
who had held back America and her war 
supplies, us well as the Monitor held buck 
England and France and their war sup¬ 
plier. in 1862, she would have won the war.” 

Thermometer Uses 
“Coils Within Coils” 

A NEW principle of thermometer con¬ 
struction which is said to remove many 
previous limitations to the accuracy and 
durabilil) of temperature indicating and 
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Enlarged view of one of the 
bi-metal thermometer coils 
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# A Quick Numerical Oslculs- 
lor and Trigonometric Func- 

Chart! Graphical Trlgonom- 

’■Wtqo time saving "trlangulur slide 
rule** for Students, Ifistruc- 
lorn. Engineers, Estimators, 
* Draftsmen, nnd others In¬ 
dispensable for: Solving Right and Oblique Trl- 
ungJos—Sides and Angles. Obtaining AH Functions 
of an Angle by a Single Wetting, Multiplication. 
Division, Proportions, Stress Hnd Force Diagrams, 
idenl Tor Review. Illustrated Instruction Rook 
Furnished. Celluloid Trlgonograph $1.50. Card¬ 
board Model 50c. Money Back Guarantee. Descrip¬ 
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IF YOU'RE SUFFERING FROM A A\TP 
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sympathy, because wo know from VJ v/ A. i JLi 

personal experience, how you feel 
-the intense ltrhlng, and all that But, listen—the 
mun wlvo developed REHTORO in tils laboratory was 
himittf suffering Intensely from that miserable para¬ 
site called ATHLETE'S FOOT. His own complete sue - 
cess was responsible for mnnv others since 
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Three bi-metal thermometer ele¬ 
ments to provide same deflection. 
Coils A and C, 0.32 inch diameter 

control devices has recently been developed 
in Europe and will soon be introduced into 
this country. Making use of bi-metal strip 
which deflects in proportion to temperature 
change, th? principle involves a unique 
method of winding tiie strip into a unit of 
concentric helical coils, so that the forces 
of deflection are additive, but the forcew 
tending to cause distortion and friction are 
mutually counterbalanced within the coils. 

Using a new form of coil, it is possible 
for the first time to construct rugged, all- 
metal thermometers with an accuracy equal 


INDIAN RELICS—DEN CURIOS 

Trehisiorii Stone Relics, Mod¬ 
ern Indian Read work and 
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graduated drawing attachment As¬ 
sembled with Tobin Bronze Bearing 
for accuracy. 

5716 Euclid Avenue 
Cleveland. Ohle 













S C 1 K N T I F I C AMERICAN 


JANUARY • 1936 


N kV 




But You May Have a Copy 
for only 25c 

With Your Subscription to 

Scientific American 





r FHE SCIENTIFIC AMERICAN ANNUALOG for 19.% is the 
A 11th volume of a series, each complete in itself, that gives a 
complete picture of the progress of science during the year. It 
covers in a comprehensive and interesting manner all of the 
important sciences, particularly as they apply to various indus¬ 
tries. The scope of the hook is such that it gives a world of worth¬ 
while information to the reader who is endeavoring to keep 
abreast of progress. Whether you read it for pleasure or profit, 
\ou will he well repaid. Thoroughly illustrated. 216 pages, hoard 
coy ers. 

The Annualog is not for sale. It can he obtained only with a 
subscription to Scientific American, either new or renewal, the 
nominal c harge of 25c additional being all you pay for this book 
which dollars cannot buy separatelv. 

ANNUALOG for 19.36 


Scientific American 

For One Year $4.25 

For Two Years $7.25 

Add for postage to Canudu, 50c extra for each year 
Add for postage to foreign countries, 11.00 extra per year 

Send Your Order to 

Scientific American 

24 West 40th Street New York City 


to or exceeding that of the ordinary spirit 
of mercury type, according to tests made in 
the laboratories of the German College of 
Science and Technology, Prague. Tiny 
thermal elements less than 14 of an inch 
in length, or large elements with sufficient 
torque to move a pointer six or more feet 
in length can be constructed with the same 
general form of coil. Deflection sufficient to 
| space out a narrow temperature range over 
j a 360-degree circular scale is said to be 
obtained without loss of accuracy. 

A coil consisting of concentric helices— 
in reality, “coils within coils” in which all 
the forces except that which causes 
angular deflection are mutally counter¬ 
balanced—was found to offer a mathe¬ 
matically balanced unit which was both 
rigid and compact. In most applications, 
the unit requires no supporting bearing at 
, the working end. Even when a bearing 
j is desirable, there is no tendency for a 
| shift in the axis of rotation, which ordinarily 
j leads to varying frictional resistance at this 
I point. 

j Perfected coil-winding machines are now 
being installed in America at the plant of 
j the Weston Electrical Instrument Corpora¬ 
tion. Studies to provide a background for 
using the principle in instruments specifi¬ 
cally designed to meet American require¬ 
ments are now being carried on by that 
organization. 


SUGAR WINDOWS 

SLAPSTICK comedies are few 
^ and far between these days but 
even so a movie villain is now and 
then tossed through a window. 
When you see this, don’t cringe for 
fear the glass will cut the actor for 
the property man has prepared this 
glass-like pane from sugar. 


Excess Vitamin D is 
Harmless 

T AKING large amounts of rickets- 
preventing vitamin D into the body 
causes no harm whatever, it is indicated 
in recent research by Dr. Harry Steen- 
bock, the Wisconsin University scientist 
whose research has led to irradiation of 
food products to increase their vitamin-D 
content. 

With irradiation of food products be¬ 
coming increasingly popular, there is a pos¬ 
sibility that many persons consume vitamin 
D in excess of their needs. Since this vita¬ 
min increases the power of the body to fix 
cafoium, it has been a matter of consider¬ 
able speculation whether this element may 
be fixed in injurious amounts, or whether 
the vitamin D may have other undesirable 
effects. 

Dr. SteenbOck conducted feeding trials 
with experimental animals over a 10-raonth 
period, allowing them to consume vitamin 
D in far greater amounts than human be¬ 
ings are ever likely to. While commercial 
irradiated milk usually contains about 50 
Sieenbock units of the vitamin per quart, 
the Wisconsin investigator used milks vary¬ 
ing in potency from this figure up to 5000 
units per quart. 

All the common methods of fortifying 
milk with additional vitamin D were em¬ 
ployed, Some of the milks were laboratory 
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irradiated, others were produced by cows 
fed Irradiated yeast, and still others were 
supplemented with irradiated ergosterol and 
cod-liver oil concentrate. 

The experimental animals were given no 
other food than vitamin I) milk to which 
small amounts of iron, copper, and man¬ 
ganese were added. They were given all 
they could drink during the 10-month 
period. 

All the animals grew well, were uniform 
in appearance, and showed no evidencr of 
abnormality whatever.- Science Service. 


Oilless Compressor 

A NEW air compressor requiring no lubri* | 
cation in the cylinder ban been devel¬ 
oped by the use of graphitic carbon sup- j 
porting rings and segmental pressure rings ! 
also made of carbon. Metallic friction in the ; 
cylinder is thus eliminated. 

This design insures against contamina- , 
tion of the air or gas by lubricants during ! 
compression. This construction is possible I 
because of the self-lubricating qualities of 
lhe carbon rings. The pressure rings are 
expanded by metallic inner rings so as to 
give the proper wall pressure. A. E. H. 


Modern Treatment for 
Burns 

W ARNING aguinst old-fashioned home 
remedies for burns, such as smearing 
the burn with butter, grease, ointment, oils, j 
or even that old stand-by, Carron oil, was 
issued by Dr. A. B. Bettman of the Uni¬ 
versity of Oregon Medical School at the 
recent meeting of the American College of | 
Surgeons. 

"At the present time,” he said, "physi¬ 
cians have learned that the best treatment j 
for a serious burn is to give the patient a 
narcotic, remove the burned tissue, and 
apply, first a 5 percent solution of tannic 
acid, and then, immediately, a 10 percent 
solution of silver nitrate. This forms, almost 
instantly, a black, leather-like, antiseptic, 
protective dressing. This is dried quickly 
and kept dry. No other dressing is applied.” 

After the aetual burns are dressed there | 
must be a comprehensive program of treat¬ 
ment for the patient. ! 

Aa to first-aid measures in cast of burns 
Dr. Bettman advised the following: “The 
best and safest procedure in extensive 
burns is to call a physician immediately, 
in the meantime keeping the patient warm, 
and, if no tannic acid solution is available, 
to make frequent applications of strong tea, 
freshly brewed with from eight to ten 
heaping teaspoonfuls of tea leaves to a 
pint of water. Non-greasy, tannic acid pastes , 
are also of value.” -Science Service. 


Self-Vulcanizing Rubber 

“QELF-VULC” it the name of a pair of 
O self-vulcanizing rubber compounds re¬ 
cently introduced. One of these compounds 
is a liquid and the other is a plastic mate¬ 
rial; both are used for producing rubber 
linings and coatings in equipment. Which¬ 
ever compound is used, it is first necessary 
to coat the surface with one coat of a prim¬ 
ing compound. The liquid rubber compound 
may then be applied to the surface in any 
feasible manner such as brushing, spraying, 
or dipping, after Jwhich it vulcanizes itself 
when exposed to the air. The plastic com- 
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Marvels of Modern 
Chemistry 

By Beverly L. Clarke , Ph.D. 

1V/Y0RE and more it becomes apparent 
ITA ev ^ n ( () t) u . nm,st casual observer 
that the science of chemistry lias a very 
definite effect on our everyday lives. In 
this hook the author has attempted to 
make a general survey of all phases of 
chemistry—a stupendous undertaking- 
‘and to explain them clearly and simply 
for those who may have forgotten all of 
the chemistry they ever learned. The 
result is a hook that is entirely under¬ 
standable. In u few places chemistry 
symbols are used where it is unavoidable 
hut certainly not to an extent which 
might deter the average reader. 374 
pages, illustrated, with a comprehensive 
bibliography and index.--$2.65 postpaid. 
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pound is applied over the priming by means 
of a spatula or other flat tool and similarly 
vulcanizes itself cold. 

These products are recommended by the 
manufacturers for protection of both inside 
and outside surfaces against abrasion, pene¬ 
tration of liquids or gases, and corrosion. - 

A. E. IF 


Honey 

H ONEY as a dressing for wounds was 
popular at one time in the Middle 
Ages. Still earlier, during the Homan Em¬ 
pire, it enjoyed a certain vogue; and Pliny 
refers in a certain passage to fish fat and 
honey as making a good ointment for 
wounds. It may well he that the fish fat lie 
refers to was cod-liver oil. 

Honey has been re discovered as a re¬ 
markably effective ointment. In a Red Cross 
hospital in Hamburg, Germany, tests have 
been carried out with honey during the 
past half year, and it has been found tlial 
even much soiled wounds quickly become 
cleaner under its influence. But though it 
cleans a wound, it dot's not seem to make 
it heal more quickly than before. As cod- 
liver oil promotes rapid healing, it lias been 
combined wtih honey in an ointment so as 
to achieve the double purpose of cleansing 
and healing. 

So in this respect we are hack again in 
the days of Pliny, after many a digression 
and much circumspection. 

How docs honey act ? Does it cause bene¬ 
ficial fermentation? And which of its many 
component parts is most potent: its sugar, 
mineral salts, plant acids, higher alcohols 
or some ferment? Doubtless the Germans, 
w r ith their methodical instincts, will isolate 
each of the component elements of honey, 
and will try each in turn on a number of 
cases of varicose ulcers, wounds, and so on. 
Pending conclusive findings from these 
future experiments, tests with whole honey 
will he continued.— Science Service. 


Roads of Salt 


C OMMON salt would seem to have little 
to recommend it as a material for 
road building, yet experimental highways 
in New York state survived the recent de¬ 
vastating floods in that area without ap¬ 
preciable effect. The roadways are spon¬ 
sored by the International Salt Company, 
and are constructed of clay and gravel 
treated with a compound made of ordinary 
mck salt, under a method discovered by 
Dr. Cloyd I). Looker, research director of 
tin* company, and developed in conjunction 
with Dr. H. Ries, professor of geology, 
Cornell University. 

About 100 miles of these salt highways 
have been laid down by the producers of 
rock salt, in various parts of the country, 
including New York, Miohigan, Vermont, 
Maryland, Indiana, Louisiana, Mississippi, 
Ohio, Kansas, and Pennsylvania. After 
several months’ use, and carrying heavy 
traffic, they have proved satisfactory. The 
rock salt, according to Dr. Looker, not only 
compacts the clay but also crystallizes in 
the road surface and retards evaporation 
of moisture, thereby keeping the top weath¬ 
er-layer moist and firm. 

Onee compacting and crystallization take 
place, the surface sheds water, providing 
practically a non-skid road. The mixture 
is intended for secondary roads and to pro¬ 


vide firm surfacing at small cost, as its cost 
per mile is about one third that of asphalt 
and one ninth that of the cement necessary 
for a concrete road.- A. E. IF 


The Dancing Pebble 

N OT infrequently, in oil-well shooting. 

a charge of nitroglycerin is placed 
4000 to 5000 feet underground. And when 
a “shot” is fired at such a depth, sometimes 
there is no evidence of sound or shock at 
the surface to indicate a blast. 

We are told that in some oil fields shoot¬ 
ers occasionally resort to a simple expedient 
to make sure the nitroglycerin has ex¬ 
ploded. After loading and making the neces¬ 
sary electrical connections, the shooter 
stretches over the casing head a thin sheet 
of paper, placing on top a small pebble. 

The observable effect of the blast is 
either to disrupt the paper membrane or 
to cause the pebble to jump. This simple 
device is said to serve its purpose quite 
effectively. 

Laundry Uses Aluminum 
Paint 

T HE modern lawndryman is all too fa¬ 
miliar with the tendency of moisture to 
collect on exposed surfaces, such ns walls, 
ceilings, and piping. Frequently the condi¬ 
tion is such that droplets of water form and 
fall on completed work, causing unsightly 
spots and necessitating recleaning. 

Although painting of laundries has been 
in favor for a long time, only recently has 
any correlation been noted between the 
type of paint employed anti this condensa¬ 
tion of moisture on the surface. One in¬ 
teresting observation has been thut drip¬ 
ping from aluminum painted surfaces is 
noticeably light. 

A theory advanced for the phenomenon 
is that aluminum paint dries to a finish that 
is very slightly rougher titan that of glos« 
paints, thereby preventing the water from 
running together to form large drops. Thus, 
though the moisture may still he present, 
it clings to the surface and evaporates. 


CURRENT BULLETIN 
BRIEFS 


Weston Smoke Alarm is a four-page cir¬ 
cular describing the application of a 
photo-electric cell and alarm device to 
sm<fke slacks, to warn when smoke condi¬ 
tions in the stack become excessive. Write 
for Bulletin 136A to Scientific American , 
24 West 40th Street , New York City.—3- 
cent stamp. 


We Drivers is a series of brief discussions 
on driving, dedicated to the safety, com¬ 
fort, and pleasure of the motoring public. 
Facts about motor car safety are told in 
simple, non-tcchnical language and are il¬ 
lustrated with striking drawings. Write for 
Bulletin 136B to Scientific American , 24 
West 40th Street , New York City. — A-cent 
stamp. 


You’ll Sinc at Your Work! is the title 
of a beautifully illustrated pamphlet 
describings the latest developments in all- 
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electric kitchens. Interesting comparisons 
are made between old and new style kitch¬ 
ens, particularly as to the layout of equip¬ 
ment, Write for Bulletin J36C to Scientific 
American , 24 West 40th Street , New York 
City. — 3-cent stamp. 


Melanesians and Australians and the 
Peopling of America, by Ales Hrdlicku, 
is a survey of theories that America waR 
peopled from Polynesia, Melanesia, and 
Australia, in addition to Asia. Except for 
the Asiatic source the author concludes 
that these theories are not probable. Smith¬ 
sonian Institution , Washington , D. C.- 
25 cents. 


Air Conditioning is an illustrated pamphlet 
devoted solely to air conditioning equip¬ 
ment for use in the home. It describes both 
single units for use in any room, and com¬ 
plete systems for permanent installation. 
U rite for Bulletin 13(d) to Scientific Amer¬ 
ican , 24 West 40th Street , New York City 
i-< ent stamp. 


9-incii Lai hi: Booklet, while a catalog 
describing u new type of workshop pre¬ 
cision lathe, contains much information re¬ 
garding the operations that may be accom¬ 
plished in the home workshop. The 
descriptions of various lulhes are also well 
worth reading. Write for Bulletin l3hE to 
Scientific American , 24 West 40th Streep 
Yew York Gity.--3-t ent stamp. 


Ki dedal Power Commission, Interim Re¬ 
port, Power Series No. 1, is the first 
<>f a series of reports on power sources 
and power requirements of the Cnited 
States, as found by the National Power 
Survey. Of interest to e\eryone concerned 
with any phase of the power industry. 
Superintendent of Documents , ('. S. Gov- 
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ernment Printing Office , Washington , D. C. 
—75 cents (coin). 


Soybean Utilization. A 27-page pamphlet 
on the use* of soybean products. Write 
for Farmeds Bulletin 1617 , Superintendent 
of Documents , Government Printing Of¬ 
fice, Washington, D. C.—5 cents (coin). 


Recent Views abom Soya Flour. A 
small pamphlet containing information 
on soya flour processing, also a bibliography 
on soy beans. A. A. Horvath, Agricultural 
Experiment Station , University of Dela¬ 
ware , Newark , Delaware.- 3-cent stamp. 


Ir lhos m Own a Fireproof Home 
describes for the layman the construc¬ 
tion of concrete homes, from cellar to roof. 
It gives the reader sufficient pertinent in- 
lormation on which he may form his own 
opinions. Write for Bulletin 136F to 
Scientific American , 24 West 40th Street , 
New York City. — 3-cent stamp. 


A Yearbook of Uaii.ro\d Information, 
1935 Edition, is a compendium of illus¬ 
trated statistics covering all phases of rail¬ 
road operation such as track mileage, cars 
in use, revenue-tons, mail revenues, and so 
on. The ( ommittee on Public Relations of 
the Eastern Railroads , 143 Liberty Street , 
Vcic York City.- Gratis. 


Concrete Ashlar Walls describes a t>pe 
of wall which is coming into increas¬ 
ingly wide use for homes as well as public 
building*. Beautifully illustrated with num¬ 
erous photographs showing the various 
effects that may lx* obtained. Write for 
Bulletin 13bG to Scientifit American , 24 
II cst 40th Street , New York (aty. 3-cent 
stamp. 


DIESELS FOR BATTLESHIPS? 

I Continued from page 20) 


any nuval vessel, where full power is 
required for short periods at infrequent 
intervals. 

At 21 knots, which is materially greater 
than the present maximum fleet speed, the 
power required in the proposed installation 
would he 1150 brake horsepower per en¬ 
gine, and this could he developed with a 
piston speed of 1600 feet per minute and 
a brake-mean-effective pressure of about 
100 pounds per square inch. 

The engine proposed should he built on 
a weight of 2.0 pounds per square inch of 
cylinder volume, without the use of light 
weight materials of an expensive character. 
This would result in a weight per brake 
horsepower of 15 pounds; and there should 
he no difficulty whatever in keeping the 
total weight within the limit available 
which Sir George Thurston has given as 87 
pounds per shaft-horsepower. 

All doubt, however, as to the possibility 
of installing Diesel-electric machinery has 
been removed by the abrogation of the 
Washington Treaty, since it is now pos¬ 
sible to consider the total fuel weight as a 
part of the design schedule. With a fuel 
weight at least four times the allotted 
weight of the propulsive machinery, a neg¬ 


ligible decrease in the cruising radius 
would provide a very material increase in 
the weight available for the machinery. 

It is not possible, at this linn*, to say what 
form of drive and what type of engine will 
he used when the final solution has been 
reached, and it is probable that the latter 
has not yet been designed. It is possible, 
however, to realize the great advantages of 
the Diesel drive by using a type of engine 
which is being purchased by railroad execu¬ 
tives—whose reputation for sound con¬ 
servatism is fully equal to that of naval 
officers—for use in a service in which the 
conditions arc much more exacting than 
those in naval vessels. 

Owing to the fact that the economy of 
the Diesel engine holds up much better, at 
reduced powers, than any form of steam 
plant, and 1o the fact that a materially 
greater maximum fuel supply can be car¬ 
ried, the cruising Tadius will he increased 
to more than three times that possible with 
steam. This great advantage—which will 
free a fleet from dependence on tankers and 
fuel bases in any probable campaign—will 
become available when, and only when, 
naval operating staffs recognize the possi¬ 
bilities of this form of drive and demand it. 
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BOOKS SELECTED BY THE EDITORS 

THE BACKGROUNDS AND FOUN- ward decimal (10 bane) notation in 


DATIONS OF MODERN SCIENCE 
By Richard E. Lee , A.M ., M.ScSc.I). 

OST modern universities nowadays 
wisely require all freshman stu¬ 
dents, before taking more specialized 
work, to attend what is called an 
“orientation” course in the general sci¬ 
ences. Such courses sweep the whole 
scientific horizon, covering astronomy, 
physics, chemistry, psychology, and the 
biologies, in a broad way, the purpose 
being not so much to teach mere facts 
as to provoke thought and understand 
ing of the world in which we live. Marfy 
an adult long out of school would enjoy 
taking such a course, because of its 
broadening aspects. This can virtually 
he done now by reading the fascinating 
books of collateral reading assignments 
used in connection with these college 
courses, and this is such a book. It was 
written by the professor of chemistry 
and director of the freshman course in 
science at Allegheny University. Its 
price postpaid is $4.20. 

A general reader edition of practical¬ 
ly the same book, with the classroom 
exercises omitted and the text some¬ 
what condensed, is also available under 
the title of “Man—The Universe Build¬ 
er.” This latter book is $3.20 postpaid. 
—A. G. I. 

BLACKFEET INDIANS 

RIMARILY a book of full-color char¬ 
acter portraits of individuals of the 
Blackfeet Indians, it also contains “Out 
of the North,” a brief, swiftly moving 
historical account of them, the first au¬ 
thentic one ever written. The portraits — 
49 paintings, reproduced faithfully 7 by 
10 inches and larger—were done by 
Winold Reiss, foremost painter of Amer¬ 
ican Indians; the text is by Frank Bird 
Linderman. The volume is something 
new among books, is as native to Amer¬ 
ica as the Rockies, and as colorful as an 
Indian sun dance. Measuring 10 by 12 
inches and having a total of 72 pages, 
it is printed on heavy offset paper.--- 
$3.65 postpaid.— F. D. M. 

NEW NUMBERS 
By F. Emerson And reus 

HIS book explains the duodecimal 
system of notation more clearly and 
readably than any exposition this re¬ 
viewer has seen, and readers who have 
a turn of ijxind for the curious in simple 
mathematics should find it pleasant 
reading. Today we have a duodecimal 
(12 base) set of units—hours, degrees, 
inches, and so on—and we use an awk- 


calculating with these units. We are now 
seeking, it is true, to change our units 
to metric units to make them fit our 
decimal notation. But because of their 
better divisibility, the units we already 
have are superior to metric units, and 
therefore it is our notation, not our units, 
which calls for change. No one in this 
reviewer’s memory who thought long 
enough — three to 17 minutes—to grasp 
the central idea of the duodecimal sys¬ 
tem ever failed to concede its superiori¬ 
ty. The matter of making the actual 
change is, of course, a separate question 
which does not detract from the interest 
in the subject. This book clearly ex¬ 
plains the system and its urcs. Persons 
having set, crystallized, conventional, or 
frozen types of minds are advised not 
to get it they won’t like it. Many of 
those who still have limber minds doubt¬ 
lessly will.—$2.15 postpaid.— 4. G. 1. 


OVERCOMING SLEEPLESSNESS 
By Charles U'escheke , Ph. G. 

HIS little hook is for people who 
can’t sleep, and is full of practical 
advice on how to fall asleep. It is so 
full of good advice about going to sleep 
that it kept this reviewer wide awake 
during the hour it took to read it. It 
describes many practical soporific ex¬ 
pedients.—$1.10 postpaid.— A, G. /. 


PHOTOGRAPHIC ENLARGING 
By Franklin J. Jordan 

N a non-technical manner and as 
though he were talking face to face 
with the reader, the author of this book 
puts forth the fundamental principles of 
enlarging and of the various operations 
in connection with it. He offers many 
hints that will enable the worker to turn 
out better enlargements, and illustrates 
soffce of the hints with line drawings. 
The hook is replete with samples of ex¬ 
cellent photography, many of them from 
the camera of the author, and contains 
a Formulary -and Helpful Hints Appen¬ 
dix that is valuable. 7 Vi x 10 inches, 
beautifully printed on coated stock.— 
$3.70 postpaid.— A . P. P. 

MODERN RADIO SERVICING 
By Alfred A . Ghirardi 

N 1274 pages plus a comprehensive 
index has been packed all of the in¬ 
formation that the radio service man 
needs in order to investigate intelligent- 
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ly the trouble in radio receivers and 
also to advise correctly regarding the 
installation and proper usage of new re¬ 
ceivers. The book is thoroughly up-to- 
date in every respect and covers the very 
latest information on such things as 
noise reducing antennas, metal tubes, 
interference prevention, and so on. The 
text is prepared so that a minimum of 
study is necessary in order to delve into 
the meat of any particular subject, and 
numerous drawings and photographs 
aid to a clear understanding.—$4.25 
postpaid.— A. P. P. 

RADIO FIELD SERVICE DATA 

By Alfred A. Ghirardi and Bertram M. 
Freed 

T HIS is a supplement and answer 
book to Modern Radio Servicing re¬ 
viewed above. It also gives in compact 
form useful data, tables, and formulas 
that the radio service man needs from 
time to time.—$1.65 postpaid.— A. P. P. 

ANECDOTAL HISTORY OF THE 
SCIENCE OF SOUND 

B\ Dayton C. Millet . Prof. Physics, 
(,ase School of Applied Science 

HIS is a 100-page, illustrated historv 
of acoustics up to the present cen¬ 
tury. with main emphasis on the people 
who have advanced the science, and 
much less on technical matters. The 
author is one of relatively few physicists 
who in this age of atomic physics have 
specialized in sound, a part of the old 
physics. He has known the ablest sound 
specialists of three generations, is 
himself a musician and one of these 
ablest specialists, and his story makes 
good reading. His hook throws bright 
light into a corner of physics which 
historians of science have neglected. 
$2.65 postpaid.— A. G. I. 

YUTOPOWER 
By S. IT. Duncan 

HIS little paper bound book gives 
direct and specific information on 
the conversion of certain types of auto¬ 
mobile generators to 110 volt A. C. 
generators. It also includes valuable in 
formation on the testing of armatures. 
This is not a text book in any sense of 
the word but a direct and instructive 
‘how to do it” book.—$1.00 postpaid. 
—A. P . P. 

THE PHILOSOPHY AND THE CON¬ 
CEPTS OF MODERN SCIENCE 

By Oliver L. Reuser, Associate Professor 
Philosophy , University Pittsburgh 

E DDINGTON, Jeans, and others 
having aroused popular interest in 
the philosophy of science, the world is 
being treated to a number of books 
which go beyond science itself (oft, 
perhaps, too far beyond and right out 


into the empyrean) and this is one of 
the latest of them. Since scientists are 
held to have too amateurish a point of 
view in dealing with philosophy, it re¬ 
mains to be seen whether philosophers 
are competent to deal with science, and 
thus reach the desired knowledge of the 
ultimate. This book by a philosopher 
discusses some of the philosophical 
problems brought up in the philosophy 
of science.—$3.65 postpaid. A. G. I. 

SKY HIGH: THE STORY OF 
AVIATION 

By Eric 11 od gins and F. Alexander 
Vfagoun 

HERE arc available many historical 
surveys of aviation, hut all too many 
of them dismiss the truly historical with 
a chapter or two and then plunge into 
the developments of the last 15 years. 
In the present book, which is a revised 
edition brought up to date, fully hall 
of the running story is devoted to the 
days prior to 1910. The text is rich in 
historical information and thoroughly 
illustrated with interesting old prints. 
The more modern part of the hook is 
equally well written and deals briefly 
with record flights and commercial fly 
mg. $2,95 postpaid. 1. I*. P . 

THE RANGE OF HUMAN 
CAPACITIES 

By David W echsler, Ph.lGhief P. s\- 
choiogist, Bellevue Hospital 

F who have only mediocre abilities 
often wonder whether others who 
have outstanding abilities or even gen¬ 
ius are persons like ourselves hut simply 
better endowed, or are really another 
psychological species (the “divine 
spark” theory ). The author's very scien 
tific study points toward the former: a j 
very slight superiority confers a dis- j 
proportionate advantage, and it appears j 
that the capable are not actually or : 
quantitatively very far ahead of the rest | 
of us who are not morons. If you have I 
wondered what it is like to he an 
Finstein, this semi-technical hook will ! 
tell you.—$2.65 postpaid.—/L G. I. 

A GUIDE TO SEXING CHICKS 

By Charles S. Gibbs, Prof. Vet., Mass. 
State College 

HIS very practical little book reveals 
the oriental method of deciding, 
shortly after hatching, whether chickens 
are going to be nice productive hens or 
merely noisy roosters, which the author 
learned first from Chinese farmers.— 
$1.35 postpaid.— A. G. F 
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THE NEW | 

IMMORALITIES j 

Clearing the Way For A New Ethics 

“What are the New Immorali¬ 
ties? If the Fundamentalists and 
worshippers of old saws ever 
catch Porter Sargent out alone i 
on a dark night, heaven help him. 
With humor, a devil-may-carc 
spirit and much penetrating: wis¬ 
dom he certainly challenges the 
Old Deal in Ethics. He says: 
Drug Yourself, Yield to Every 
Temptation, Steal What You 
Should, It is More Blessed to Re¬ 
ceive Than to Give, Nothing Fails 
Like Success, Don’t be an All 
Round Man, Don’t Finish, Don’t 
Be a Sport, Don’t Be Fearless, 
Don’t work for Money (that’s 
true heresy), Get Rid of Your 
Principles, Beware of Duty. 
That’s only part of it. Send for 
his book. Ir a book like this 
shocks you, you need shocking. 

It will do you good. You’ll feel 
cleaner afterwards.” Thomas 
Drkikr, Editor of the Vagabond 

“Your remarkable book chal¬ 
lenges my thought and warms my 
heart. Your way of writing illus¬ 
trates perfectly that unusual 
phrase, ’stabbing people awake’.” 
George W. Coleman, President 
Ford Hall Forum. 

192 pages, gold stamped, $2. 

Circulars and Table of Contents 
on request 

PORTER SARGENT 

11 Beacon St., Boston 
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just what listings you re¬ 
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of a list is dependent upon 
length. Address: 


ii 







Manufacturers Listing Service 
SCIENTIFIC AMERICAN 
24 W. 40th Su N. Y. C. 








56 


SCIENTIFIC AMERICAN 


JANUARY * 1936 


Are You — 

- n potting your spare time to 

good advantage? 

N one of the many who are 
seeking a new field to en¬ 
ter? 

- ^ seeking a means to save 

money wherever possible? 

If you are, here is 
a practical solution 
to your problem. 

HOPKINS’ 

CYCLOPEDIA 

OF 

FORMULAS 

Is the foundation for the 
beginning of a fascinating 
hobby; the groundwork on 
which to build a practical 
knowledge of useful chemi¬ 
cal facts. 

Is the foundation for 
hundreds of suggestions for 
those who are seeking sala¬ 
ble articles which can be 
manufactured at home 
profitably on a small scale. 

TF you want to save money 
Y on wines and liquors; 
your dyes, inks, polishes, 
soaps, paints and varnish¬ 
es, adhesives, antiseptics, 
bleaches, cosmetics, etc. 

You can profitably make 
them from the 15000 form¬ 
ulas contained in the 1077 
pages of 

HOPKINS’ 

Cyclopedia of Formulas 
$5.50 postpaid (domestic) 
For sale by 
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50 Years Ago in ... 




CASTINGS—“The presence of occluded oxygen and of oxides in 
metals has long been recognized as the cause of deterioration or 
quality which appears as flaws in casting or in reduced strains. 

The removal of oxides is generally accomplished by adding more 
readily oxidized substances, like manganese in steel, phosphorus 
in copper and bronze, and magnesium in nickel/* 

TRAIN TELEGRAPHY—“The Edison railroad telegraphy ap£a«c~ 
ratus on board the train is all attached to a compact operator’s 
desk, occupying no more room than 
an ordinary car seat. The apparatus 
consists of an ordinary Morse key, 
phonetic receivers, an electro-mag¬ 
net, a vibrating reed, an induction 
coil, and a battery. The car roofs 
are covered with tin and connected j 
electrically by copper wire. As the j 
induction takes place between tele¬ 
graph wires and the tin roof, it is j 
desirable to have as large a metallic ] 
surface as possible. The Morse al¬ 
phabet of dash and dot is employed, and consequently any operator 
can work the system. When the key is pressed down to form a 
letter, the short circuit is closed and the current passes through 
the primary coil. But the vibrating reed breaks the current each 
second into five hundred waves, and these electrical waves induce 
corresponding ones in the secondary coil. The function of this in¬ 
duction coil is to transform the intermittent current into one of 
high electrical tension.’’ 

DEPRESSION ~“On all hands the cause of the recent stagnation 
in trade is assigned, by business men. to overproduction. ... It 
has been pertinently remarked that ‘putting aside the wealthy 
classes, there never was a time in which more people could wear 
silk and broadcloth, have vacations, take journeys, eat ice cream, 
provide pianos and organs for their families, go to the races, the 
theater, and the polo ground, than at the present time.’” 

WATER—“The Holly Manufacturing Company, of Lorkport(N. Y„ 
have just completed the water works at Fond du Lae, Wis. The 
engines are two compound Gaskill engines, of 3,000,000 gal- - 
Ions each per 24 hours, and pump through 14 miles of pipe to 
140 hydrants, etc.” 

CANALS—“An examination of the relative merits of rang] and 
railway transportation, as illustrated in the case of the Erie, shows 
that in addition to its want of 
speed and the inconvenience 

arising from th.- wmier’a dead- AND NOW FOR THE FUTURE 

Jock, the canal, all things con¬ 
sidered, is the more expensive ((Vitamins: Facts and F* 

carrier.’ nortant Factors in Hum 


GAS—“It has only been within 
the past few years that natural 
gas has been utilized to any ex¬ 
tent in either Pennsylvania or 
New' York.” 

OTTO GAS ENGINE- “The im¬ 
portant case of Otto vs. Steel, 
which had been fought for six¬ 
teen days before Mr. Justice 
Pearson, in the chancery division 
of the High Court of Justice, Lon- 


((Vitamins: Facts and Fancies About These Im¬ 
portant Factors in Human Diet, by T. Swann 
Harding. 

((The Attack by Modem Science on the Motor- 
Car Accident Problem, by John Henshaw Crider. 

((Hypnosis: The Present Status of this Interest¬ 
ing Phase of Psychology, by Professor G. H. Esta- 
brooks. 

((The Nation’s Dependence on Imports of Essen¬ 
tial Raw Materials, by Philip H. Smith. 

((How Engineers are Combating Beach Erosion 
on Our Sea Coast, by R. G. Skerrett. 


I T is frequently the case that present-day advances in science and 
industry can be more fully appreciated when there is available 
some knowledge of what has gone before. The accompanying ex¬ 
cerpts from Scientific American for February 1886 were selected 
from our files for their inherent interest and significance . If you 
would like to see this page continued as a regular feature of 
Scientific American, wont you write us a note to that effect? 

ORSON D. MLNN, Editor and Publisher 


don, England, cnrled on December 19, with judgment for the 
plaintiff. The point at issue was the validity of Dr. Otto’s patent 
of 1876. which was strongly contended for already in Otto vs. 
Linford some years ago, and then decided in favor of the well- 
known inventor.” 

SHELLS—“\ now] departure in the line of gunnery is a shell or 
projectile, the principle of which is to fill the two compartments of 
the shell with chemicals which, in themselves, are harmless and non- 
explosive, and to manufacture an explosive compound—nitro¬ 
glycerine by combining these ingredients during the flight of 
the projectile.” 

FI EL- “The bouse of the near future, the Boston Journal of Com¬ 
merce thinks, will have no fireplare, steam pipes, chimneys, or flues. 
Wood, coal, oil, and other forms of fuel are about to disappear 
altogether in places having factories. Gas has become so cheap 
that already it is supplanting fuels.” 

FARM TRACTOR- “The novel locomotive herewith illustrated 
carries and lays its own track, which consists of an endless chain 

passing around two sprocket 
wheels, one at each end of the 
locomotive, feet for resting upon 
the ground, and jointed side rail 
sections forming the track. The 
rear sprocket wheel is driven by 
a suitably arranged steam engine. 
One man can manage the loco¬ 
motive and a gang of ten plows.” 

ELECTRICAL PATENTS—“Prior to the vear 1881, electrical ap¬ 
paratus was only a Patent Office sub-department under the gen¬ 
eral classification of philosophical instruments. In that year, it was 
made into a separate class. Since then, the number of inventions 
has multiplied so rapidly that during the past year the electrical 
department w r as given nine classes in place of one. The greatest 

epoch in the history of the art 
was in 1876. Before that time. 
THE FUTURE there had been hut 1973 patents 

... for electrical inventions. Since 
mcies About These Im- then . . . 8000 new patents.” 


GO?—“Carbonic acid gas wag pro¬ 
posed years ago for use as a fire 
extinguisher, but though it pos¬ 
sesses many of the best qualities 
for such a purpose, it has never 
come into general use. It is readi¬ 
ly procured, and cheap. It is 
heavier than air, and can there¬ 
fore be poured over a fire very 
much as one would pour water. 
Even when diluted with three vol¬ 
umes of air it will still extinguish 
fire.” 
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SHE'S A PARTNER IN A 
GREAT AMERICAN RUSINESS 



She is one of 850,000 owners of Bell System 
securities. They are typical Americans—some 
young, some middle age, some old. They live 
in every part of the nation. 

One may be a housewife in Pennsylvania. 
Another a physician in Oregon—a clerk in 
Illinois an engineer in Texas—a merchant in 
Massachusetts—a miner in Nevada—a stc- 
nographer in Missouri — a teacher in Califor¬ 
nia—or a telephone employee in Michigan. 

For the most part, Bell System stockholders 
arc men and women who have put aside small 
sums for saving. More than half of them have 
held their shares for five years or longer. More 


than 650,000 of these 850,000 security holders 
own stock in the American Telephone and 
Telegraph Company—the parent company of 
the Bell System. More than 12.5,000 own five 
shares or less. Over fifty per cent are women. 
No one owns as much as one per cent of the 
stock of A. T. & T. In a very real sense, the 
Bell System is a democracy in business — 
owned by the people it serves. 

Over 270,(100 men and women work for the 
Bell System. One person out of every 150 in this 
country ouns A. T. & T. securities or stock and 
bonds of associated companies in the Bell System. 

BELL TELEPHONE SYSTEM 









Dangerous concentration* of carbon monoxide may frequendy be the cause of accident* such a* thi» one 
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Unexplained Accidents.. • Asleep at the Wheel . . . 
Carbon Monoxide (CO) Responsible . . . How to 
Avoid Dangerous Concentrations ol the (»as 

By LAWRENCE A. CLOU SING 

School of Engineering, Northwestern University 


QNE of the 
^ " motor-car 
not received i 
in the past i 
carbon mono: 
and in the clc 
Particularly v 
ace in winter i 
dow* are ofl 


W HEN, each year, there are 500,000 
unexplained highway accidents, 
and when the prevalence of acci¬ 
dents from sleeping at the wheel is on 
the increase, something must be wrong. 
Liquor and high speed cannot be totally 
to blame. There must be other causes. 
There are! One cause, insidious in ef¬ 
fect and heretofore unsuspected, has re¬ 
cently been brought to light as a result 
of a thorough investigation of the auto¬ 
mobiles now operating on our highways- 
It is carbon monoxide—CO. Not that 
carbon monoxide actually kills people 
by asphyxiation while they are driving; 
it is rather the drug effect of this gas 
—producing sleepiness and inalertness 
—which is the great danger to drivers. 
Unbelievably small concentrations in 
the car’s interior, breathed for an hour 
or two, can produce sleepiness, head¬ 
ache, and impaired judgment, yet the 


driver will not be fully aware of his 
condition. 

It is alarming to note, therefore, that 
one car in 20, including trucks, con¬ 
tains dangerous quantities of carbon 
monoxide in the driver’s compartment. 
Winter, with its closed window driving, 
makes it all the more important that 
drivers have a thorough understanding 
of the carbon monoxide danger. 

N OT long ago, for example, a truck 
driver was found dead at the wheel 
in his truck parked along a road. A 
report on the case stated: “While dead 
men tell no tales, a half-empty box of 
headache tablets, and footprints in the 
snow around the car, bore mute evi¬ 
dence that the driver had suffered head¬ 
aches before the tragedy. Apparently 
the driver, realizing he was ‘groggy,’ 
had pulled off the pavement for the pur- 


/"|NE of the definite cause* of 
^ motor-car accident* that ha* 
not received *ufficient attention 
in the pa*t is the pre*ence of 
carbon monoxide in closed car* 
and in the closed cabs of truck*. 
Particularly viciou* is thi* men¬ 
ace in winter time when the win¬ 
dows are often tightly closed. 
The accompanying article deal* 
specifically with the result* of an 
investigation of the carbon mon¬ 
oxide content in car* as found 
in a survey of motor vehicles 
picked at random on public high¬ 
way*. From these finding* it is 
possible to draw a complete pic¬ 
ture of the situation and to re¬ 
commend remedies for it. Every 
motor-car driver will be protect¬ 
ing hi* own life and property, 
as well as those of others, if he 
will read carefully and be guid¬ 
ed accordingly .—The Editor 


pose of taking a nap. He was found 
several hours later seated at the wheel 
with the engine still running. Later, 
when a carbon monoxide detector was 
placed within the cab and the engine 
started", the detector showed a concen¬ 
tration of carbon monoxide which would 
cause the death of any normal person 
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CO concentrations. See the text 

after only a brief exposure. It was not 
feasible to test the car on the highway, 
but there is little doubt that the concen¬ 
tration then would have been sufficient 
to result in drowsiness, if not complete 
collapse.” 

An examination of the exhaust sys¬ 
tem of the death truck disclosed the 
fact that the seam of the muffler con¬ 
tained a rip which permitted exhaust 
gases to be blown inwardly against the 
floor boards. Openings around the floor 
boards then permitted the deadly gas 
to filter into the car. There were also 
leaks in the flange connecting the ex¬ 
haust manifold and exhaust pipe. Fur¬ 
thermore, the carbureter of the engine 
was in such poor adjustment that five 
to ten times the ordinary percentage 
of carbon monoxide existed in the ex¬ 
haust gases. 

T HE effect of carbon monoxide on 
human beings depends on the con¬ 
centration of the gas and the length of 
time breathed. Chemically it reacts 
with the hemoglobin of human blood 
in nearly the same way that oxygen re¬ 
acts. Normally the blood absorbs oxy¬ 
gen from the lungs and carries it to the 
various parts of the body in a con¬ 
stantly circulating process. If, however, 
carbon monoxide is in the atmosphere, 
the hemoglobin combines with it instead 
of with oxygen. In fact, the affinity of 
hemoglobin for the deadly gas is about 
300 times as great as it is for life-sus¬ 
taining oxygen. Therefore, in an atmos¬ 
phere in which there is one part of 
carbon monoxide to 300 parts of oxygen 
—or 1500 parts of air, since only 20 
percent of the air is oxygen—or, re¬ 
stating: seven parts carbon monoxide 
to 10,000 parts air - 50 percent of the 
blood would in time become saturated 
with carbon monoxide. This is sufficient 
in most cases to cause death. Hemo¬ 
globin which has combined with carbon 
monoxide is no longer capable of carry¬ 
ing oxygen. Since the number of oxygen- 
carriers is now reduced, the body suffers 
because of lack of oxygen and for no 


other reason. Thus, in time, 
a form of suffocation takes 
place, even though the vic¬ 
tim may breathe. 

The exact degree in 
which this reaction takes 
place is illustrated in the 
curves shown at the left, 
where percentage of carbon 
monoxide saturation of the 
blood is plotted against time 
of exposure, and the atten¬ 
dant physical effect is indi¬ 
cated at various blood sat¬ 
urations. When from 25 to 
35 percent of the blood is 
carrying carbon monoxide, 
the person may suffer head¬ 
ache, dizziness, or nausea 
as a result of oxygen de¬ 
ficiency. A person In such a state can 
not make the necessary instantaneous 
decisions requited in driving a car; his 
mental processes are too sluggish. 

For example, a truck driver, after 
being on the highway for several hours, 
drove at moderate speed into the rear 
of a parked truck, and was killed. Ex¬ 
amination of the dead driver's blood 
very readily showed a carbon monoxide 
content which would seem to account for 
his poor driving judgment and lack of 
alertness, although the damage to the 
truck prevented examination of it for 
the sources of carbon monoxide con¬ 
tent in the driver's compartment. 


i 


S T another case, a driver in a pleas¬ 
ure car, after several hours at the 
wheel, drove into a street car safety 
loading zone. He struck and killed one 
person, while two others escaped injury 
by jumping clear. He acted drunk. 
Police took him in hand and charged 
him with driving while intoxicated. 
However, the police physician discov¬ 
ered no alcohol in the man's blood but, 
instead, discovered the presence of 
carbon monoxide. 

It is seen from the chart that it is less 
harmful to breathe a relatively high con¬ 
centration for a very short time, than it 
is to breathe a small concentration for a 
long time. As low a quantity as two 
parts in 10,000 is sufficient to cause 
headache, dizziness, and impaired 
judgment, if breathed for three to four 
hours, while four parts in 10,000 may 
even produce collapse, and may be 
fatal. These are the effects upon an 
average person. A person small in 
stature, or a child, is more readily 
affected. 

In the investigation which was pre¬ 
viously mentioned and which was car¬ 
ried out by the Cities Service Oil Com¬ 
pany in co-operation with the highway 
officials of seven eastern states, 200 cars 
were stopped at random along the pub¬ 
lic highways, and were thoroughly in¬ 
vestigated for carbon monoxide content, 
exhaust leaks, and reactions of passen¬ 


gers to long drives. These tests revealed 
that one car in 20 contained a danger¬ 
ous concentration of carbon monoxide, 
and about one out> of two cars contained 
traces of the gas, indicating, thereby, a 
potential danger. 

Carbon monoxide may get into the 
closed interior of cars in many ways. 
It has been found that exhaust gases 
may come in through an open rear win¬ 
dow. In any car not streamlined, the 
vortices behind the car—air current 
whirlpools—may catch the exhaust 
gases and fling some of them back into 
the car through a rear window. In cars 
such as station wagons, having only a 
curtain in the rear, carbon monoxide 
from this source may be bad. 

I T is possible to pick up quantities of 
this dangerous gas from a car ahead 
in traffic. Some cars have ventilators or 
heaters which draw air from the front 
end of the car. With such an installa¬ 
tion, the pick up of exhaust gases from 
a ear ahead is accentuated. Large quan¬ 
tities of the gases are given off by buses 
or trucks on heavy pulls or at high 
speed. There is on record an actual case 
of a car having a front ventilator in¬ 
stallation which, although in perfect 
condition itself, drew in enough carbon 
monoxide, while stalled in traffic be¬ 
hind a heavy vehicle, to affect the alert¬ 
ness of the individuals in the car and 
cause several headaches. The concen¬ 
tration was high enough to have caused 
collapse and fatality in two hours. Al¬ 
though this was an extreme case, it no 



Exhaust gasket ieaka should always 
be repaired immediately for safety 


douii happens frequently, and may be 
the cause of many highway accidents. 

In the case where the heating of the 
car is accomplished by hot air taken 
over the exhaust manifold, the carbon 
monoxide content of a car is invariably 
high. In many such cars tested, it was 
found that they were lethal chambers, 
as much so as those used by the state of 
Colorado to impose the death penalty 
on convicts. Any gas leaking through 
the exhaust gaskets is forced into the 
car. Asphyxiation of many motorists has 
been traced to this cause. 

In one case, two people were as¬ 
phyxiated while the car was parked. A 
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gas analysis of the atmosphere of the 
car showed that within five minutes af¬ 
ter the engine was started a lethal at¬ 
mosphere existed. The car had an ex¬ 
haust manifold heater, yet it was dis¬ 
closed on examination that the leak of 
exhaust gases from the exhaust muni¬ 
fold into this heater was not sufficient 
even to cause an audible sound. Even 
the air in the car, though of fatal con¬ 
centration, contained no warning odors. 
The windshield of the car bore a sticker 
certifying that the car had satisfac¬ 
torily passed the state examination for 
safety devices only a few weeks before 
the tragedy. Such is the insidious nature 
of carbon monoxide. 

T HE crankcase breather may be an¬ 
other source of carbon monoxide. 
This vent of the crankcase is sometime* 
under the hood. In such cases the gases 
which blow by the piston rings in an 
engine during the combustion stroke are 
released under the engine hood. Thence 
they may work into the interior of tin* 
car, where, added to gases from other 
sources, they may cause trouble. It takes 
hut a “glassful” of carbon monoxide in 
the ordinary car to give it a dangerous 
concentration of the “poisonous" gas. 
This much is contained in a “hatful" o! 
exhaust gases. 

Last year carbon monoxide killed 500 
to 700 persons who operated their auto¬ 
mobile engines in garages with closed 
doors either intentionally or uninten¬ 
tionally. A small car can render tin* at¬ 
mosphere of a single-car garage deadly 
within five minutes with tin* engine run¬ 
ning and the doors closed. Breathed, if 
will produce asphyxiation in a short 
time. These facts are fairly well known, 
hut it is against the effects of low con¬ 
centrations of carbon monoxide which 



A broken muffler discharged ex¬ 
haust gases against the floor boards 


are insufficient to cause death that the 
driver must guard. 

The driver’s best safeguard against 
carbon monoxide is good upkeep of his 
car. The exhaust system of the car 
should be kept tight. Leaky gaskets or 
connections should be replaced imme¬ 
diately, and the entire exhaust system 
checked at intervals. The floor boards 
dmuld be kept tight and properly cov¬ 


ered. There should be no opening, by 
means of which gas can seep in, con¬ 
necting the engine with the driver’s 
compartment of a car. 

It is very important to see that the 
engine combustion is proper, and that 
the carbureter is properly adjusted. The 
ignition system should be kept in good 
condition. Proper adjustment of the 
carbureter not only prevents large con¬ 
centrations of carbon monoxide in the 
exhaust gases, it saves fuel as well. 

Another common-sense rule proposed 
by the National Safety Council, a body 
which has made considerable study of 
automobile accidents, ih tlii^: “If you 
drive long hours on the highway, stop 
occasionally for a ‘breathing spell.’ An 
occasional pause to exercise in fresh air 
not only tends to replace witli oxygen 
an) carbon monoxide you might have 
breathed during the preceding couple of 
hours, but the resulting relief from 
muscular and mental tension will make 
vou a safer driver.” This is proposed 
because the union of carbon monoxide 
and hemoglobin is not permanent. If 
fresh air is breathed, the carbon monox¬ 
ide is displaced by the oxygen, and the 
blood returns to normal, absolutely un¬ 
harmed by its contact. 

I N airplanes at high altitudes, the ef¬ 
fect of carbon monoxide is even more 
dangerous than in motor cars. Doctor 
David A. Myers of the Medical Division 
of the Army Air Corps states: “The 
ability of the blood hemoglobin to ab¬ 
sorb oxygen depends largely on the 
percentage of available oxygen in the 
air. which decreases as altitudes are 
reached. Exposure to carbon monoxide 
decreases the ability of the blood to 
absorb and carry oxygen; therefore tin* 
degree of anoxemia (lack of oxygen) 
produced by breathing a given concen¬ 
tration of carbon monoxide at 14,000 
feet should be much greater than that 
from breathing the same concentration 
of carbon monoxide at sea level. There 
are no data available on this phase of 
carbon monoxide and its effects on man 
in the literature. Research along this 
line should produce much useful in¬ 
formation. At the present time whenever 
a casualty occurs in the Air Corps, 
blood specimens are obtained and ex¬ 
amined for carbon monoxide. Efforts are 
being made to check frequently all cock¬ 
pits and cabins for carbon monoxide.” 

The Army and Navy Air services have 
specified that 'me half of one part in 
10,000 parts air is the limit of carbon 
monoxide content they will allow in air¬ 
planes. This figure was arrived at as a 
result of many tests and much research. 
It was known for some time that in mili¬ 
tary airplanes with short stack radial 
engines the exhaust gas was breathed 
by the pilot to a certain extent. Tests 
showed that sometimes the pilot 
breathed air of three parts carbon 


monoxide in 10,000 parts air. When it 
was learned by Army Air Corps authori¬ 
ties that three parts in 10,000 caused 
dizziness and very nearly collapse if 
breathed for three to four hours, there 
was a change in the design of those 
airplanes, much to the pleasure of the 
pilots. Much of the disagreeahleness 
and air sickness of flight in airplanes of 
older design and perhaps many of the 



Crankcase breather pipes may be a 
source of fatal carbon monoxide 


unexplained accidents were due to car¬ 
bon monoxide. 

While we are concerned here pri¬ 
marily with carbon monoxide (CO), 
the effect of other constituents of ex¬ 
haust gases from automobile engines 
may he of interest. Other products pres¬ 
ent in gasoline engine exhaust gases arc 
carbon dioxide, oxygen, methane, hy¬ 
drogen, and nitrogen. There are indi¬ 
cations of the presence of small quan¬ 
tities of various aldehydes, but in con¬ 
centrations too low to produce any 
toxic effect. When tetraethyl lead is 
added to gasoline, it is thrown out 
of the exhaust in particles of lead 
Milfate, lead oxide, and metallic lead, 
all of these compounds being solids at 
ordinary temperatures. In airplanes, 
some of these particles may reach the 
cockpit in fine dust. 

However, it has been found that this 
lead dust has no deleterious effect on 
humans in small quantities. Lead re¬ 
tained in the lungs after inhaling dust 
in an exposure chamber averaged but 
15 percent of the total inhaled, showing 
that considerable amounts are exhaled 
or deposited in the nasal passages or 
throat, where they are swallowed or ex¬ 
pectorated. This behavior of the lead 
that remains in the air as suspended 
matter greatly reduces the danger of 
lead poisoning. In cases where animals 
have been exposed to lead dust air for 
188 days, no lead poisoning resulted. 

S OME of the other constituents present 
in engine exhaust gases, while not 
necessarily harmless if breathed in large 
quantities, are really harmless in prac¬ 
tice because in the concentration in 
which they would be breathed the effect 
compared with that of carbon monoxide 
would be negligible. 




OUR POINT OF VIEW 


Pacifistic Piffle 

T HERE is Still hope for China if 
the Chinese will keep up their re¬ 
sistance long enough for Great Britain 
and the United States to realize the in¬ 
evitable implications of Japan's further 
encroachments on China. Given this 
realization, the opportunity will soon 
arise for successful and comparatively 
easy intervention by the two great sea 
powers, and the grandiose plans of the 
Japanese war lords will tumble like a 
house of cards about their Chauvinistic 
heads.” This statement quoted from 
‘The Problem of the Far East." by the 
Editor and published in our November 
Navy Number, judged against the back¬ 
ground of the context of the complete 
article and of the numerous expressions 
of this magazine’s hope for lasting, hon¬ 
orable peace, means just what it says. 
It means, as our regular readers know, 
that America is honest enough to ob¬ 
serve the letter and spirit of its treaties 
and believes that, when others are not 
so honest, displeasure should he ex¬ 
pressed by the two nations mentioned, 
acting in concert in the cause of peace 
and justice for all mankind. Precisely 
that has happened, though without pre¬ 
meditation. for a recent newspaper head¬ 
line reads: ‘TJ. S. and Britain warn 
Japan on North China activities; Hull 
cites treaty rights." 

Apparently, however, .Scientific Amer¬ 
ican did wrong in suggesting “honesty" 
and "honorable peace" and in dragging 
in that opprobrious word "patriotism" 
to disturb the peace-cultists. Frederick 
J. Libby, writing in Peace Action , ot 
which he is Editor, quotes the single 
paragraph at the head of this discus¬ 
sion, witli the unequivocal headline: 
“Editor of Scientific American wants 
war!" 

Droll! Droll and ridiculously naive! 
That is not all. Like a had rumor, 
passed over backyard fences and ex¬ 
panded with each reiteration, that yarn 
has grown to the point where this jour¬ 
nal is said to advocate extreme measures 
in the Orient. Mr. Warren 1). Mullin, 
head of the labor department of the 
National Council for tlie Prevention of 
War, was recently quoted by the .S/ie- 
Boygan Press as saying at a peace meet¬ 
ing in thut city that “A magazine. 
Scientific American, suggested running 
out the Japanese and then ministering 
to the Chinese ourselves, and taking a 
nice profit doing so.” 

Droll! Very, very droll! 

We will not argue. There is no argu¬ 
ment. We answer both of the quoted 


statements with one categorical denial. 
Both are rn rue, misleading, and libel¬ 
ous. They exemplify the methods of the 
myopic tribe of pacifists. These gentry 
seem incapable of making a logical 
evaluation of a whole subject but rely 
upon innuendo and misstatement to gain 
their ends. Their vocabulary abounds in 
catchwords and cant. Theirs is wishful 
thinking; through an emotional ap¬ 
proach to the war problem--citation of 


Game Increase 

A NTELOPES, deer, elk, moose 
and mountain sheep, long 
threatened with extinction, have 
been staging a come-back. In 
our National Forests there has 
been a general increase in the 
past several years in the num¬ 
bers of these gome animals, ac¬ 
cording to a report from the 
Forest Service. 

The last estimate shows an in¬ 
crease of about 600 in the num¬ 
ber of antelopes in western Na¬ 
tional Forests during the preced¬ 
ing twelve-month. This brought 
the total to abotot 15,000. Deer 
increased by about 100,000, 
bringing the total to 1,040,000. 
Elk increased from 115,000 to 
120,000; and the count of 
moose went up to more than 
8000. Mountain sheep increased 
to 13,000; but mountain goats 
decreased slightly to 17,900. 

The Forest Service, in prac¬ 
ticing game management, ob¬ 
serves the principle of "sustain¬ 
ed yield” of all forest resources. 
The aim is to develop and main¬ 
tain as much wild-life—in co¬ 
ordination with other forest 
values—as the forests can sup¬ 
port. Judging from the results 
quoted above, the Service is do¬ 
ing a fine job preserving the 
larger species of game aaimals. 


the blood and horror results rather than 
the inept, stupid diplomacy causes — 
they would banish war and assure per¬ 
manent peace. 

On the other hand, Scientific Ameri¬ 
can, as a magazine, and its staff as in¬ 
dividuals, are pacifists of the Realist 
school. Never in modern times have we 
advocated, even suggested, military ac¬ 
tion against another nation. We have 
urged attainment of adequate national 
defense, and will continue to do so-- 
in the cause of peace; for we face the 
facts of history. This country has been 
drawn, unprepared , into at least three 
foreign wars. On August 3, 1842, a Con¬ 


gressman announced that "we have no 
prospects of war. . . In April, 1896, 
Representative (Uncle Joe) Cannon 
said, "I want to say that I do not be¬ 
lieve we will have war during the com¬ 
ing year. ... I doubt if there will he 
any during this century or perhaps the 
early years of the next century." The 
late Dr. David Starr Jordan said in 
1914, “. . . Humanly speaking, it (the 
ever-impending great war of Europe) 
is impossible. There is too much at 
stake." A few months later the war 
flame was ignited in Europe, with con¬ 
sequences to ourselves unpredictable 
and beyond our power to avert. Our 
wars with Mexico in 1846, with Spain 
in 1898, and with Germany in 1917 
might have been prevented, or at leust 
our ghastly losses in men and money 
would have been held to a minimum, 
had we been prepared. 

Scientific American is in the thick 
of the fight for peace. This we have 
stated time and time again. But it must 
he peace with honor- no grovelling 
peace in which we bend I lie knee at the 
whim of any nation that wishes to com¬ 
mand us. 

In fighting this cause for honorable 
peace through a preparedness that 
forces other nations to respect our peace¬ 
ful national policies and refrain from 
attacking us, Scientific American listens 
not to emotional, vociferous minorities; 
to radicals who care not for peace but 
make a pretense of doing so to cloak 
their subversive activities; nor to de¬ 
featists who see only the blood of war 
and not the education and diplomacy 
that can prevent the horror. Scientific 
American knows that no amount of 
wishing can stop war, nor can quota¬ 
tion of half-truths or millions of names 
on an I-won’t-fight pledge. Education 
will, but it must be sane, logical educa¬ 
tion. And while the world is getting a 
proper understanding of the disease and 
working out the remedy, the nation must 
not be spineless. Preparedness will be 
our finest peace insurance during those 
long years. Being a non-aggressor na¬ 
tion, the United States will never use 
its forces of national defense unjustly. 
Being, nevertheless, a dynamic nation, 
a nation of widespread and active in¬ 
terests throughout the world, we can 
not afford to risk attack by some nation 
jealous of our wealth, our prestige, our 
progress, and our peace. 

When the emotional fever of the 
peace-at-any-price propagandists has 
burned itself out, we shall, perhaps, en¬ 
ter an era of permanent, honorable 
peace. 
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Aluminum’s Future 


The Next Fifty Years of Aluminum 
In the Light of Yesterday’s 
Progress and Tomorrow’s 
Research Possibilities 



Aluminum’* present: Lightweight alloys of great strength are used in the China 
Clipper , in yachts and ocean liners, in large-capacity motor trailer units, in 
streamlined railroad trains, and elsewhere. What does the future hold in store? 


By W. S. 


O N the eve of aluminum's second 
half-century of commercial ser¬ 
vice, it is interesting to pause for 
a moment to consider the past and the 
future. 

In the early eighties, aluminum was 
an expensive metal with few uses and 
a dubious outlook. Charles Martin Hall, 
50 years ago this February, revolution¬ 
ized the entire aluminum industry 
through the development of a process 
for electrolytically producing the metal 
from its oxide. Almost overnight, the 
price of aluminum dropped; and 50 
years have seen the creation of many di¬ 
versified markets. Today, aluminum 
ranks fifth in point of tonnage among 
the world’s metals, being surpassed only 
by iron (and steel), copper, lead, and 
zinc. Dreams of the eighties have come 
true; aluminum trains, bridges, and 
buildings are actualities! What the next 
50 years will hold for the metal is large¬ 
ly a matter of conjecture, tempered by 
yesterday's records and tomorrow's con¬ 
ditions. 

In its struggle for a place in indus¬ 
try, aluminum was endowed with a 
number of outstanding characteristics 
which, when taken collectively, were 
possessed by no other single metal. 
Briefly summarized, these included 
lightness, resistance to corrosion, good 
electrical and heat conductivity, excel¬ 
lent workability, non-toxic properties, 
and attractive appearance. These prop¬ 
erties, either individually or in combina¬ 
tion, have accounted for practically all 
of aluminum's uses, and it is reasonable 
to assume that future applications will 
likewise be based on them. 

T HE growth and development of the 
aluminum industry have been close¬ 
ly intertwined with research. Most of 
the major events in the aluminum world 
have been preceded by months of patient 
endeavor in laboratories. Quite natu¬ 
rally, then, we turn to research for our 
first clue as to what the future may hold 
for the metal. 

From the discovery of the electrolytic 
process in 1806 down through the World 
War, practically all work with aluminum 


was confined lo about three alloys. 
While the German metallurgist, Wilm, 
had worked out methods of heat-treat¬ 
ment designed to strengthen and im¬ 
prove the working characteristics of the 
metal, the development of the strong, 
wrought alloys of aluminum in the 
United States came almost entirely 
after 1920. 

Between 1920 and 1935, there were 
astonishing strides in the development 
of aluminum. Scores of new alloys ap¬ 
peared with characteristics far better 
fitted to cope with the conditions sur¬ 
rounding their use. Tensile strength was 
increased to a point equalling that of 
structural steel, and rapid strides were 
made in the development of corrosion- 
resisting alloys. 

But the ultimate is by no means in 
sight; the future will see aluminum al¬ 
loys with still better properties. While 
it is true that for present needs the 
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aluminum alloys used are adequate, to¬ 
morrow’s needs will be even greater 
and it will be necessary to create new 
aluminum alloys to cope with them. 

At present, the alloying elements or 
“hardeners” commonly employed with 
aluminum are copper, magnesium, man¬ 
ganese, silicon, and nickel. Occasionally 
tin, titanium, and chromium are added. 
In many cases, the addition of a minute 
quantity of one of these is sufficient to 
change the properties of the alloy. By 
shifting the proportions, an almost lim¬ 
itless variety of properties is achieved. 

Commercial application of known al¬ 
loys must be co-ordinated with known 
process development, such as jointing, 
plating, and surface finishing. Add this 
effort to the rapid strides that will be 
made in all industries, many of which 
will need aluminum, and a half-century 
is too short a period for a slowing up 
in aluminum progress. 
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Husky aluminum-bod¬ 
ied trucks at Boulder 
Dam haul 25 tons of 
rock and earth per load 


Photograph* courtesy Aluminum Company of America, 

One of the chief problems with all 
metals in the past has been that of cor¬ 
rosion. This single item has accounted 
for the destruction of millions of dollars’ 
worth of property annually. Aluminum 
is better fitted than many metals to re¬ 
sist corrosion attack, in that it has a 
protective oxide coating on its surface 
which halts further oxidation. This coat¬ 
ing, which nature has given the metal, 
may be built up by means of an anodic 
treatment, which materially improves 
its resistance. 

Toward a complete solution of the 
corrosion problem, aluminum research 
facilities have been directed for several 
years. While the anodic treatment is a 
step nearer the goal, even greater prog¬ 
ress may he made in the development of 
new aluminum alloys, designed to re¬ 
sist corrosion more completely. Eventu¬ 
ally, then, corrosion-proof aluminum al¬ 
loys may become a reality and the metal 
will he employable in countless places 
where even the advanced treating pro¬ 
cesses of today have proved inadequate. 


ACCURATE as is the present system 
-CA. of manufacturing controls, the fu¬ 
ture will see greater improvement, and 
the various processes may in time he 
controlled almost entirely mechanically, 
thus eliminating the chances for error 
which the personal element presents. 

Scientific progress will naturally be 
reflected in improved metal properties. 
But how will tomorrow’s industry be 
able to utilize the advanced alloys of 
aluminum? 

Undoubtedly, one of the first indus¬ 
tries to lake advantage of aluminum 
progress will he the transportation in¬ 
dustry. Today, aluminum alloys are used 
in the manufacture of railroad trains 
and electric street cars, automobiles, 
buses, and trucks, airplanes and dirig¬ 
ibles, and marine vessels. Common to all 
are four objectives: speed, safety, com¬ 
fort, and economy. The light alloys of 
aluminum have done much to foster 
these aims. Union Pacific’s streamlined 
train shattered all records by crossing 
the continent in 56 hours, 55 minutes, 
with a fuel cost about equal to that of an 
expensive automobile. Diesel-powered, 
and fashioned almost entirely of strong 


I ftijH aluminum alloys, it set a 
new mark in railroad ef- 
jPPP I pll ficieney. With 13 years 
of experience in railroad 
rolling 9tock construction, the experi¬ 
mental stage has passed and the era of 
aluminum in railroad construction is 
becoming a definite reality. 

Contemporary air-liners are construct¬ 
ed almost entirely of aluminum — wings, 
motor, and fuselage. With ever-increas¬ 
ing pressure being brought to hear on 
aviation companies for ships that will 
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fly farther and faster, materials must 
keep pace with design. Super alloys of 
aluminum will provide airships for the 
future that may hurtle through the 
stratosphere at a thousand miles or 
more an hour, bringing New York and 
London within a scant three hours’ jour¬ 
ney of each other, and permitting trav¬ 
elers to circle the glohe with the sun. 

Applications for the metal on Chip¬ 
board in the past have been compara¬ 
tively few. Aluminum has been used on 
occasion as a material for masts on 
racing yachts. Vanderbilt’s Rainbow 
scudded to victory in 1934 under a mast 
constructed of aluminum alloys. Notable 
among boats built chiefly of aluminum 
have been the British-owned luxury 
cruiser, Diana 11 , and the Interceptor 
of the Royal Canadian Mounted Police. 
In Diana II strong aluminum alloys were 
utilized for such applications as shell 
plating, deck stringer plates, tie plates, 
and deck bolts. Ice box, cooker, lockers, 
and cupboards in the galley are alumi¬ 
num, as are the water-tight doors be¬ 
tween the bulkheads. Both stem and keel 
are formed of aluminum alloy plate, 
while -other incidentals such as screws, 
roves, and nails are made of the same 
metal. The boat carries an aluminum 
mast and an aluminum motor dinghy. 


The argument of light weight is quite 
as important at sea as elsewhere. Even¬ 
tually, ocean liners will be streamlined 
above the waterline as well as below, as 
a practical aid to speed and efficiency. 
Weight economy will play a big factor 
in the choice of materials. 

To take a single example of weight 
saving made possible through strategic 
selection of materials, consider insula¬ 
tion. In the past, refrigerator rooms, 
bulkheads, and so on, have been insulat¬ 
ed chiefly with cork or magnesia. Rough- 
l\, cork weighs 10 pounds per cubic foot; 
magnesia, 18 pounds. A newer material 
now used in liners and warships is 
crumpled aluminum foil, which is equal 
to cork or magnesia in insulating value, 
hut weighs three ounces per cubic foot! 

Even the weight-saving possibilities 
of the use of aluminum in paint are 
somewhat startling. In one instance, 
use of aluminum paint for a cruiser per¬ 
mitted a weight reduction of over 100,- 
000 pounds. This paint, incidentally, has 
won an important place in many indus¬ 
tries because of its appearance, dura¬ 
bility, and covering qualities. 

To attempt to list the probable appli¬ 
cations of aluminum in tomorrow’s ves¬ 
sels is a matter of guesswork. Highly 
resistant to corrosion at present, and 
likely to he more so, aluminum is a logi¬ 
cal choice for exposed metal work. 
Should the time arrive when we shall 
have aluminum alloys that are complete¬ 
ly resistant to corrosion, applications 
for the metal on shipboard will he prac¬ 
tically unlimited. 

Turning again to land, we examine 
another field for aluminum—the auto¬ 
mobile industry. Aluminum and the 
automobile were “kids together.’’ Natu¬ 
rally, automobile manufacturers quickly 
took advantage of the light weight of 
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Aluminum*! progress in art exem¬ 
plified by Laurent's “Goose Girl 1 * 
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aluminum. As early as 1902, cars had 
aluminum bodies and numerous engine 
parts of the metal. 

Unfortunately for aluminum, price 
competition changed the entire picture, 
and cheaper materials were employed 
for many parts. More aluminum, how¬ 
ever, is being used today by the auto¬ 
mobile industry than ever before, 
although its applications are limited to 



Escalators use aluminum for effic¬ 
iency and attractive appearance 


such vital parts of the power plant as 
the pistons and cylinder heads. It re¬ 
mains for the future to create a need 
for a car in which the inherent lightness 
of aluminum will make possible a sav¬ 
ing in operating costs sufficient to over¬ 
balance the high initial cost. 

Further demands for economy will 
undoubtedly result in a more general 
adoption of the Diesel engine in the 
motor car of the future. Since engines 
of this type require more space and more 
metal than present motor car engines, 
they will be lightened by the use of 
metals such as aluminum. Muny of to¬ 
day’s Diesels have aluminum bedplates, 
crankcases, and aluminum cylinders. 
Tomorrow’s applications will likely be 
even more numerous. 

In the truck and bus, aluminum is 
rapidly regaining the market it has lost 
in the automobile. Economy of opera¬ 
tion requires a reduction in dead weight, 
and both truck and bus operators have 
found that, although aluminum costs 
more initially than the materials for¬ 
merly used, over a period of time the 
saving in non-productive weight result¬ 
ing from aluminum construction will 
make possible an ultimate saving in op* 
erating cost sufficient to compensate for 
the metal’s greater first cost. As a re¬ 
sult, aluminum is used almost exclu¬ 
sively in bus body construction. 

Three years ago, engineers com¬ 
pleted the reconditioning of an im¬ 
portant highway and electric street 
railway bridge in Pittsburgh with a 


strong aluminum alloy floor system. A 
total of 750 tons was saved in the weight 
of the bridge, and the useful life of the 
structure was increased at least 25 
)ears. This important event will un¬ 
doubtedly have an influence on bridge 
construction all over the country. Engi¬ 
neers have watched the work with keen 
interest and plans are already under 
way to employ aluminum in similar 
long-span bridges in other cities. 

O NE of the earliest uses for aluminum 
was in the architectural field. A cap 
placed on the top of Washington Monu¬ 
ment in 1884 was probably the first 
architectural application for the metal. 
Since then, millions of pounds of alumi¬ 
num have found their way into buildings 
in the form of spandrels, decorative trim 
and, in some cases, actual structural 
parts. The Empire State Building's 
“mooring mast” is fashioned of alumi¬ 
num and glass. In Rockefeller Center, 
more than 3.000,000 pounds of alumi¬ 
num is utilized. 

Some theorists claim that the trend 
toward higher buildings will necessitate 
the use of light alloy beams and girders 
in the construction of upper stories to 
obtain a better distribution of weight. 

There is reasonable proof that the 
present trends in utilitarian architecture 
will continue -and this means an in¬ 
creasing use of mvtul and glass. Scien¬ 
tific engineering will create office build¬ 
ings which are heated in the winter and 
cooled in the summer—to maintain ideal 
weather independent of outdoor condi¬ 
tions. Wall thickness will he a matter 
of inches rather than feet. Proper in¬ 
sulation, such as that provided by alumi¬ 
num foil, will save fuel in January and 
keep out the July sun's heat. 

One of the first commercial uses for 
aluminum was in the form of cooking 
utensils, and its success in that field 
has been so successful as to warrant no 
further discussion. The canning indus¬ 


try, however, is keenly interested at pres¬ 
ent in the development of the aluminum 
can as a substitute for tin. One of the 
early investigators along this line was 
the Point Loma Tuna Packers, of Point 
Loma, California, which placed on the 
market in 1933 its “Luxury Brand” tuna 
packed in attractive aluminum cans. Ex¬ 
periments are being carried on with 
other types of food and it is entirely 
possible that the next few years will see 
the aluminum can as a definite factor 
in packaging. Advantages of aluminum 
cans, of course, include attractive ap¬ 
pearance and safety (food may be left 
in opened cans if necessary ). 

Aluminum is highly resistant to the 
attack of many chemicals, and it is prob¬ 
able that the future will witness a 
marked increase in the use of aluminum 
in the chemical industry. Chemical 
tanks and tank cars are today fabricated 
of aluminum. Tomorrow's uses will 
probably be more extensive, including 
not only transportation equipment but 
considerable apparatus used in the 
actual preparation of the chemicals. 

Only a few of the countless other ap¬ 
plications of aluminum that appear to 
have an attractive future ma\ be pointed 
out by wa> of illustration. Aluminum 
alloys are used more and more for steam 
shovel dippers and dragline booms. 
Aluminum ink is making its place in 
the printing industry. Aluminum bars 
are used for lion cages at the circus, 
while the man on the flying trapeze 
entrusts his life to an aluminum plat¬ 
form. The symphony player performs 
on an aluminum violin, and modern 
dance orchestras vibrate to the rhythm 
of an aluminum bass. 

Aluminum is the most abundant of 
all die metals found in the earth’s crust 

twice as plentiful as iron. Perhaps to¬ 
morrow will bring forth another Charles 
Martin Hall who will again revolution¬ 
ize the industry to magnify aluminum's 
usefulness a million-fold. 



Bridget will be lighter and stronger a* aluminum alloys gain wider use in this 
field. Here is the aluminum doored Smithfield Street Bridge at Pittsburgh, Pa. 
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The Electron Multiplier . . . Bombarded Surface* 
Become Electron Emitter* . . . Uses in Photo-Elec¬ 
tricity and Television . . . May Open New Fields 

By VLADIMIR K. ZWORYKIN 

Director, Electronic# Rsicsrch 
RCA Manufacturing Company 


I N the past, the thermionic vacuum 
tube has held an undisputed suprem¬ 
acy in the field of amplification of 
small currents. Recently, a rival has ap¬ 
peared which may supplant it in many 
of its applications. This rival is the elec¬ 
tronic device known as the ‘‘secondary 
emission multiplier.” 

The electron multiplier depends for 


its operation upon the fact that when 
certain sensitized surfaces are bombard¬ 
ed with a stream of electrons moving at 
fairly high velocities, they become emit¬ 
ters. the current emitted being propor¬ 
tional to the bombarding current hut 
many times greater. The factor of pro¬ 
portionality is known as the secondary 
emission ratio, and for cesiated silver 




Figure 3: A nine-stage photo-elec¬ 
tric amplifier shown in comparison 
with ordinary vacuum tube, type 39 


surfaces will range from R —3 at 50 
volts to R--9 at 500 volts. It is evident 
that if a primary beam of electrons is 
allowed to fall on a first target, and the 
secondary electrons from it directed 
onto a second target, producing further 
secondary electrons, which are in turn 
directed against another target, the 
process being repeated n times, the 
original primary current will be multi¬ 
plied by a factor 

I ~T V R n 

It is obvious that since R will in gen¬ 
eral be considerably greater than unity 
and n may be 12 or higher, the overall 
gain will be very large. The curves 
shown in Figure 1 are for multipliers 
of various numbers of stages, showing 
the overall gain plotted against overall 


Figure 1: The curves given are for 
electron multipliers with various num¬ 
bers of stages, and show overall gain 
as plotted against the overall voltage 


Figure 2: Diagram of the action in 
an electron multiplier of the type 
using a combination of electrosta¬ 
tic and electromagnetic fields. Paths 
of the electrons are shown as curves 
above plates marked la, 2a, and 3a 
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Vacuum Tube 


/~^UT of the research labors- 
V lory steps another result of 
research in pure science—the 
electron multiplier — with a 
bright future ahead of it. Just 
as the vacuum tube opened many 
avenues of application as it de¬ 
veloped, so may the electron 
multiplier find places for itself 
in science and industry. It holds 
great possibilities for furthering 
developments in which the vac¬ 
uum tube as we know it today 
has reached its electrical limits. 
The accompanying article de¬ 
scribing this new device was writ¬ 
ten by its inventor, Dr. Vladimir 
K. Zworykin, a member of our 
staff of contributing editors, who 
clearly yet succinctly describes 
tha multiplier, its operation, and 
gives a hint as to its possible ap¬ 
plications .—The Editor. 


voltage. For example, if we have a ten- 
stage multiplier operating at 800 volts, 
the overall gain, as indicated by the 
curve n~10, is a little over a million 
times the initial current. 

There are two principal types of fixed 
field multipliers, one using the combina¬ 
tion of electrostatic and electromagnetic 
fields; the other an electrostatic field. 
Both have a number of secondary emis¬ 
sive targets, the electrons going suc¬ 
cessively from one to the next, not 
striking any one target more than once, 
but differ in the means used to direct 
the electrons along their paths between 
the targets. Due to the fact that these 
tubes make use of a fixed number of 
multiplying impacts or stages, the sta¬ 
bility is very great; furthermore, since 
the power needed to operate the device 
is a small direct current, it can be very 
simply supplied. 
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Figure 4: Multiplying the electron¬ 
ic stream from e cethode-rey tube 


Dr. Zworykin 
is shown at the 
right holding 
one of the 
new multi-stage 
electronic multi¬ 
pliers, the action 
of which is 
described in the text 



An example of the first type is shown 
in Figure 2. The lower row of plates, 
la, 2a, 3a, and so on, are the secondary 
emissive targets, and arc at successively 
higher positive potentials. The top row 
of plates, lb, 2b, 3b, serve only to pro¬ 
duce an electrostatic field in the tube 
at right angles to the axis of the tube. 
Furthermore, a magnetic field is estab¬ 
lished at right angles to the axis of the 
tube and the field between the upper 
and lower plates (that is, perpendicu¬ 
lar to the plane of the paper in Figure 
2). Electrons leaving anv one of the 
targets are bent around by the magnetic 
field in such a way that they strike the 
next successive target, their paths be¬ 
ing sections of a trochoid. These path* 
are shown as curved lines in Figure 2. 
The initial source of electrons, of course, 
depends upon the use to which the tube 
is to he put. 

A FREQUENT application of this 
type of tube is as a photo-electric 
amplifier. For this purpose, the first 
plate of the lower row is made photo¬ 
sensitive and photo-electrons emitted 
when light strikes this electrode are 
multiplied as described. Secondary 
electrons from the last target are 
collected by the electrode C and ap¬ 
pear as an output current thousands 
or even millions of times stronger than 
the initial photo-electric current. Such 
a photo-electric multiplier having nine 
stages and a gain of 1,500,000, is shown 
in comparison with an ordinary 59 type 
thermionic amplifier, in Figure 3. This 
multiplier aerves to replace not only the 


photo-cell hut also its associated am¬ 
plifier. 

Its use in photo-electricity is only one 
of the many applications of this tube. 
In general, the multiplier can he used 
wherever it is desired to intensify a 
small electron current. 

Where the multiplier is used to am¬ 
plify the output of a cathode-ray tube 
such as the television transmitting tube, 
the “Iconoscope/* the presence of a 
magnetic field may be undesirable. In 
this case, an electrostatic multiplier is 
used. Figure 4 shows diagrammatically 
how electrons from the cathode-ray de¬ 
vice strike the first target, the secondary 
electrons from the latter being directed 
onto the second target, and so on 
through the tube, for as many stages 
as is desired. 

The greater compactness and sim¬ 
plicity of this type of amplifier as com¬ 
pared with the conventional thermionic 
amplifier is immediately evident. Even 
more important than this is the fact 
that these tubes have extremely low in¬ 
herent noise and can therefore be used 
to amplify very small electron streams, 
in general much smaller than can suc¬ 
cessfully he amplified with an ordinary 
thermionic vacuum tube. Lastly, these 
tul>eH have a perfectly uniform frequen¬ 
cy response from the lowest frequency 
up to many megacycles. 

It is too early as yet to try to predict 
the eventual extent of the application of 
these tubes, but it seems very possible 
that they may open up new fields in the 
realm of the electronics of weak cur¬ 
rents. 
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When Dust GoesUp in Smoke 


A Vital Problem in Many Industries . . . Dust Ex¬ 
plosion Control Explained . . . Fatalities Redueed 
. . . New Industries—New Faetors 

By DAVID J. PRICE, Ph.D. 


Principal Engineer in Charge, 
Bureau of Chemietry and Sous. 


AS part of a recent Farm and Home 
Hour radio program, the United 
States Department of Agriculture 
broadcast a demonstration of an explo¬ 
sion of grain dust from the dust explo¬ 
sion testing station of the Bureau of 
Chemistry and Soils at Arlington, Vir¬ 
ginia, a short distance across the Po¬ 
tomac River from Washington. Just a 
few minutes before the experimental 
dust explosion demonstration went over 
the country by means of the ether waves, 
a real explosion occurred in a large 
soybean processing plant in the middle 
west. This explosion killed 11 men, in¬ 
jured a number of others, and caused 
extensive property damage. Once 
again attention was dramatically 
directed to industrial plant ex¬ 
plosions. 

What is a dust explosion and 
how can dust from grain and 
food products explode? The 
rapid passage or spreading of 
fire through a very finely divid¬ 
ed dust cloud builds up consid¬ 
erable pressure and produces 
what we call a dust explosion, j 
It is difficult to realize that | 
when finely divided particles of 
starch, flour, powdered milk, 
chocolate, and many other food 
products are mixed with air in 
proper proportions, the mixture 
highly explosive as many gases, 
this mixture is ignited, however, a vio¬ 
lent explosion follows, in many cases 
causing heavy loss of life and destruc¬ 
tion of property and foodstuffs. In fact, 
more than 28,000 industrial plants in the 
United States, normally employing more 
. than 1,325,000 persons, may have a dust 
explosion any moment if the conditions 
are favorable. 


Chemical Engineering Division 
U. S. Department of Agrii 


riculture 


sons lost their lives tffid more than 69$ 
workmen were injured. The property 
and stock lossee- 4 *mounted to more than 
35,000,000 dollars, or an average loss 
of more than 90,000 dollars for each 
explosion. 

These explosions have occurred in 
practically all kinds of grain handling 
operations—for example: grain ele¬ 
vators, flour and feed mills, and starch 
factories and in mam industries asso- 


threshing wheat in the intermountain 
country between the Rocky and Cas¬ 
cade Ranges is capable of producing 
sufficient static electricity to ignite ex¬ 
plosive mixtures of wheat smut dust 
and air may seem to he going pretty 
far. But that is what occurred; the 
friction produced by the rubbing of the 
straw on the cylinder teeth of the thrash¬ 
ing machine was responsible for the 
sparks of static electricity that jumped 
from the cylinder to the metal concaves, 
igniting the dust in suspension and 
causing the explosion. The installation 
of a suction fan on the deck or top of 
the threshing machine and the applica¬ 
tion of ground wires for the removal of 
static ehurges prevented further explo¬ 
sions. It was an indication of how the 
results of scientific research could be 
applied to prevent losses of agricultural 
products during threshing operations. 


W.i,f 



One of the "mysterious” explosions in a threshing 
machine, found hy the application of research to be 
due to static electricity generated within the machine 


D EPARTMENT of Agriculture rec¬ 
ords show that during the last 19 
years there have been at least 385 dust 
explosions in connection with the han¬ 
dling, milling, and processing of prod¬ 
ucts largely of agricultural origin. As 
the result of these explosions 311 per¬ 


is as ciated with the processing of agricul- 
When tural products—sugar refining, and the 
preparation of powdered milk and other 
food products, insecticides, fertilizers, 
wood pulp, wood dust, soap powder, 
paper dust, and many others. 

Some years ago the Pacific northwest 
was startled by the large number of 
explosions in grain-threshing machines 
in eastern Washington, northern Idaho, 
and northeastern Oregon. Although lo¬ 
cal opinion was inclined to attribute 
these explosions to malicious activity 
and incendiarism, it has been pretty 
well established that the majority of the 
explosions were accidental and made 
possible primarily by the very favor¬ 
able climatic conditions in that territory. 
To intimate that a stationary machine 


'an go still further and point to 
the fine progress made hy repre¬ 
sentative food industries in the reduc¬ 
tion of losses from dust explosions. In 
fact, the investigations on dust ex¬ 
plosion prevention in industrial 
plants now being conducted hy the 
Federal Department of Agricul¬ 
ture were brought about by the 
interest manifested by grain 
millers of the country, more 
particularly of western New 
York, following the disastrous 
explosion at the Hlisted Mill¬ 
ing Company plant in Buffalo 
in 1913. The Millers’ Commit- 
I tee, consisting of L, E. Harmon, 
then President of the Buffalo 
Cereal Company; F. F. Henry, 
Manager of the Washburn- 
Crosby Company; and George 
P. Urban, of the Urban Milling Com¬ 
pany, made it possible for the Federal 
Government to co-operate with the grain- 
mffiing industries in a thorough study 
of the causes of dust explosions in in¬ 
dustrial plants, with a view to the de¬ 
velopment of methods of prevention. 
The active interest manifested by the 
Millers’ Committee and the early pro¬ 
visions made by them for conducting 
both the necessary engineering and 
chemical research investigations have 
been of inestimable value to all Ameri¬ 
can industries. 

The food industries, where dust ex¬ 
plosions were very frequent, have made 
practical application of the results of 
the scientific research work on dust ex¬ 
plosion prevention. As a result there 
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Above: An experimental dust explosion in the testing station at Arlington, Vir¬ 
ginia. Note flying glass. Adequate venting area has prevented damage to the 
structure. Below: A modern grain elevator showing application of glass vents 



has been a marked reduction in losses 
from dust explosions in these industries 
during the five-year period from 1930 
to 1934, inclusive. In flour mills, for 
example, there have been only five ex¬ 
plosions during that period. One man 
was killed and ten were injured, and 
the total property loss reported as the 
result of the explosions and the fires 
which followed amounted to 131,600 
dollars. 

In starch and corn products plants, 
where heavy losses of life and property 
have occurred as the result of dust ex¬ 
plosions, only two explosions were re¬ 
ported during the last five-year period. 
In one of these cases there were no 
fatalities or injuries and practically no 
property damage. In the other ease, six 
lives were lost and ten employees were 
injured, and a property loss of 7500 
dollars was incurred. This explosion 
took place on September 20, 1930, and 
an explosion involving loss of life in 
a starch factory has not occurred since 
that time. This remarkable record for 
the starch and corn products industry 
is a significant indication of the value of 
the work of the safety organizations in 
this industry. 

T HE sugar industry also had a re¬ 
markable record during this five-year 
period. The last recorded ignition of 
sugar dust occurred in a pulverizer on 
January 31, 1930. Not a life has been 
lost in an explosion of sugar dust since 
June 13, 1917. 

Only one explosion occurred in a 
cocoa and chocolate plant during this 
period. That explosion resulted in the 
loss of three lives, injuries to three 
others, and property damage of about 
15,000 dollars. Not one explosion has 
occurred in connection with the grind¬ 
ing of coffee or spice during the five- 
year period. 

The significance of the reduction of 
dust explosion losses in this gioup of 
food industries can be more fully ap¬ 
preciated when we realize that in this 
same five-year period under considera¬ 
tion (1930-1934) a total of 105 dust ex¬ 
plosions in industrial plants have been 
reported, resulting in a loss of 61 lives, 
injuries to 190 others, and property 
damage of 5,038,160 dollars. 

While the losses from dust explosions 
in the principal food industries have de¬ 
creased, 39 grain elevator explosions 
were reported from 1930 to 1934. In 
these explosions 26 people were killed, 
87 were injured, and the property losses 
amounted to 3,481,930 dollars. These 39 
explosions in grain elevators were more 
than 34 percent of the total number of 
114 explosions on record. These dust 
explosions in grain elevators show that 
more definite attention must be given 
^ the application of methods for the 
control and prevention of dust explo¬ 
sions in these plants. 


Progress in the control of dust explo¬ 
sions in industrial plants is based on 
our knowledge of the causes of these 
explosions. The research work in the 
Bureau of Chemistry and Soils of the 
United States Department of Agricul¬ 
ture has shown that lighted matches, 
open flames, electric and metallic 
sparks, and similar sources will readily 
ignite explosive mixtures of dust and air. 

With an understanding of the causes 
of dust explosions, it is possible to apply 
effective methods for their prevention. 
A dust explosion cannot occur unless 
combustible dust is present. For this rea¬ 
son cleanliness, or good housekeeping 
in the plant, is, after all, about the easi¬ 


est and most effective method for pre¬ 
venting dust explosions. Suction systems 
are helpful in catching the dust particles 
at their points of origin and removing 
them. Of course it is equally important 
to remove all possible sources of igni¬ 
tion. All open flames, electrical appa¬ 
ratus likely to produce sparks, cutting 
or welding torches, and other heating 
devices should be eliminated from sec¬ 
tions of an industrial plant where ex¬ 
plosive dust is present. This will greatly 
reduce the dust explosion hazard. 

Explosions have occurred from the 
breaking of incandescent lamp bulbs in 
dust clouds. Electric light bulbs should 
be provided with double globes and 
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outer guards to prevent breakage. It is 
important to prevent the accumulation 
of static electricity on machines to avoid 
ignition of the dust by static sparks. 
Special care should also be exercised 
to prevent hot bearings, friction of belts, 
and moving machinery from causing a 
fire or an explosion. A dust explosion 
can “force” its way out of the building. 
The opening through which the explo¬ 
sion is released, whether it be a swing¬ 
ing door, a window sash, or a break in 
a concrete wall, is commonly referred 
to as an explosion “vent.” This word 
vent must not be confused with ventila- 
tion systems. 

In order to devise ways and means for 
letting a dust explosion escape from an 
industrial plant without damage, the 
chemical engineers in the United States 
Department of Agriculture have erected 
a special dust explosion testing station 
at Arlington, Virginia. Dust explosions 
are staged “to order” and, as the result 
of this experimental >vork, a new pro¬ 
tective measure has been developed for 
the control of dust explosions. This 
method consists of automatic or self¬ 


opening windows designed to release 
the dust explosion pressure in the plant 
before serious damage can be done to 
the building. The practical value of 
these vents has been shown in dust ex¬ 
plosions in grain-handling plants, parti¬ 
cularly in grain elevators. 

T HE effectiveness of glass vehts as a 
means of explosion control has con¬ 
firmed the results of the tests by the 
Chemical Engineering Division of the 
Bureau of Chemistry and Soils. Hylton 
R. Brown and Richard L. Hanson, the 
engineers in charge of the tests, recom¬ 
mend that for satisfactory venting of 
dust explosions in grain elevators not 
less than 1.25 square feet of venting 
area be provided for each 100 cubic 
feet of space, or one square foot to 80 
cubic feet. For proper venting of starch 
dust explosions at least three square 
feet for each 100 cubic feet of space 
should be provided. 

Sometimes the question is asked: 
How can the results of technical and 
scientific research studies be applied in 
such a manner as to be of real practical 


value? A fine example of this applica¬ 
tion is the splendid work done by the 
Dust Explosion Hazards Committee of 
the National Fire Protection Associa¬ 
tion. This committee, composed of rep¬ 
resentatives of industrial companies, in¬ 
surance organizations, fire prevention 
and safety associations, State and Fed¬ 
eral bodies, and other agencies inter¬ 
ested in dust explosion prevention, has 
formulated a number of safety codes 
for the principal industries subject to 
the dust explosion hazard. These codes 
embody the results of the experimental 
research work of the Bureau of Chem¬ 
istry and Soils, and this committee af¬ 
fords a very practical means of putting 
into actual plant practice the prevention 
methods that have proved effective. 

T HIS committee, since its organization 
in 1922, has developed safety codes 
for dust explosion prevention in the 
following industries: Flour and feed 
mills; sugar and cocoa pulverizing sys¬ 
tems; pulverized fuel establishments; 
terminal grain elevators; starch facto¬ 
ries; coal pneumatic cleaning plants; 
wood flour manufacturing establish¬ 
ments; spice-grinding plants; wood¬ 
working plants; and a code for inert 
gas systems for fire and explosion pre¬ 
vention developed in co-operation with 
the N.F.P.A. Committee on Manufac¬ 
turing Risks and Special Hazards. 

All these safety codes have been 
adopted by the National Fire Protection 
Association and the National Board of 
Fire Underwriters, and have been ap¬ 
proved as “American Standard” by the 
American Standards Association. They 
have been published by the Bureau of 
Labor Statistics of the United States 
Department of Labor in Bulletin No. 
562 entitled “Safety Codes for the Pre¬ 
vention of Dust Explosions.” 

Although we are making progress in 
controlling dust explosions, all the 
causes of these explosions are far from 
being fully explored. Dust explosions 
may occur in any plant as a result of 
some newly developed process, or they 
may follow the installation of some new 
types of mechanical or electrical equip¬ 
ment. Many explosions in industrial 
plants Jiave been directly associated 
with the introduction of new manufac¬ 
turing processes which have provided 
additional sources of ignition, and there¬ 
fore resulted in conditions favorable to 
explosions. The expansion of large-scale 
industrial operations and the utilization 
of by-products and waste materials have 
greatly increased the hazards from dust 
explosions. Research studies on dust 
explosions in industrial plants are di¬ 
rected toward the saving of human life, 
property, and foodstuffs. They yfill 
result in measures for protecting 
employees in our industrial plants 
from disastrous explosion® and fesult- 
ing fires. * 


Section Slicer 



Sample of hair in thin metal slot 
of the new device ready to be cut 

AN invention which promises to lie of 
jr-j^ great value in the manufacture of 
textiles, to the fur industry, to 
several branches of agriculture, and pos¬ 
sibly in the detection of crime, has been 
announced by the United States Depart¬ 
ment of Agriculture. Invented by Di. 
J. I. Hardy, senior fiber technologist of 
the Bureau of Animal Industry, a small 
mechanical device makes possible the 
rapid cross sectioning and clear study 
of the structure of hair, wool, mohair, 
fur, silk, cotton, and other fibers, both 
natural and artificial. Former methods 
of study involved laborious laboratory 
procedures and the results were often 
disappointing. 

With this simple new slicer very thin 
cross sections can be prepared ready 
for examination within 10 minutes, 
whereas in the past it required several 
hours to obtain them. The new device 
makes it possible to cut them to one 
ten-thousandth of an inch without injury 
to the delicate internal structure. More¬ 
over, such thin cross sections, even of 
seemingly opaque fibers, are sufficiently 
transparent for microscopic study. 


Aids Study 
of Wool, Hair, 
and Other Fibers 

D(,, mr Hardy has applied for a pub¬ 
lic parent on the device, which is about 
three inches in length and consists of 
three metal parts. A thin piece of metal 
contains a slot 0.0085 of an inch wide. A 
second thin flat piece of metal slides 
parallel to the first and pushes a short 
metal guide down the slot, pressing the 
fibers tightly together in a vertical posi¬ 
tion. The third part contains a small 
metal plunger on the end of a support¬ 
ing : crew for pushing the fibers ever so 
slightly through the slot. 

After the fibers are inserted in the 
slot and secured firmly in it, they are 
cut off on both sides of the holder with 
a safety razor blade. The plunger is 
then swung into place and used to push 
the fibers from one side to the other ac¬ 
cording to the thickness of the cross 
section desired. A drop of liquid Cellu¬ 
loid is put on the projecting ends which 
are then sliced off with the blade. The 
Celluloid solution dries quickly without 
soaking into the fibers. The thin Cellu¬ 
loid slice carrying the tiny disks of 
fibers is then ready to he mounted on the 
microscope slide. 

I N contrast to former methods, which 
involved the laborious work of em¬ 
bedding material in paraffin and diffi¬ 
culty in aligning the fibers. I)r. Hardy’s 
device holds hair and other fibers firmly 
without crushing and keeps them in 
proper alignment for accurate cross sec¬ 
tioning. 

Information on the types of hair and 
fibers in various furs, fabrics, and in¬ 
dustrial products can be supplied quick¬ 
ly and accurately through the use of the 
device. It promises to be especially valu- 




Forcing out a *mall part of fiber, 
about 2.5 microtia thick, for slicing 


able in detecting questionable or fraudu¬ 
lent practices or misrepresentation of 
quality. 

Use of the device should be valuable 
in livestock breeding, Department spe¬ 
cialists assert, by aiding stockmen in the 
development of animals with a hair, 
wool, mohair, etc., of a kind in greatest 
demand in industry. The device should 
facilitate the study of cotton and other 
plant fibers. It is believed to have far- 
reaching possibilities also in the detec¬ 
tion of crime. With the device it is pos¬ 
sible to examine closely and quickly the 
cross-section characteristics of a tuft of 
clothing fibers such as a burglar might 
leuve behind on a nail or splinter. Ex¬ 
perts, by comparing the cross-sectional 
appearance of the fibers with that of a 
sample from a suspect’s clothing, might 
find evidence to link him with the crime 
that had been committed. 

The cross sections may be studied 
directly through a microscope or by 
making photomicrographs which may 
be filed away for further reference or 
sent to any part of the world for com¬ 
parative study. 



Cron lection*, from left to right, of cotton, cotton end worsted, *ilk, end viicoie reyon fibers—approximately X173 
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More About Nova 

Transformation of a Stellar Atmosphere into an 
Expanding Nebula . . . Outer Layers Blown into 
Space . . . Energized by a Hot Neighboring Star 

By HENRY NORRIS RUSSELL Ph. D. 

Chairman of the Department of Astronomy and Director of the Ob¬ 
servatory at Princeton University Research Associate of the Mount 
Wilson Observatory of the Carnegie Institution ot Washington. 

President of the American Astronomical Society. 


I T is nearly a year since the great new 
star in Hercules appeared, and it is 
again getting low in the evening sky 
—which makes it reasonable to review 
what has so far been learned about it. 
No other star has ever been so well ob¬ 
served. Its fortunate position, nearly 80 
degrees north of the ecliptic, made it 
easily observable, both after sunset and 
before 0wrise, even when it was in con- 
$in<^ion with the sun, and a star far* 
ther south would have been lost in day¬ 
light. fts great brightness permitted the 
use of the most powerful instruments, 
especially of the great spectroscopes 
which reveal such a wealth of detail, 
and which had not been constructed 
when the last bright nova appeared 16 
years earlier. 

Moreover, the changes in this star 
have been relatively slow, so that the 
inevitable interruptions of observation 
by bad weather and so on have left less 
serious gaps in the record. The mass of 
data which has been gathered by the 
united efforts of the world’s observers is 
so great that its full utilization will oc¬ 
cupy years to come: but a good general 
account of what was observed may al¬ 
ready be given, and an explanation in 
general terms is possible. 

HEN Mr. Prentice, the English 
amateur, first saw the star on the 
morning of December 13th, 1934, it 
was of the third magnitude. It decreased 
by half a magnitude, and then bright¬ 
ened until, on the 23rd, it was of magni¬ 
tude 1.5 -equal to Alpha Cygni, and 
one of the most conspicuous stars in the 
sky. 

For three months after this it fluc¬ 
tuated irregularly in brightness, with a 
slow general downward trend; then on 
April 1 began a precipitate drop which 
took it from magnitude 4.5 to 10 in nine 
days. A steady, though slower decline 
took it almost to the 13th magnitude in 
a fortnight more, and it might have been 
supposed that it would soon vanish al¬ 
together. But, early in May, began a 
steady rise in brightness, which brought 


it back to the 8th magnitude h\ the end 
of June. Since then it bus varied hut 
little. 

To complete the record of the light 
changes, the “Harvard Library’’ of 
celestial photographs showed that the 
star had been visible for the past 40 
years as a very faint object of magni¬ 
tude 14.6. A month before the great 
outburst it was still faint. What hap¬ 
pened in the meantime we shall never 
know, for Hercules had got so far down 
in the evening sky that it was out of 
range of the nightly “patrol” cameras. 

Reduced to ordinary language, this 
means that the star shot up in less than 
a month, and probably in a much short¬ 
er time, to 50,000 times its original 
brightness. Ten days later, its light had 
increased to nearly 200,000 of the same 
units. It took more than three months 
to drop to 10,000; then, in hardly more 
than three weeks it went down to five 
times its original light: hut it is now 
200 times brighter than this. 

Next in order (keeping together the 
observations which were made directly, 
rather than with the spectroscope) it 
should be recorded that, on July 1st, 
Kuiper, at the Lack Observatory, ob¬ 
served the star to be a close double. The 
components were 0."21 apart, differed 
little in brightness, and were quite stel¬ 
lar in appearance—even sharper than 
ordinary stars. Later observations with 
other large telescopes have fully con¬ 
firmed this, and show very little evidence 
of change. 

Remarkable as these things are, not 
one of them is without precedent. Nova 
Aurigae, of 1892, faded away and came 
back, to remain visible for months. 
Nova Pictoris (1925) also remained 
bright for months (though without a 
second appearance) and while begin¬ 
ning to fade appeared to be divided into 
three or four components—too close, 
alas, to be clearly resolved with the 
most powerful telescopes available in 
the southern hemisphere. 

To interpret these facts would be an 
almost hopeless task, were it not for 


the aid of the spectroscope—and here 
we have an abundance of new and im¬ 
portant detail. When first observed, 
within a few hours after its discovery, 
the nova showed a spectrum of the type 
which we have learned to expect from 
these stars. Superposed on the ordinary 
continuous spectrum were wide bright 
hands, extending far on each side of 
the usual positions of the lines of the 
elements (such as hydrogen) to which 
they apparently belonged, and numer¬ 
ous dark lines, much narrower than the 
others, though not sharp, and displaced 
strongly to the violet. 

Before going on with the tale it will 
pay us to recall the simple explanation 
of this type of spectrum suggested by 
Adams and fully confirmed by his ob¬ 
servations of Nova Aquilae in 1919. Sup¬ 
pose that, in the first paroxysm, the star 
throws of! the outer skin with high 
velocity—so great that all the force of 
its attraction cannot bring it hack. An 
expanding shell of gas will then sur¬ 
round the intensely hot central core. 

T HE first observations of the present 
nova appear to represent a stage 
where this shell had already become 
thin enough to be fairly transparent and 
give out a spectrum consisting of bright 
lines. 

The gas on the far side of the shell 
was receding from us: even the bright 
lines which it emitted appear to be shift¬ 
ed toward the red. The nearer part is 
approaching, and its lines are shifted 
toward the violet. The intermediate re¬ 
gions on each side of the star are mov¬ 
ing crosswise and give lines in the 
normal position. As every intermediate 
between these extremes exists, the ob¬ 
served bright lines will be wide smears, 
extending far on each side of the nor¬ 
mal positions. Right in front of the 
central star, however, this shell is in a 
petition to absorb its light, and will 
give dark lines. But this part is coming 
toward us at maximum speed, and so 
all the dark lines will be strongly shift¬ 
ed toward the violet. 

We need only recall briefly here how 
the expanding shell surrounding Nova 
Aquilae finally became large enough to 
be distinctly visible with large tele¬ 
scopes as a nebula surrounding the star, 
and still expanding year by year. 

In Nova Herculis, the rate of expan¬ 
sion of the shell, measured by the shift 
of the absorption lines, was 250 kilom¬ 
eters per second on December lStb* 
and dropped to 180 in less than three 
days. This might naturally be attributed 
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to the attraction of the central star, pull¬ 
ing the ejected matter back, though not 
strong enough to keep it from escaping. 
Calculation shows that if the star’s mass 
was a little larger than the sun’s such 
an effect might actually be produced, 
while ttye shell was expanding to a 
radius of 40 or 50 million miles. As it 
grew larger the attraction became weak¬ 
er, and would produce little future 
change. 

As the star rose to its main maximum 
of brightness the bright bands faded 
out and a new set of dark lines, dis¬ 
placed much more than the others, made 
their appearance. This suggests that a 
second paroxysm had expelled another 
mass of material from the star, at a 
higher speed than the first. 

The original set of dark lines per- 
*isted, since the outer, more slowly mov¬ 
ing shell was still theie: but the wide 
bright lines were swallowed up by the 
internal intensity of the general con¬ 
tinuous background. 

After a few days, the first set of dark 
lines disappeared. It is tempting to 
think that the faster-moving inner shell 
reached the outer one and literally swept 
it up. 

This second shell appears to have 
been a big affair. Its absorption lines 
persisted for three months, showing a 
gradually increasing shift, as if the gas 
was still being repelled by the star. This 
is puzzling, as, with their average speed 
of 320 kilometers per second, the ejected 
gases must have reached a distance of 
500,000,000 miles in a month’s time. 
The strongest lines-—of hydrogen and 
calcium—showed several other compo¬ 
nents with larger displacement, suggest¬ 
ing that smaller masses of gas had been 
expelled with greater speeds—up to 
1150 kilometers per second! 

T HE main shell, judging by its spec¬ 
trum, was composed of much the 
usual material of a stellar atmosphere. 
The familiar metals - iron, calcium, 
titanium—were present, also hydrogen, 
oxygen and carbon. For a few days, just 
after maximum, the bands of hydrogen 
appeared strongly. This is the first evi¬ 
dence of the presence of compounds in 
such a case, and suggests that the flying 
mass of gas must have been of at least 
moderately high density at the time. 

As the shell expanded, these bands 
soon disappeared, indicating that the 
lower density had led to the dissociation 
of the compound. As time went on, the 
green auroral line of oxygen, and the 
related pair in the red, made their ap¬ 
pearance. These are forbidden lines, 
which are produced only when the gas 
is so rarefied that the separate atoms 
have a long free time between collisions 
with others; but they do not demand so 
very low a density as many other lines 
<>f this sort 

When the great drop in the star’s 


brightness occurred, the absorption lines 
disappeared—probably because there 
was not a strong enough background for 
them to show upon. The bright lines, 
which had been visible for a long time 
past, remained. The resulting spectrum 
was full of bright lines of iron, both of 
the ordinary and the forbidden sort 
(coming from the ionized atoms). Once 
again, though very peculiar, it was not 
unprecedented. 

The southern star Eta Carinae shows 
a similar spectrum, and has done so for 
many years. It is of great interest that, 
during the first half of the 20th Cen¬ 
tury, this was a very bright star, some¬ 
times reaching the first magnitude. For 
the past 50 years it lias been of the 
seventh blit, from the little we know 
about it, it seems to have been rather 
like a nova, except for the very slow 
tempo of its changes, which required 
\ears when days are usual. 

The bright lines in Nova Herculis. 
at this stage, were fairly sharp, and 
strongly displaced toward the violet, by 
an amount corresponding to the velocity 
of the nearer side of the main shell of 
gas. The hydrogen lines, and others at 
times, showed faint components shifted 
toward the red by the same amount. 
This apparently strange behavior may 
lie simply accounted for by assuming 
that the nearer side of the shell was 
shining strongly, while, for some reason 
or other, the hinder side sent in but 
little light. As the brightness dropped 
to the great minimum, the familiar lines 
characteristic of gaseous nebulae made 
their appearance; and the subsequent 
increase of light came almost entirely 
from this part of the spectrum. These 
are strongly “forbidden” lines, whose 
production demands that the atoms 
vhall have long undisturbed intervals in 
which to emit them, and hence that 
their density shall he very low. As the 
nebular lines (due to oxygen atoms 
minus two electrons) strengthened, the 
auroral line (due to oxygen atoms with 
all their electrons on) weakened, so 
that the process of electron-stripping 
could almost be seen. 

The whole process of transformation 
of a stellar atmosphere into a nebula 
has therefore again been followed, and 
more completely than in previous novae. 
In the present case, the ejected gases 
evidently did not form a nearly uni¬ 
form shell, as in Nova Aquilae, but 
were distributed in irregular patches. 
The spectroscope showed (as has al¬ 
ready been told) that the brightest 
patches were on our side of the star: 
the telescope has revealed two separate 
patches, and (if the whole thing does 
not fade out) may in time show more 
detail. 

When the expanding shell is fairly 
uniform, a very good determination of 
the distance of the nova can be made 
by comparing its apparent size, mea¬ 


sured at the telescope, with its real 
diameter in miles, found from the spec¬ 
troscopic velocities. With such an ir¬ 
regular affair as this one, the method 
fails. Probably the best indication of 
distance is found in the strength of 
the “interstellar” lines, which show no 
trace of the rapid motions present in 
the star and its envelopes, but are ab¬ 
sorbed bv scattered atoms distributed 
thinly throughout interstellar space. In 
this way, a preliminary estimate of 
about 1200 light-years distance has been 
made; but other investigators find a 
somewhat larger distance. 

A SSUMING 1500 light years, we find 
■ thut, before its outbreak, the nova 
was about a quarter as bright as the 
sun (photographically); at maximum, 
some 40,000 times as bright; at its deep 
minimum a little brighter than the sun; 
and, when it appeared to have turned 
into a nebula, it gave out more than 200 
times the sun's light. 

Now an isolated mass of very rarefied 
gas cannot (in any known way) produce 
within itself such a flood of energy. It 
must act as a transformer, receiving en¬ 
ergy from some other source, fflafLcoiv- 
verting it into visible light. TaP* tlif 
original source, we must look to an ex¬ 
cessively hot star in the near neighbor¬ 
hood in this case, obviously the one 
from which the gas was ejected. The 
second rise in brightness must have re¬ 
sulted from an enormous emission of 
ultra-violet light from this star—very 
likely much more than was transformed 
into visible radiation in the patches of 
nebulosity outside. 

What happened to the central star we 
can only conjecture, but, to give out so 
much ultra-violet, aiuj ^ little visible 
light, its surface must have been in¬ 
tensely hot—perhaps at a temperature 
of 50,000 degrees or more. Had it re¬ 
mained of the same size as before the 
catastrophe—when we very reasonably 
guess that it was a bit smaller than the 
sun it would have shone brilliantly. 
However, it is highly probable that, 
while the gas-masses were driven off, 
the central body shrank to a small frac¬ 
tion of its original size. There is good 
reason to believe that, nevertheless, only 
a small fraction of the total mass was 
expelled, and that the surviving nucleus 
has become a dense body like a white 
dwarf. All this supports a suggestion 
of Milne’s, that, under certain condi¬ 
tions, the interior of a star may become 
unstable. The main mass may suddenly 
contract to a small size, heating itself 
excessively, but the outer layers, blown 
away into space, form the expanding 
nebula. But we must know more about 
atoms, and how energy is normally fur¬ 
nished to keep the stars shining, before 
such a hypothesis can be fully tested.— 
Mount Wilson Observatory , November 
30, 1935 . 




Ancient City Mound in Palestine . . . Evidences of hand and gome of the bowls were dec 


Several Conquests Revealed to Excavators 
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orated with red paint. To find them we 
have sunk a great shaft through the 
mound (Figure 2), from the floor of 
Level IX through nine earlier strata 
I Figure 3). 

Presently, invaders superseded the 


F ROM, the Sea of Galilee the 
valley of the Jordan drops 
steadily toward the Dead Sea. 
Fifteen miles below its source a 
lateral valley cuts into it from the 
west, drained by the swift Jalud 
and dominated by three ancient 
caravan cities, Megiddo, Fsdrael 
or Jezreel, and Beth-shan (Fig¬ 
ure I). 

Town-names are many in a land 
so often overrun by amateur lin¬ 
guists. Just as Galilee is known 
as Chinnereth, Gennesaret, and 
Tiberias, and Megiddo becomes 
Maximianopolis and Armageddon 
at a speaker's whim, so Beth-shan 
became Ba-ti-san to the Egyptians 
and Bit-Sani in the Amarna let¬ 
ters. Today the nearby Arab town 
is Beisan; the inhabitants call the 
ancient mound Tell el-Hosn. The 
Greeks dodged tin 1 issue entirely; 
they called it Skythopolis, and 
Nysa. Bashan (‘the Bull of Bash¬ 



pit-dwellers. We have learned that 
they introduced copper at Beth- 
shan and built real houses of sun¬ 
baked brick; this is Level XVIII, 
the oldest of nine Bronze Age cul¬ 
tures before Palestine's destinies 
became merged with those of 
Egypt. Life in northern Palestine 
was peaceful throughout this time; 
the country was inhabited by Cana 
unites, distant kinfolk of the Isra¬ 
elites, speaking a dialect of Ara¬ 
maic also spoken by the Habiru; 
eventualL it was known as Hebrew. 
None of the early levels was closed 
over by the blanket of ashes that 
at many ancient sites tells bluntly 
of the invader’s torch, and none was 
defended by city walls. 

P ALESTINE was made to be con 
quered. In the early 17th Cen¬ 
tury before Christ the bustling 
market-towns and the sleepy ag¬ 
ricultural communities were quietly 
subjugated by a mysterious Asiatic 


an’) is different; it is a cattle- Figure 1: Map fhowing places named in text people, the illiterate Hyksos, known 


raising district in Trans¬ 
jordan. 

Old Stone Age men 
were hunters. Heedless of 
the dramatic events des¬ 
tined there for future 
centuries, they Ignored the 
low natural mound (Beth- 
shan ) which rose from 
the south bank of the 
Jalud, four miles above 
the Jordan. But Neolithic 
men were farmers who re¬ 
quired rich soil and co¬ 
pious water for their poor 
seed. They thought the 
mound ideal, and long be¬ 
fore 3000 b.c.. they built 
a little village there, the 
most primitive yet exca¬ 
vated in Palestine, in or¬ 
der to be near their fields. 
Their houses were squalid 
pits dug three or four feet 
deep in the damp red soil, 
roofed with matting or 
brushwood. Their tools 
were of flint; their pottery 
was crudely made by 



Figure 2: The great mound of Beth-shan, showing the dump of the excavation* 
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to archeologists only by the disparaging 
comments of their unwilling hosts and 
by a few potsherds of rare type. 

Unimpressed by the might of the 
Pharaohs, the Hyksos presently wrote 
themselves into history by forging into 
Egypt, which they captured in 1675 b.c. 
A century later Ahmose I drove them 
back across Suez, and his successors’ 
repeated raids into Palestine weakened 
and disheartened them. In 1479 b.c. the 
last remnant of their union with the 
Syrians and Canaanites was wiped out 
by one of Egypt’s greatest kings, Tuth- 
mosis III (alias Thothmes), in the fam¬ 
ous battle of Megiddo. 

Tuthmosis took over their captured 
provinces, and Beth*shan appears on the 
walls of the Karnak temples on the 
boastful lists of towns he won. Off the 
record he might have admitted the true 
motives of his conquest: to guard against 
a reawakening of the sore and smarting 
Hyksos, or against an invasion by that 
newly-risen northern power, the Hittites, 
to secure spoil and tribute, and to tax 
the profitable commerce of the age-old 
caravan trails; but if he had felt called 
upon to justify his conduct in public he 
would surely have declared it his divine 
mission to enlighten these miserably 
backward peoples. Ancient history is not 
bunk; it is merely the school of die- 


C ERTAIN it is that under Tuthmosis 
the ninth level was built und Beth- 
shan’s prosperity began. The excava¬ 
tions of the University Museum, begun 
in 1921 under C. S. Fisher and later 
directed by Alan Rowe and by G. M. 
Fitzgerald, have revealed a vast temple, 
divided into two sanctuaries (Figure 4). 
In the southern part lay an inscription 
recording its dedication to Mekal, the 
local Baal; the northern sanctuary we 
think was built for Antit who as Ash- 
toreth, Astarte or Ishtar was known to 
the furthest limits of the ancient world. 

> •• ■' 
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BETH-SHAN 

I Arabic 
II Byzantine 
Roman 
III Jewith 

Hellenistic Greek 

Mound deserted 
yw Israelite 
Philistine 

V Egyptian (Rameses III) 

VT Egyptian (Seti I and 
Rameses II) 

VII Egyptian (Amenophis III) 
VIII Canaanite peasants 

Egyptian (XVIII dynasty; 


Tuthmosis III) 


to Canaanites and others 

II) 


636 A. D. to modern timet 
330 A. D. to 636 A. D. 

301 B. C. to 329 A. D. 

c. 1000 fl. C. to 301 B. C. 
c. 1150 B. C.to c. 1000 B. C. 
1198 B. C. to c. 1150 B. C. 
1313 B. C. to 1198 B. C. 

1411 B. C. to 1314 B. C. 
1447 B. C. to 1412 B. C, 

1479 B. C. to 1447 B. C. 


Figure 3: A table of level* or strata in the mound. Read from the bottom up 


In the temple stood several altars, one 
provided with a channel for draining 
off the blood; beside it lay a ritual dag¬ 
ger of bronze und the hones of a young 
hull, tin 4 last animal to he sacrificed 
before the temple was destroyed. 

The temple, dedicated to Canaanite 
gods, is thoroughly a product of local 
architecture; plan and materials alike 
conform to local prejudices to make this 
the finest as well as the earliest example 
of Canaanite public architecture yet dis¬ 
covered. Only for details—-cornices, 
door-mouldings, column capitals and 
bases, stepped altars—did the builders 
rely on Egyptian inspiration, no doubt 
because optional decorations were un¬ 
known to the native art. 

Just outside the temple the excavators 
came upon a bas-relief in basalt (Fig¬ 
ure 5). The upper scene shows a fight 
between a lion and a dog; in the lower 
the lion’s tail is between his legs, and 


we judge him to be in retreat, however 
stiff and dignified. As he goes, the dog 
slavers at his hack. This inaccurate 
sculpture has vigor and a lucid symbol¬ 
ism, if we identify the dog as guardian 
of the temple and the lion as Nergal, 
god of pestilence and death: the guar- 
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Figure 4: The temple excavated in Level IX, where ancient rites took place 


Figure 5; A bas-relief in basalt 

dian has driven plague from the com¬ 
municants. You will find it one of the 
proudest possessions of the new museum 
in Jerusalem. 

Also in Level IX was found broken 
pottery from Cyprus and Crete. It is 
with some apprehension, nowadays, that 
we turn up Mediterranean wares in such 
closely-dated strata, because the life- 
work of a hundred scholars who have 
synchronized Aegean pottery with that 
of Asia Minor and Egypt might be 
wiped out by a new stratification; the 
Beth-shan types happily agree with the 
dates expected of them. 

This much we know about Beth-shan 
under Tuthmosis’ rule, because we have 
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seen the evidence resurrected from its 
long burial. To digress a moment, we 
may borrow further details from the 
pages of general history. 

The community living isolated from 
the trading world, producing all its own 
goods without surplus, has never existed 
except in the imaginations of economic 
theorists. Fifty thousand >ears hack, 
paleolithic man must have bartered the 



Figure 6: Two stelae found in the 
6th Level of the Beth-shan mound 


chestnuts of the hills against the salt of 
the coastal flats. At Tepe Gawra (Ar¬ 
ticles on Tepe Gawra appeared in Sci¬ 
entific American, Oct., 1935, pages 178- 
179 and Dec., 1935, pages 310-313. It 
does not appear on the map, Figure 1, 
being 500 miles northeast.— Ed .), closer 
to the elements than any other organ¬ 
ized community which we can study in 
detail, gold, copper, lapis lazuli and 
carnelian are found (and these merely 
head the list), none of them produced 
locally and some imported from great 
distances. As soon as one Tepe Gawran 
raised a few extra bushels of grain, to 
trade for a gem for his fiancee, the rest 
were sure to follow suit next year. The 
story of civilization can be followed in 
the rise of man’s appetite for luxuries, 
spices and perfumes, rare cloths and 
precious stones. 

The big towns of the interior, Aleppo, 
Hama, Homs, Palmyra, Damascus (the 
most admired if not the oldest of all), 
Beth-shan, Amman and IVtra were— 
most of them still are—natural foci; 
Beth-shan, for example, received much 
of the traffic south-bound from Dam¬ 
ascus for Jerusalem and beyond to 
Egypt and return, and a large share of 
the products of the Transjordan desert 
fringe, bound west to the coast. On this 
commerce the government exacted as 
many taxes as possible—one of the rea¬ 
sons why the Egyptians wanted Beth- 
shan; and the caravan track was a mili¬ 
tary route as well. In return the gov¬ 
ernment was supposed to police the 
desert trails and to keep the water-holes 
open and clean. It rarely did. 


The heel of the conqueror seldom trod 
too heavily, however; these imposts 
might bite deep into the profits of the 
middlemen, but it could have made little 
difference to them or to the farmers if 
the yearly tribute in precious metal (by 
weight; coinage was yet to be intro¬ 
duced), labor or materials was paid to 
the local agent of distant Egypt’s king 
or to some local sheikh, except that in 
the long run the stronger rule made for 
longer peace and more lasting prosper¬ 
ity. The modern argument that war will 
cure an economic crisis may yet prove 
fallacious. None the less, Palestine re¬ 
served the right to revolt at every op¬ 
portunity. 

Archeology brings home with deadly 
clarity the extent of Egyptian aims in 
Palestine. The Egyptians who manned 
the garrisons and customs-houses and 
law-courts, who erected stone slabs with 
hieroglyphic messages and lost their 
scarabs in Beth-shan’s dusty streets, 
were the lone representatives of the 
conquering power. Egypt was interested 
only in farming the land’s taxes, and 
the whole provincial administration was 
designed to keep the tax-gatherers alive 
and active. 

I EVEL IX was destroyed after a gen- 
J eration; we do not know how, by 
whom or why. Upon its ruins was built 
a rude mud village without temples or 
other public buildings. The finds are 
poor, too, although we are grateful for 
a little Mediterranean pottery, some 
eylinder seals, and a few Hittite objects, 
welcome to the diggers of Beth-shan as 
tell-tales of contact with the outer world. 

With Level VII (Figure 3) Beth-shan 
became once more a great city. A new 
Canaanite temple was built, and beneath 
its altar steps were placed a scarab, a 
ring, and other objects bearing the 
name of Amenophis III who came to 
the throne in 1411 b.c. Near the temple 
were erected a fort-tower and a house 
which muy have been the residence of 
the commandant, and a silo capable of 
holding a thousand bushels of grain. 

In 1375 Amenophis died and was suc¬ 
ceeded by his son Akhnateh, effeminate 
and mystic, husband of the charming 
queen Nefertiti. He was far too con¬ 
cerned in forcing Egypt’s religion into 
the mold of his monotheism to care 
about the wider Empire, and through 
his and his glittering nephew Tutank- 
hamun’s reigns Palestine and Syria 
gradually dropped from Egyptian con¬ 
trol until the time of Seti I who won 
them back and built a new Beth-shan, 
Level VI. 

In the foundation deposits of his new 
temple we found the rings and scarabs 
of his father Rameses I and of himself, 
which he thoughtfully placed there. In 
the Banctuary he also set up a great 
stela of basalt (Figure 6, at left) en¬ 


graved in hieroglyphics and dated in 
the year he began to reign, so that his 
first thought must have been to regain 
Egypt’s lost Palestinian tributes. His 
successor, Raineses II, set up a second 
stela (Figure 6, at right) to commemo¬ 
rate his prowess in suppressing new 
revolts in Palestine; this stela has been 
brought to Philadelphia and erected 
in the University Museum. From this 
period date the curious pottery coffins 
whose lids resemble human features 
(Figure 7) made for mercenary soldiers 
of Mediterranean origin. 

About 1350 b.c, arrived the first 
apostles of a new order. The Israelites 
crossed the Jordan some distance below 
Beth-shan and captured Jericho. Later 
they attacked Beth-shan, hut were 
thrown out. 

The fifth and last Egyptian level at 
Beth-9han was founded by Rameses III 
about 1195 b.c. Rameses had to fight the 
Philistines who pressed down from their 
spawning-grounds in the vague north 
and attacked Egypt; he drove them 
hack, and defeated them in Palestine, 
hut they remained to settle in the fer¬ 
tile coastal plain, and to give the coun¬ 
try its name. 

After his death in 1167 B.c. the mer¬ 
cenaries sold out to the Philistines. 
Beth-shan passed forever from Egyptian 
control, and became a stronghold of Phi¬ 
listine power. About 1020 B.c. they won 
a battle from the Israelites, led by Saul 
and his sons, on nearby Mt. Gilboa. 



Figure 7: The large pottery lid of a 
mercenary soldier’s curious coffin 


Saul, defeated and wounded, killed him¬ 
self, and his conquerors exhibited his 
body and his armor in public triumph 
at Beth-shan. A few years later David, 
or someone else, avenged this outrage 
and destroyed the town. It was not oc¬ 
cupied as a city again until the Greeks 
of Alexander came in; from then on 
Beth-shan's history is the story of the 
Greek and Roman worlds. 





Patents and Industry 


r T , HE accompanying summation of a report aub- 
A mitted at the request of the Secretary of Com¬ 
merce as a part of the Second Report of the Presi¬ 
dent's Science Advisory Board, is important in 
that, if the recommendations should be adopted, 
the radical changes would tremendously affect not 
only the inventor holding a single patent and the 
corporation holding hundreds but also the general 
public which benefits by every new development. 
What the effect might be, we leave to the judgment 
of our readers. We present the recommendations 
embodied in the report, together with some of the 
advantages and disadvantages of each suggested 
change; and ask that, after careful study, you write 
us your opinion. Should you and other readers 
supply us with sufficient and convincing evidence 
of the general feeling regarding these recommen¬ 
dations, it is our plan to appear before official hear¬ 
ings and assist in clearing up any quirks which may 
be present. Please address your letter to The Editor. 


u t 11HE patent system of the 
I United States was set up 
originally to benefit the 
public by advancing the useful 
arts. It does this by creuting a 
temporary monopoly, thereby 
rendering possible the hazard¬ 
ous development of untried in¬ 
ventions, which would not 
otherwise come to fruition to 
add to the general well-being 
and increase the standard of 
living of the people. By its sub¬ 
stantial rewards, it stimulates 
invention and the assiduous 
study and persistent effort on 
which invention is based. That 
il has been successful needs no 
demonstration, for its results 
are all about us.” 

This statement, together with further 
discussion anent technical advances 
which result in the creation of new and 
extensive industries for the well-being 
and prosperity of the country as a whole, 
comprises the introduction to the report 
of the Science Advisory Board's com¬ 
mittee on the “Patent System and Stimu¬ 
lation of Industries.” As the quotation 
indicates, the Committee wus concerned 
in its study, not with any question of 
abandonment of the system, but with the 
development of “a broad policy and pro¬ 
gram for the stimulation of new indus¬ 
tries in this country.” Quoting further: 
“The inquiry is directed to the stimu¬ 
lation of new non-competitive industries, 
using ‘non-competitive' in the sense that 
they should not merely replace an ex¬ 
isting industry or product by a substitute 
of no greater social value; but rather 
should increase the potential aggregate 
of gainful employment, increase the 
comfort and safety of living, or confer 
other important social benefits.” 

Having explored the subject of pat¬ 
ents fully, the committee recommended: 

1. . . that, when an application is 
ready for allowance, it be published in 
the Official Gazette , and the submission 
of pertinent facts by interested parties 
invited” 

2. “. . . that there be established a 
single Court for Patent Appeals, in order 
to establish and maintain harmony and 
accuracy in judicial interpretation of 
patent questions , by confining the ap¬ 
pellate jurisdiction in civil patent causes 
to one court , composed of permanent 
judges having the necessary scientific or 
technical background” 


3. . . that there be provided scien¬ 
tific or technical advisors or juries to 
furnish adequate scientific or technical 
assistance to courts of first instance in 
equity patent causes 

4. An annual tax upon all patents. 

The argument of the committee on 
Recommendation No. 1 cites the com¬ 
plexity of our patent system with 90,000 
patents issued in a year. This is an error, 
for the annual average for 1932, 1933, 
1934, and 1935 has been substantially 
less than 50,000. Even so, without an 
increase in the corps of examiners, it is 
impossible to review adequately all prior 
art. French patents are issued with little 
or no examination while the British and 
German systems provide for publication 
of an application before issuance. Our 
patent system is better than the French, 
says the Committee, hut a modification 
of the system to permit publication be¬ 
fore issuance will increase the presump¬ 
tion of validity and tend to lower the 
probability of expensive litigation. 

In favor of this may he cited the fact 
that the Patent Office does not have at 
this time adequate facilities for making 
a complete search with respect to any 
invention outside of the field of the pat¬ 
ented art. The result is that patents are 
often granted for inventions which have 
been in use for many years but which 
for some reason or another have never 
been patented. Pre-publication would 
prevent such patents from issuing. Also, 
it would tend to remove from the Gov¬ 
ernment the burden of making an ade¬ 
quate search and place it upon the 
persons whose interests are really af¬ 
fected, with the final result that the 


cost to the Government might 
be reduced. 

One disadvantage of this 
scheme would be that large 
and unscrupulous organiza¬ 
tions could effectually prevent 
the inventor from securing a 
patent on any important inven¬ 
tion by simply opposing the 
grant of his patent and sub¬ 
jecting him to a greater ex¬ 
pense than be could afford to 
pay in his efforts to secure his 
patent. Also, any departure 
from the present custom of the 
Patent Office to maintain ap¬ 
plications in strict confidence, 
except in certain well defined 
cases, would lead to fraud. Per¬ 
sons other thun the true in¬ 
ventor, having seen published accounts 
of a patent application, could make 
fraudulent application for a patent on 
the same invention. 

The American Bar Association has 
rejected several times in recent years 
the suggestion (Recommendation 2) 
that a single court of patent appeals be 
established. The expense which would 
be incurred by litigants in travelling 
from all over the country to the location 
of the court seems to be the main ob¬ 
jection to this scheme. Or, if this single 
court should move to various parts of 
the country, appeals could be argued 
only in specific periods in any particular 
locality, thus making for delay. Further¬ 
more, it would set a precedent for the 
formation of other special courts of ap- 
peul to handle admiralty cases and 
other cases involving special branches 
of the law. 

O NE strong argument in favor of this 
proposal is the fact that it would 
lend to produce uniformity of decisions 
in patent cases. There are 10 Circuit 
Courts of Appeal in the country and 
often there is a conflict in opinions be¬ 
tween circuits, which opinions often can¬ 
not be made uniform because of the 
difficulty or expense of reaching the Su¬ 
preme Court. It would also tend to 
create a court of experts over a period 
of years, both in patent law and various 
branches of science. 

The Committee's Number 3 was based 
on the fact that patent litigation is con¬ 
cerned with both the law and the tech* 
nical facts. No amount of evidence, 
voluminous though it may be, can quali- 
(Please turn to page 109) 
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Why Does THE 


Family Rows Rare Within the Atom . . . Peculiar 
Behavior of Electric Forces Prevents Nucleus 
From Flying Apart . . . Scientists Seek Solution 

By JEAN HARRINGTON 


T HE worthy gentlemen who write 
dime-thrillers frequently amuse 
themselves by imagining what 
may happen “when somebody makes a 
machine to blow up atoms and let their 
energy loose.” But scientists are not 
much troubled about such a possibility; 
they have, in fact, blown up many an 
atom already, with no dire results. 
What bothers them more is why the 
atom does not more often blow up by 
itself; why, indeed, it sticks together at 
all. 

If the laws of the world of normal 
sizes held down in the region of atomic 
dimensions, there would be reason to ex¬ 
pect that the pieces which join to form 
the core or nucleus of an atom would 
almost never approach each other close¬ 
ly, let alone stick permanently together, 
for under ordinary circumstances, 
electrical charges of like sign repel each 
other with a force which grows larger 
the nearer they come together. This is 
according to the classical electrostatic 
law which every student of elementary 
physics knows: The force between two 
charged bodies varies directly as the 
product of their charges and inversely 
as the square of their distance apart. 

Thus, when two similarly charged 
particles touch or collide, the force 
tending to separate them should be in¬ 
finitely great. But this cannot be actual¬ 
ly the case, for within the nucleus id 
an atom dozens of positively charged 
protons may exist together in peace and 
harmony, with no tendency whatever to 
explode and fly off into space, except 
when tampered with from the outside. 

H ere scientists are confronted with 
another phase of the same prob¬ 
lem which faced Einstein before he 
presented the world with relativity. The 
classical mechanics of Newton, which 
for several centuries had dealt success¬ 
fully with the more ordinary phenom¬ 
ena of earth and sky, were known to 
fail occasionally within the depths of 
the universe. Einstein took Newton’s 
laws and extended them to fit a cosmic 
scale. Classical laws must now be ad¬ 


justed again, to fit and to express the 
behavior of the infinitely small. 

The Rutherford-Bohr nuclear atmn 
has been the standard atomic model 
since Bohr’s work in 1913. Naturally the 
nucleus is not its only part. It is the 
massive, positively charged core, around 
which sweep negative electrons in fixed 
orbits of various sizes. Bui our problem 



Figure 1: Heisenberg, the brilliant 
German physicist who originated 
the neutron-proton nuclear theory 


of atomic stability does not arise in con¬ 
nection with these extra-nuclear elec¬ 
trons. They seem to obey the laws of 
the universe better than their brother 
protons within the nucleus. They are 
held in their courses by the attraction 
of opposite charges, and there they stay, 
spinning and revolving, as stable as the 
solar system, and we may cease to worry 
about them. It is the nucleus which gives 
us trouble. 

From studies of radioactive disinte¬ 
gration and from other experiments in 
breaking up atoms, it soon became ap¬ 
parent that protons, alpha particles, and 
perhaps electrons originate within the 


nucleus. How could these building 
blocks be stacked to fill the two chief 
requirements: atomic weight and atomic 
number? 

Until the neutron was discovered in 
1931, it appeared that the proton was 
the most important construction unit, 
both of weight and charge, for it forms 
the nucleus of the simplest and lightest 
element known, hydrogen. It was 
thought, for example, that the oxygen 
atom must contain 16 protons, for it has 
un atomic weight of 16. Its atomic num¬ 
ber (that is, its positive electric charge) 
is only 8, so, in order to neutralize half 
the charge of the 16 protons, it was 
necessary to put eight additional elec¬ 
trons into the nucleus itself. Moreover, 
ever) four protons were supposed to 
combine with two electrons to form a 
kind of sub-unit of structure, the alpha 
particle. 

This conception was very hard to 
swallow, for the electron, although it 
weighs far less than the proton, com¬ 
pares with it in size as a cathedral to a 
pea. How to get eight cathedrals into a 
pea-pod? This disgruntled the physi¬ 
cists no end. And here, again, was the 
question of stability. Why should the 
protons left without electron mates 
stick together as they did? Theoretical¬ 
ly, they should still be repelling each 
other in opposite directions just as hard 
as ever before. This problem was shelved 
for the time by supposing that the elec¬ 
trons formed a kind of cement which 
held them all together. 

T HE appearance of the neutron on 
the atomic scene helped to clear 
things up. To all practical intents and 
purposes it has the same weight and size 
as the proton, and fits into the nuclear 
pea-pod much more comfortably than 
the electron. It has no electric charge 
a^all, and thus its inclusion in a nucleus 
affects only the weight and not the 
atomic number. Now the oxygen nucleus 
becomes a huddle of eight protons ahd 
eight neutrons. 

But in a breath, the convenient elec¬ 
tron cement idea was swept away. Then 
it was that the scientists began to juggle 
with the laws of the universe. The in¬ 
verse square law of repulsion between 
protons, they said, must fail at dis¬ 
tances as tiny as these we are dealing 
with inside the nucleus. There must be 
another force acting, of nature unknown, 
but strong enough to hold the nucleus 
together. 



Btick Together? 


This force the German physicist 
Heisenberg (Figure 1) assumed to be 
a strong attraction between proton and 
neutron, and there are various and sun¬ 
dry reasons to justify the assumption. 
Foremost is the tendency for the forma¬ 
tion of neutron-proton pairs within the 
nucleus. Long before the existence of 
either particle was known, it was noted 
that for most elements, and particular¬ 
ly the lighter ones, the atomic number 
was roughly half the atomic weight. Tin 1 
formation of pairs with a charge of 1 
and a weight of 2 gives a plausible 
physical explanation of the phenom¬ 
enon. 

I T is true that the heavy elements. 

such as lead and mercury, have a 
preponderance of neutrons in their nu¬ 
clei, and this we will attempt to explain 
later. But it is also true that the most 
stuhle and most abundant elements are 
those which contain equal numbers of 
protons and neutrons. Thus silicon, with 
14 pairs, and oxygen, with eight, to¬ 
gether make up 75 per cent of the earth’s 
crust, and are equally abundant in the 
stars. 

The mathematical expression of the 
behavior of the nucleus is given by a 
curve (Figure 2), which, because of 
its shape, is known as the potential 
barrier. It shows how the strength of 
the electric forces varies within and a- 
round the nucleus. Along the horizontal 
line, the distances are marked off in 


trillionths (10' r2 l of centimeters. Along 
the vertical axis, the electric force or 
potential is plotted in millions of elec¬ 
tron volts. The zero point at the cross¬ 
ing of the axes represents the center of 
the nucleus. 

What does the curve tell us? Suppose, 
for example, that we have a proton 
which we would like to shoot into the 
nucleus from the outside. As it ap¬ 
proaches along the horizontal axis, it en¬ 
counters a repelling force which grows 
stronger and stronger as the distance 
grows less. It is as if we were trying to 
roll a hall up a hill which grows steepei 
the higher we climb. This effect is shown 
by the rising portions of the curve, and 
it is just what we would expect from 
the classical electrostatic law. 

But suddenly the curve stops going up 
and drops abruptly to zero and below. 
This phenomenon occurs at a point 
about one trillionth of a centimeter a- 
way from the center of the nucleus. If 
we have given our proton enough energy 
to overcome the growing force up to this 
point, it suddenly ceases to be repelled, 
and is attracted straight into the heart 
of the nucleus. 

If, however, we have failed to shoot 
our projectile with enough force to scale 
the potential barrier, it will simply 
graze the nucleus and be repelled in 
another direction. Cloud chamber photo¬ 
graphs of the tracks of such projectiles 
have been taken (Figure 3). We can 
control and measure the energy of the 



projectile, and we can measure on the 
photograph the angle through which it 
has been deflected; thus we can calcu¬ 
late the strength of the electric field 
which has given it the deflection. This 
is our chief clue to the shape of the 
potential harrier. 

The existence of the pit in the mid¬ 
dle of the curve, the so-called “potential 
hole,” is very significant. It shows how 
the classical electrostatic law fails with¬ 
in the nucleus. It shows that some force 
other than electrostatic repulsion must 
exist to hold the particles together. And 
it shows that the strong electric field sur¬ 
rounding the nucleus, the potential bar¬ 
rier represented by the peaks of our 
curve, serves not only to keep other 
( barged particles out, hilt to hold the 
protons within. If a proton coming from 
the outside needs six or seven million 
electron-volts of energy to cross the bar¬ 
rier and get inside, then a proton which 
is already inside needs the same amount 
of energy to leap over the barrier and 
escape. 

But this is a statement which, as usu¬ 
al, when we are dealing with atoms, 
must he modified. Nowadays, according 
to wave mechanics, everything is based 
on the principle of probability. Because 
a body usually obeys a certain law no 
longer means that it always does. Our 
old laws are no longer absolute; they 
are expressions of average behavior. 

W E need to introduce this idea here 
to show that the potential barrier 
is not an absolute quantity. If we have 
a proton with a given amount of energy 
outside the nucleus, there is a certain 
probability that it will penetrate there¬ 
in. The more energy it has, the better its 
chances of doing so; and if its energy is 
equal to that of the potential barrier, it 
is fairly certain of success. But the fact 
remains that a particle has a chance of 
gelling into the nucleus, and conversely, 
of escaping from it, with an energy less 
than that represented by the potential 
harrier. Experiment shows that such a 
case frequently occurs. 

It must be quite clear that the poten¬ 
tial harrier applies only to charged par¬ 
ticles, such as protons, alpha particles, 
or the hare nuclei of other elements. An 
electric field has no effect on an un¬ 
charged body; hence for neutrons there 
is no repulsion and no potential barrier 
to cross. They can penetrate quite easily 
into the nucleus; the fact that they are 
held there so tightly is so far unaccount¬ 
able unless one accepts Heisenberg’s 
theory of strong proton-neutron forces. 

It must also he understood that the 
potential harrier is harder to cross for 
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some particles than for others. A pro¬ 
ton, for example, experiences less re¬ 
pulsion from a nucleus than an alpha 
particle with its double charge. The lat¬ 
ter must have more energy than the pro¬ 
ton in order to penetrate a given 
nucleus. A further complication is that 
the harrier annoyingly changes height 
whenever a charged particle is added or 
subtracted; for obviously a change in 
the concentration of electricity within 
the nucleus alters the strength of the 
field around it. 

Illustrating, as it does, by a sudden 
drop from positive to negative potential, 
the attractive forces operating within 
the nucleus, the potential barrier an¬ 
swers the cjuestion of why the atom 
sticks together at all. ft does not explain 
how the nucleus is actually composed, 
nor the nature, the cause, and the be¬ 
havior of the forces holding it together; 
these are still matters of conjecture 
problems ready and waiting for the Ein¬ 
stein of the atom. 

But there is still another check on our 
belief that, whatever their nature, the 
forces within the nucleus are real and 
tangible. The check is the odd fact that 
the nucleus always weighs less than the 
sum of its parts. If, for example, we 
add up the free weights of two protons 
and two neutrons, we should, theoreti¬ 
cally, get the weight of an alpha par¬ 
ticle. Actually, the alpha particle 
weighs slightly less than this total. What 
has happened? 

T HE solution of the mystery lies in 
the fact that mass and energy are 
in reality two different forms of the 
same thing. Mass can he changed into 
energy, and conversely, energy can be 
transformed into mass. Energy was 
needed to bring the particles together 
and hold them there, and so some of 
their mass obligingly transformed it¬ 
self, and was used up in the process of 
forming the nucleus. If we should ever 
wish to restore the particles to their 
original mass we must give them hack 
the same amount of energy that was 
transformed from mass into the cement¬ 
ing forces. 

All nuclei have undergone a loss of 
mass, some more than others. The dif¬ 
ference between the theoretical and the 
actual weight is called the mass defect, 
and it represents in every case an 
equivalent energy loss, which is known 
as the binding energy. A nucleus which 
has a high binding energy relative to its 
weight is more stable than one of low 
binding energy. This is the first factor 
in our last problem, of why some nuclei 
stick together so much better than 
others. 

An unstable nucleus is one in which 
the forces trying to preserve its unity 
are in some way unbalanced. The bal¬ 
ance of forces depends upon the ratio of 
neutrons to protons, and this in turn is 
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dependent upon the energy levels within 
the nucleus. 

The idea of energy levels is a familiar 
one, for the electrons revolving outside 
the nucleus have long been known to 
possess only certain fixed amounts of en¬ 
ergy, represented by the size of their or¬ 
bits, or, in more up-to-date terms, by 
their wave lengths. But that levels also 
occur within the nucleus is a fact only 
recently acknowledged. A study of the 
velocity of alpha particles emitted from 
radioactive elements showed that they 
could be classed into various speed 
groups, indicating that they started from 
a series of different energy states within 
the nucleus itself. (These states, inch 



Figure 3: Alpha particles deflected 
from their paths by passing through 
the electric fields of light nuclei. 
From such photographs the shape 
and size of the potential barrier can 
be determined for many elements 

dentally, give a further clue to the shape 
of the potential harrier.) 

This means that as each successive 
proton or neutron is added to the nu¬ 
cleus, it falls into a fixed energy state, 
the lowest one still unoccupied. There 
are two sets of levels, one for each kind 
of particle; for the proton, the levels 
are farther apart, to make room for the 
additional energy it has because of its 
electrical charge. We might compare 
them to two ladders, the proton ladder 
having rungs spaced wider than the 
neutron rungs. 

For the nucleus to be stable, the top¬ 
most neutron and proton must be at 
approximately the same height on their 
respective ladders. As the elements in¬ 
crease in atomic weight, the proton gains 
in height on the neutron, and hence we 
must put extra neutrons on the upper 
rungs to catch up. Thus, in the heavy 
elements, there may be as many as 30 
or 40 percent more neutrons than pro¬ 
tons. 


FEBRUARY • 1936 

When the nucleus acquires too many 
neutrons or too many protons, the bal¬ 
ance of forces between them is upset. It 
cannot stay as it is, and sooner or later 
it tries to right itself by shooting off 
some particle or other, and changing 
itself into a nucleus of a quite different 
kind. 

Strangely enough, it does not emit 
its extra protons or neutrons; not, at 
least, if the disintegration is spontaneous 
and unforced. It may give off an alpha 
particle, an electron, or a positron. But, 
you cry, then do all these things exist 
in the nucleus too? Probably not. It is 
more likely that they are created at the 
instant of emission. 

An extra neutron, for instance, may 
split into a proton and an electron, the 
latter flying off into space as soon as it 
is created. This is a common type of 
‘disintegration among the unstable, 
radioactive elements. Similarly, a pro¬ 
ton may change itself into a neutron by 
emitting a positron, the positive ana¬ 
logue of the electron. With the emission 
of an alpha particle, the nucleus rids 
itself of two neutrons and two protons 
at one fell swoop. Although it is still 
argued by some that the alpha particle 
must pre-exist in the nucleus, the pres¬ 
ent tendency is to consider that it, too, 
is created, as it were, on the wing. 

I N the foregoing discussion we have 
tried to show how stability depends 
on the ratio of protons and neutrons 
present. For a given number of protons, 
there may he anywhere from two to nine 
possible neutron combinations without 
unbalancing the energy levels too radi¬ 
cally. This accounts for chemical iso¬ 
topes, elements which have the same 
atomic number and identical chemical 
properties but differ in the weight of 
their nuclei. The most abundant and the 
most stable isotopes, however, are in 
general those whose energy levels are 
most nearly balanced. 

We have compared the nucleus, now, 
to a crowded peapod, to a hole sur¬ 
rounded by a potential harrier, and to 
a set of ladders; but of course these are 
not accurate pictures of the true 
nucleus. We have used them only as 
convenient ways of trying to explain 
why the nucleus clings together at all, 
and why some nuclei stick together bet¬ 
ter than others. Even the ultimate par¬ 
ticles of matter—electrons, protons, and 
neutrons—can no longer be thought of 
as little round balls; they are too am¬ 
biguous in their nature, behaving at one 
time like wave radiations, and again 
like actual particles. The thinking man, 
when once he is accustomed to the facts, 
discards all models and pictures as 
mental crutches, and accepts the atom 
and its nucleus as entities which he 
knows to exist, but which he cannot 
visualize as similar to anything he knows 
from everyday experience. 
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Irene Curie Joliot 


J UST before last month's number of 
this magazine went to press, the No¬ 
bel Prizes for Physics and Chemistry 
were awarded to three scientists whose 
outstanding researches had already been 
described in it, and at that late date it 
proved possible only to insert in the 
proofs brief mentions of the awards. The 
article in question was entitled “Artifi¬ 
cial ‘Radium’ ” and was by Professor E. 
U. Condon of Princeton University. In 
it Professor Condon explained, almost 
prophetically of the prize awards as it 
later turned out, the remarkable re¬ 
cent work of Dr. James Chadwick of 
Cambridge University who has won the 
Physics Prize for discovering the neu¬ 
tron, and of the two Joliots of the Ra¬ 
dium Institute of the University of Paris 
who won the Chemistry Prize. Photo¬ 
graphs of the Joliots are reproduced a- 
bove. The Joliots received the Prize 
jointly because they work as a team. 
Madame Joliot, however, signs her re¬ 
search papers Ir&ne Curie. She is the 
daughter of the famous Marie Sklodow- 
ska Curie, a Pole who removed to Paris. 
The Prize was awarded to the Joliots 


Prof. F. Joliot 


for the discovery of induced or artificial 
radioactivity and the creation of new 
elements by atomic bombardment. 

T ODAY, as Professor Condon recent¬ 
ly said, there is no depression in re¬ 
search in fundamental physics. Advances 
have come thick and fast and, at that, 
right on the heels of much shaking of the 
head by older men of science who 
had feared that the immense current 
of discovery which followed on the 
awakening of a stagnant science by the 
discovery of the X rays in 1895 was now 
drawing to a close. It has been young 
men, mainly in their thirties, who have 
made many of the recent advances. 

It is becoming increasingly difficult, 
though most fascinating, to keep up 
with the world’s current advances in 
physics. A year or two ago the Bishop 
of Ripon, in England, told a scientific 
gathering that science ought to take a 
vacation for a while. This remark soon 
became famous. Many commentators 
interpreted it to mean that the bishop 
felt we had already learned enough foT 
our own good. What the bishop meant 


was probably half whimsical: the feel¬ 
ing, which many of us doubtless share, 
that the physicists have been making 
major hits faster than the average mere 
mortal could keep up with them, and 
that a breathing spell would permit 
those of us who were not geniuses to 
catch up with the trailers in the race 
and perhaps to keep the leaders at least 
within sight. But it is not merely lay¬ 
men who have experienced this diffi¬ 
culty. Scientists themselves also feel it. 
Thus we find, for example, a biologist 
here and a chemist there, stating per¬ 
haps a bit sheepishly that they have had 
all they could do to keep abreast of de¬ 
velopments in their own field of science 
and so, like non-professional persons, 
attending popular lectures on other 
branches of science in order to get some 
idea ot what is going on in them. 

We may go still further: Even among 
the physicists themselves the research 
has become so specialized that those 
who are working in different branches 
often cannot wholly understand what 
physicists working in other fields mean. 

W HAT practical good are all these 
discoveries? Perhaps none—who 
knows? Yet few of those thus far made 
have failed before long to present big 
business with big bonuses. The physi¬ 
cist himself is interested solely in find¬ 
ing wh^t this world is and just how 
it works—pure curiosity. But far-seeing 
business men are turning back to the 
physicists some of the millions realized. 
Seed.— A. G. /. 
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The wattmeter set-up, showing three engineers and the equipment with 
which they measure the power of strokes of man-made lightning 
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High Voltage 


W ITHIN the black wulls of the 
Harris J. Ryan High-Voltage 
Laboratory, standing alone in an 
open field at Leland Stanford Jr. Uni¬ 
versity, California, a crackling, blind¬ 
ing flash of lightning 10 feet long burst 
around the insulators supporting an 
automatic disconnect switch. Again and 
again chain lightning was poured into 
the circuit until, by delicate measure¬ 
ments, the engineers learned the in¬ 
sulators would withstand a lightning 
bolt carrying 830,000 volts under nor¬ 
mal operating conditions. 

Three deeadesr ago, when the late Dr, 
Harris J. Ryan started his experiments 
with man-made lightning at Stanford, 
commercial voltages higher than 13,000 
were not known. Within the next few 
months, conductors strung across a 275- 
mile expanse of desert from Boulder 
Dam to Los Angeles will carry the then 
undreamed-of power of 287,000 volts. 
It was to meet this and other like de¬ 
mands for long-distance transmission of 
power in the West that experiments by 
electrical engineers at Stanford have 
worked toward the safe handling of 
higher and higher voltages. 

Here electrical engineers are playing 
with man-made lightning, erratic and 
destructive when untamed, but a valu¬ 
able servant to humanity when con¬ 
trolled. How much voltage the lightning 
of nature carries is only guesswork, 
although engineers’ estimates of that 
voltage range from 20,000,000 to 1,000,- 
000,000. In the black room of the Ryan 
Laboratory, 30-foot bolts of man-made 
lightning, with 2,400,000 volts behind 
them, whip between gaps at the turn of 
a switch. While this does not compare 
with the fury of natural lightning, tests 
with this great power have resulted in 
development, for example, of circuit 
breakers which switch power off in 
1 1000 of a second when lightning 
strikes. 

A visit to the black high-voltage room 
carries you behind the ^scenes of many 
high-voltage projects, for there Dr. 
Joseph S. Carroll, the director, and his 
associates, have whipped baffling prob¬ 
lems of power transmission. Inside the 
door of the lofty laboratory you find 
yourself facing a table covered with sec¬ 
tions of cable cut to cord-wood lengths. 
Some are aluminum, others copper; 
some are bundles of wire, others are 
pipes almost lViz inches in diameter. 
Nearby is more cable, wound on reels 
high as a man. 

Since high voltage is like high water 
pressure, it pours electrical energy over 
a cable at such pressure that there is 
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little loss in transit provided the cable 
is large enough to carry the load. Low 
voltage may he likened to low pressure. 

J he volume may be started through one 
end of the cable but without pressure 
it peters out toward the end of the line 
into a mere trickle. Recently, in the 
Ryan Lalniratory, I)r. Carroll has con¬ 
ducted experiments looking not only to 
protection of high voltage lines against 
lightning, hut also to determine what 
size conductors are necessary to carry as 
much as 287,000 volts over a distance of 
275 miles. How large in diameter the 
cables should be, how much copper or 
aluminum they should contain, whether 
they should be hollow or solid, what 
kind of surface they should have, were 
questions unanswered by precedent. 

I N seeking answers, the laboratory 
stuff strung up Lvmile lengths of dif¬ 
ferent diameters of cables, suspending 
them from towers extending across 
the fields nearby. Motor-dynamos in the 
power room and transformers in the 
laboratory shot into the cables a voltage 
of 600,000—twice that demanded for 
practical service. Losses were measured 
by carefully adjusted wattmeters. From 
these data the world s largest conduc¬ 
tors were designed. 

For certain phases of the work in the 
laboratory Dr. Carroll hi ought the 
mountains and deserts into the labora¬ 
tory by constructing an ingenious 
“weather tube,” a steel tank 30 feet 
high and five feet in diameter. Within 
this cylinder he produces climates at 
will, making them dry and hot for the 
desert, damp and cold for the moun¬ 
tains, and lowering the pressure for high 
altitudes. Thus, within a small space, 
“cord-wood cables” were tested under 
weather conditions approximating those 
on a line running through mountains 
and desert. These tests revealed that 
hollow conductors give the least loss on 
the world’s highest power line. 

While he toys with artificial lightning, 
one bolt of which if misdirected could 
snuff out the lives of all nearby, Dr. 
Carroll hopes some day to catch a bolt 
of real lightning and direct the bolt 
into a photographic recording device to 
measure its strength. Somewhat more 
practically, he already is anticipating 
the day when engineers will demand 
means for handling a half-million volts 
over transmission lines. Since power is 
transmitted most economically ut 1000 
volts for every mile of line, lie foresees 
the time when wired lightning will flash 
across the countryside in 500-mile steps, 
kicked along by 500,000 volts. 


By ANDREW R. BOONE 



Lining up (see man at left center) one of the huge sphere gaps 
used as part of the wattmeter equipment for measuring high powers 
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A view from the Ryan Laboratory over the experimental transmission 
towers and lines used in high voltage tests aimed at commercial usj 
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Bug Eat Bug 

S AVING of thousands of tons of Amer¬ 
ica’s cane sugar supply from Hawaii, 
which has been destroyed in past years by 
an insect pest, is expected through the ac¬ 
tivity of another insect which has just been 
found to be established in the fields where 



Pau-VuilHc Prettu liurcau 


How bugs battle bugs 

the pest has been most destructive, Elis 
pulchrina , a small wasp from Guatemala, is 
the latest immigrant brought to this part of 
the United States to attack the worst sur¬ 
viving enemy of sugar cane in the territory. 
The Guatemala wasp is one of many para¬ 
sites which have been introduced by the 
entomologists .of the Hawaiian Sugar 
Planters’ Association Experiment Station 
to bring various pests under control, and 
the latest of three to attack the anomala 
beetle. 

The anomala does its barm while in tin* 
grub stage. The grub lives in the ground 
around the cane and eats the roots and the 
part of the stalk below the surface of the 
earth, depriving the cane of nourishment 
and weakening it severely. It has been con¬ 
sidered a serious menace to America’s 
sugar industry. 

The adult wasp lays a tiny egg on a cer¬ 
tain segment of the grub when the grub i* 
in the ground around the roots of the cane. 
The egg hatches and a larva appears— 
what the layman would call, in common 
parlance, a “worm.” The wasp larva gnaws 
into the grub, which is helpless to defend 
itself, and in about right days there is very 
little of the grub left. 

By thut time the larva is ready to go 
into its next stage. Tt spins a cocoon—a 
shell of silky filnir shaped like a short, fat 
dirigible balloon-—and remains in it while 
developing to adult form. In about three 
weeks a mature wasp gnaws its way out 
of the cocoon, finds a mate and carries on 
the breeding cycle. 

The anomala beetle stowed away some¬ 
where in the Orient—-probably in Japan — 
and entered Hawaii by accident about 
1908. Entomologists went to the Orient to 
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seek its natural enemies. The parasites 
found in Japan did not become established 
in Hawaii, hut two species from the Philip¬ 
pines did. 


WIRE MILEAGE 
ELEPHONE wire in use in the 
United States totals 87,000,000 | 

miles. This is 56.92 percent of the 
world’s total, Germany being sec¬ 
ond with 10.14 percent. 


Moving A Highway 
With Hose 

A USE for hose believed to he without 
precedent has just been made by the 
New Jersey State Highway Department. 
Along New Jersey Route No. 26, between 
New Brunswick and Trenton, the first eight 
miles of a 40-miie stretch of concrete road¬ 
way has been moved 12 feet to one side to 


0 



Ready to insert the three-inch hose 
in the unusual highway-moving 
system described tn these columns 


provide u safety island in the center of 
the present four-lane highway. This island 
was constructed in an effort to reduce the 
number of accidents; during 1934 there 
were nearly 90 motor car deaths on this 
highway. New Jersey highway officials are 
hoping that the addition of the safety island 
will eliminate many of these accidents. 

The present highway is made up of three 
concrete slabs, the center and west ones 
being 14*1> feet wide and the east slab 10 
feet wide. The 14M»*foot slab on the west 
edge of the highway was the one moved. 
A new slab 10 feet wide will l>e built out¬ 
side of the one moved, so that when fin- 



The highway strips are moved throe 
inches at a time. Blocks are then bn* 
serted for the next tide wise "push** 


ithed the completed project will present a 
highway 25 feet wide on each side of a 
center 12-foot safety isle. 

Since it was decided to move the road 
rather than build over or break it up, R 
became a problem of moving the slabs 
without damage. Mr. Sigvald Johanaesafim. 
New Jersey State Highway Engineer, OCtt- 
ceived the idea of accomplishing this with 
hose. The road Was moved In approximately 
500-foot lengths, which consist of fourteen 
slabs, each dab being 35 feet long. After 
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the road shoulder had been graded down 
lo the proper level, the asphaltic joint 
filler in the longitudinal joint running 
lengthwise of the section was removed by 
means of a steel blade drawn by a steam 
roller. 

The removal of this joint filler left a 
crack about half an inch wide. Into this 
crack was inserted a flattened length of 
three-inch United States Worthy Ltinen 
Hose, previously soaked in water and 
treated with graphite. Five 100-foot sec¬ 
tions of this hose were coupled together 
and air under pressure was forced into the 
hose. As the hose expanded, it forced the 
entire 500-foot length of roadway to move 
approximately two inches. 

The separation between the slabs was 
(hen wide enough to accommodate an 
especially constructed, double jaeket cot¬ 
ton rubber-lined six-inch hose. The process 
of expanding the hose with compressed air 
was then repeated, the slabs moving three 
inches with each inflation. After each in¬ 
flation and deflation, proper blocking was 
placed behind the hose and the process re¬ 
peated. Each cycle consumed somewhat less 
than five minutes. The moving proceeded at 
a rate of approximately 800 feet of slabbing 
per day. Mud jack crews followed the mov¬ 
ing gang and formed a new permanent base 
for the transplanted highway by pumping 
a fluid mixture of top soil and cement 
through small holes previously drilled 
through the concrete. 

When one realizes that every cycle of 
this operation consumed somewhat less than 
five minutes and that in that time u strip 
of concrete 14K* feet wide, 500 feet long 
and weighing approximately 840,000 pounds 
was moved three inches, the ingeniousness 
of this engineering feat is truly amazing. 


Home Gas Generator 

A NEW gas generator, which will pro¬ 
duce gas on farms or for rurul homes, 
and will burn almost any kind of fuel that 
may be available, has ju<t been placed on 
the market. The gases it produces include 
carbon monoxide, methane, and hydrogen 
in a mixture which is satisfactory for cook¬ 
ing, lighting, refrigeration, or other domes¬ 
tic uses. The fuel used may be any com 
bustible vegetable or fatty matter such a* 
wood, sawdust, leaves, corncobs, cornstalks, 
straw, and even old shoes, rags and other 
waste material. The makers, the Economy 
Gas Generator Company, say that after they 



Gsi generator for the home 



Courtesy Allls-Chiilmrrs Manufacturing Company 

A shipment of the spiral casing for one of the hydraulic turbines at Boulder 
Dam. Six car* were necessary to carry the complete casing; 26 cars were re¬ 
quired to transport the entire 115,000 horsepower, 1,250,000-pound turbine <* 


are installed these generators are operated 
practically without further cost and will 
last a lifetime. 

A “run” is said to take about 3Mi hours, 
no skill being required for the operation, 
for the process is one of controlled, high- 
pressure destructive distillation. In this 
process the gases are distilled from the ma¬ 
terial used and, as far as possible, all 
eraekable products distilled from the ma¬ 
terial are also cracked into gas. The manu¬ 
facturer claims that the gas produced by 
the generator has a heating value of ap¬ 
proximately 500 British thermal units. 

Besides the combustible gases it pro¬ 
duces, there is also a quantity of creosote 
and creosote water produced in the run. 
Needless to say, these products are also 
useful on the farm. 


Non-Skid Tire 

F OR years various kinds of tires have 
been advertised as non-skid, yet we 
ba\e known that most of these were far 



Narrow fin* reduce skidding 

from perfection in non-skid qualities. Now, 
however, there is one which seems to ap¬ 
proach very much closer to that long de¬ 
sired point. This is the new General Dual- 
10 . 

This new tire departs rather, radically 
from the old practice of building complex 
pattern* on the tread. Its virtue lies in the 
thin peripheral fins which are but Vs of an 
inch wide and stand Vt of an inch high on 
the tire, with less than fa of an inch apace 
between. On first examination one would 


say that these fins are too soft and flexible, 
but that appears to give them theiit non- 
skid characteristic. As shown in tests, these 
fins, under the weight of a car, bend into 
a snaky pattern with the applied torque 
of the engine or in braking, so that they 
give a squeegee effect. With this snaky 
twisting of a number of the fins, there will 
always be many edges which are opposed 
Lo the line of motion of the car, thus 
squeegeeing the roadway and giving bet¬ 
ter traction for driving or braking. 

Moving pictures of cars using these tires 
under test show that they will stop a car 
dead-straight on a wet pavement at speeds 
at which cars with ordinary tires will skid 
badly. The manufacturer claims that they 
will stop a car quicker and more safely on 
a wet pavement than will ordinary tires 
on a dry pavement. 


MAN’S COSMETICS 

all thing*: Men with eye* 
darkened to make them large 
and interesting and hair curled with 
curlers, and with perfumes and 
powder* commonly used, as mere 
man says, for women’s vanity! 
Egyptian "he-men” of 1500 B.C. 
wore such make up—-and probably 
their wives called them vain. These 
facts were learned from examina¬ 
tion of the family tomb of the pri¬ 
vate secretary to Queen Hatahep- 
sut. 


New Synthetic Rubber 
Shows 500 Percent 
Elongation 

A N oil-proof synthetic rubber with a 
.tensile strength up to 1700 pounds per 
square inch, has been put on the market by 
the Thiokol Corporation. While it will stand 
even lower temperatures, it is claimed to 
be very flexible at -45 degrees, Fahrenheit. 
Among the many features claimed for it 
are: Elongation around 500 percent; abra¬ 
sion resistance of the order of rubber; tear- 
resistance equal to or better than rubber; 
mild, not objectionable, odor; and, in ad¬ 
dition to being oil-proof, good resistance 
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to Duco thinners, lacquers, printing inks, 
benzo-gasoline blends, and most ordinary 
solvents. It is sold in crude sheet form cor¬ 
responding to natural crude rubber. - 

A . E. B . 


TEMPERATURES 

W/HILE the outside surface of the 
™ sun is only 6000 degrees, Centi¬ 
grade, Dr. T. E. Sterne, astrophysi¬ 
cist of Harvard College Observatory, 
recently guessed that the internal 
temperatures of some stars must be 
as much as 1,000,000,000 degrees, 
Centigrade. We say "guessed” be¬ 
cause there is no known way of 
making an actual determination. 


A New Armor Pierc¬ 
ing Shell 

D URING the past 30 years, the develop¬ 
ment of long range naval gunnery has 
l*een a never-ending problem to the gun- 
mounting manufacturer, the ship con¬ 
structor, the maker of optical instruments, 
and the steel master. When the armament 
manufacturer has designed a high-elevation 
mounting capable of standing up to the 
enormous recoil stress of a big gun firing 
at, say, 30 degrees, the naval constructor has 
to allow for the increased 9train and mu^t 
strengthen his hull to stand the shock. Then 
the makers of gunnery control devices—tin* 
range-finders, director gear, and the dozen 
and one complex pieces of equipment which 
go to make up mechanized gunnery—pro¬ 
vide of their best to insure hitting at maxi¬ 
mum range, leaving it to the steel master 
to furnish the armor-piercing shell. The 
ability of the shell to pierce the target and 
hurst would seem to he something we 
should take for granted as tin- final factor 
in the delivery of a crippling salvo. 

It so happens, however, that the projectile 
provides a difficult problem. Time and time 
again, when perfect co-ordination has re¬ 
sulted in high percentage hitting at long 
ranges, it has been found that shells fail to 
hurst when they have pierced thick armor. 
Examination of them has shown that not 
only has the fuse been rendered unable to 
perform its function by becoming mutilated 
and detached from the body of the shell 
with the breaking away of the base of the 
shell, hut the explosive charge itself is 
made practically harmless by being pro¬ 
vided with a large vent. 

It is not a question of shells being badly 
made; the most stringent system of selection 
would seem to he no safeguard against this 
happening, as it is simply a matter of the 
luck of the hit! With shells of ordinary con¬ 
struct ion. fracture of the base-end may 
occur at any velocity and does so in a 
percentage of rounds when striking the 
armor at high angles of incidence. With 
increasing range and diminished striking 
velocity this percentage becomes greater 
until a point is reached when such failures 
become inevitable. 

Formerly, the manufacturer was con¬ 
cerned in producing a cap which would 
enable the projectile to pierce the armor; 
now that the qap difficulty has been greatly 
reduced, it is frequently the base which 
fails to protect the fuse. The reason for 
the fracture is that when a shell hits 


obliquely it tends to turn to the normal 
in its passage through the plate owing to 
the inequality of resistance offered to the 
two sides of the ogival head. This turn to 
the normal in so short a space of time 
causes a rapid and violent swing of the 
shell so that under certain conditions of 
velocity and thickness of plate its base-end 
will strike the edge of the hole with such 
force as to tear the base off—or at least 
distort it to such an extent as to damage 
and prevent the action of the fuse. 

These unfavorable conditions are most 
likely to occur when the projectile strikes 
thick hard-faced armor at long ranges with 
an increased obliquity of impact due to the 
greater angle of descent. Although the ordi¬ 
nary type of projectile inov perforate under 
these conditions, the shell will too often hr 
blind for the reasons already mentioned. 

It was to overcome this difficulty that the 
British firm of Messrs. Hadfields, Sheffield, 



(Vurttwj IiudHHil* Ltd 

The effect of perforating an armor 
plate, at high angle of impact, with 
(left) an ordinary shell, and 
(right) with the relief base type 

turned their attention to, and succeeded in 
producing, a shell which would be proof 
against this type of failure and would iso¬ 
late the vital functions of the shell and 
fuse from the effects of the base-end blow. 

In these new and patented shells, the re¬ 
sult of the violent swing to which they are 
subjected during perforation of the armor 
is merely to remove the non-essential por- 
lion of the base and leave a fully effective 
projectile; that is, one in which the burst¬ 
ing charge remains completely enclosed and 
in contact with the fuse which is retained 
intact as shown in the accompanying illus¬ 
trations. These are reproduced by permis¬ 
sion of Messrs. Hadfields who hold world 
patents (including those for the U.S.A.) 
for this and several other important im¬ 
provements also patented, so necessary for 
the manufacture of a successful armor- 
piercing projectile. 

It may also be added that from a tactical 
point of view the benefit in question 
is of far-reaching importance because any 
attempt to increase the effective fighting 
range of an existing shell means an in¬ 
crease in the angle of impact; or, if to avoid 


this, its ballistic flight is improved by in¬ 
creasing its sectional density, an increase 
in its length is necessitated. Unfortunately, 
an increase in either the angle of descent 
or the length of the shell raises imme¬ 
diately the risk of base-end failure which 
has thus become the limiting factor against 
an increase in effective fighting range. 
The removal of this limiting factor and of 
the risk of failures from other causes, by 
means of the shell manufactured under the 
Hadfields’ patents, would seem to open up 
new tactical possibilities in which a fleet 
so equipped can choose its fighting range 
where it can inflict heavy damage on its 
opponent while remaining beyond the reach 
of any effective reply. 

At this time when a revival of naval ac¬ 
tivity is imminent it is a matter which 
calls for serious consideration.-— Dr. Oscar 
Parkes. 


TRANSPLANTED HEADS 

N Vienna, "nymphs” of grass¬ 
hoppers fed and shed their 
| skins in regular fashion after 
exchanging heads with other 
"nymphs.” Dr. Atma Malabotti, 
who performed the transplanting 
operations, says that the female 
grasshoppers grew up, eventually 
laid eggs, and hatched quite nor- 
| tnal little grasshoppers. 


Skin Graft Triumph 

NOTABLE triumph in skin grafting 
has been scored by an Australian sur¬ 
geon. New eyebrows and lids have been 
grafted over the staring, though still func¬ 
tioning, eyes of a youth who was badly 
burned by acid. Piece by piece, skin from 
other parts of the body is being grafted to 
the face and other damaged parts. 

Eight operations have been performed at 
Sydney and there are still three more to be 
done. Medical men from all over Australia 
have been watching the progress of the case 
and photographs of the successive stages 
have been forwarded to the British Medical 
Association.— Australian Press Bureau . 

A Lost Gold Art 
Revived 

OLD beads so tiny that a row an inch 
long would contain a hundred of 
them figure prominently in the intricate 
jewelry art of the ancient Etruscans, who 
throve in Italy before the rise of Rome. But 
the quaking of them became a lost art. 

Now an English goldsmith named Black- 
band is able to make them again, by a 
process which he believes is identical with 
that used by the long-dead early masters. 

Mr. Blackband’s rediscovery wa§ more 
or less accidental. He spilled a small quan¬ 
tity of molten gold, which splashed as it 
fell. When he gathered up the scattered 
precious metal, he found that the smallest 
drops had hardened into perfect little 
spheres.-Now he purposely splashes molten 
gold-copper alloy onto a sloping shelf in a 
little box, and turns out “Etruscan” beadlets 
in quantity. 

The next problem was to find out how to 
form them into the complicated patterns of 
double lines, hexagons, and triangles such 
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a# figure on Etruscan jewelry. This proved 
to he not particularly difficult. Drawing a 
wet line with a finely pointed camei’s-hair 
pencil, Mr. Blackband saw hie beads range 
themselves in rows along it, held by the 
surface tension of the water. 

Then he used a wet, hair-fine wire. The 
beads adhered to the wire. He bent it into 
the desired pattern, the beads still sticking 
in place, and then heated it until the wire 
and beads fused together. Now he can dupli¬ 
cate any pattern the Etruscans had/ —Sci¬ 
ence Service . 


DAYLIGHT 

rpED LARSEN, United Air Line* 
“*■ meteorologist, points out that 
during early morning and late af¬ 
ternoon hours the sun is visible 
from planes in Right while the earth 
below is in darkneas. From an alti¬ 
tude of 10,000 feet, the sunrise may 
be seen ten minutes earlier than 
from the ground. 


Home Airplane Demon 

W ALTER II. KOUFK’S “Lipin,>lanr I)f- 
sign’* is u workmanlike book with 
some 110 illustrations which, without any 
difficult mathematics, takes up the aerody¬ 
namics, bulance, and generul design of a 
small airplane. The construction drawings 
are good though not highly detailed. For 
an amateur airplane constructor no hettei 
introduction has been published or given 
anywhere. Also, we know quite definitely 
that a number of amateur constructors have 
produced satisfactory small airplanes in 
various parts of the country. Whether such 
home-made aircraft are to he encouraged or 
not is another question. Even with the ma¬ 
chines produced by the best manufacturers 
in the country, with fine engineering staffs, 
equipment is still a cau9r for accident. 
Homemade machines will provide an in¬ 
tensely interesting hobby, but they certain 
ly will not increase safety. A. A. 


Pioneer Work with 
Rockets 

T HE American Rocket Society is com¬ 
posed of well informed men, many of 
them engineers and chemists, who, after an 
initial burst of uncontrolled enthusiasm, 
have settled down to a thoroughly practical 
yet scientific series of tests. The Society is 
still too young to employ whole time pro¬ 
fessional investigators, blit the members 
devote all their spare time, Saturday after¬ 
noons, and Sundays, and steadily increase 
their knowledge and mastery of the prob¬ 
lems involved. 

We were privileged visitors on a recent 
Sunday to watch the Society’s new prov¬ 
ing stand in operation. It is obviously both 
expensive and unsatisfactory to build a 
rocket, fire it, and perhaps lose it forever. 
At this stage of the game it is better to 
learn on a proving stand exactly what may 
Be expected of a rocket motor under vary¬ 
ing condition#. 

Briefly described, the proving stand com¬ 
prises an alcohol container, a container for 
liquid oxygen, piping and valves for bring¬ 
ing the two fuels together into a combustion 
chamber, and at the tbp of the combustion 




A close-up of 
the experimental 
rocket nozzle 
in operation, show¬ 
ing how reaction 
readings are ob¬ 
tained. The 
containers for 
alcohol and liquid 
oxygen are held 
in the framework. 
Fuel lines connect 
them to the combus¬ 
tion chamber and the 
nozzle at the top 




The test stand and the in¬ 
strument board, where the 
pressures in the alcohol and 
oxygen cylinders are record¬ 
ed during rocket experiments 




chamber a variety of mizzles which can be 
screwed in. The fuel inlets are two pairs 
of opposing orifices in the combustion 
chamber; the small puir for fuel, the larger 
for oxygen. The liquid oxygen, of course, 
is under pressure already. The alcohol is 
brought up to pressure by compressed nitro¬ 
gen. A series of pressure indicators are 
mounted on a board and show the pressure 
in the explosion chamber, in the alcohol 
cylinder, the oxygen cylinder, and so on. A 
powder fuse is used to ignite the mixture. 
The charge consists, as a rule, of one pint 
of alcohol and two pints of oxygen. A care¬ 
ful technique in loading, mixing, and firing 
has been developed. The reaction of the 
upgoing nozzle is measured on a hydraulic 
pressure gage mounted at the bottom of 
the firing stand. The intrepid scientists get 
rid of the crowd of observers by blowing a 
whistle and seek shelter at a distance be¬ 
hind a strong wooden partition and via steel 
helmets. 

Once or twice the combustion chamber 
itself has burst. At other times the firing is 
incomplete. Still more frequent is the burn¬ 
ing out of the nozzle. The nozzle material 
has to withstand temperatures of 3000 de¬ 


gress, Fahrenheit nr more, and the erosive 
properties of gas shooting out at several 
thousand feet per second. Nozzle after nozzle 
has been tried and the material which will 
be entirely satisfactory is still to be found. 
Tungsten carbide has been suggested and 
other materials are also under considera¬ 
tion. 

A typical short run with a pressure of 
300 pounds in the firing chamber lasting 
nine seconds developed a maximum thrust 
of 59 pounds and an impulse of 430 pounds 
a second. 

The most difficult problem remains in the 
development of a strong combustion cham¬ 
ber, adequately cooled, with a nozzle which 
can stand up indefinitely. We hope to make 
further visits to the scene of these attempts 
and to repqrt more fully on progress 
achieved.— A. K. 

Cold Weather Air 
Operation 

TUST about the time of writing this note, 
J the difficulties of cold weather opera¬ 
tion force themselves on the attention of 
both the automobile and the airplane oper- 
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ator. The specialized experience of ^Cana¬ 
dian aviation, with its immense wild areas 
and intense cold, is of considerable inter¬ 
est to such operators and they would do 
well to study a paper read by Alan Ferrier 
(of the Royal Canadian Air Force) before 
the Society of Automotive Engineers. 

When winter flying operations started 
seriously in Canada shortly after the World 
War, the technique at the beginning and 
termination of a flight was terribly labori¬ 
ous. Describing the starting of a four-en¬ 
gined, water cooled, Handley Page bomber 
the author writes . . Hordes of assistants 
‘chain-ganging’ buckets of boiling water into 
the radiators until the outlets on the far 
end of the water manifolds ran hot; of 
pouring hot oil into the tanks; of warming 
at least 48 spark-plugs on a shovel over the 
fire and then putting them in; and of the 
fourth engine sulking and the other three 
having to be shut down for fear of over¬ 
heating on the ground; and then of start¬ 
ing the whole process over again.” 

Of course the introduction of the air¬ 
cooled engine reduced these difficulties ap¬ 
preciably. But many difficulties still remain, 
as borne out by the following remarks: “To 
ensure a start it has been and still is the 
practice to warm the motor by encasing it 
in a heavy canvas cover or a nose tent 
supported on the vertical propeller and ap¬ 
plying heat under the cover by means of a 
blow lamp, gasoline stove, or even a wood- 
burning stove. This process takes from half 
an hour to an hour and the cover has to be 
removed before an attempt is made to start. 
The oil was poured in at the last possible 
moment. If for any reason flu- engine re¬ 
fused to start, the whole process of draining 
and re-heating the oil, replacing the en¬ 
gine cover and warming the cylinders had 
to be repeated.” 

For several years these arduous condi¬ 
tions were accepted as the inevitable ac¬ 
companiment of winter. They were not only 
arduous hut dangerous, with an obvious fire 
hazard. Now an attack has been made from 
a new angle: the modification of lubrication 
so that a “cold” start is possible. 

Correct lubrication depends upon the 
“viscosity” of the oil. If the viscosity is too 
high the flow under the pump prrssure will 
he too small, and though the oil film in the 
hearings may he strong enough to take bear¬ 
ing pressures there will not be enough oil 
spilled to lubricate the cylinders and pis¬ 
tons. Cold increases viscosity, and hence 
cold means difficulties in lubrication. 

These difficulties have been met by the 
following simple measures: The technolo¬ 
gists were asked to produce an oil which 



would pour easily and have little viscosity 
in the coldest weather. They responded by 
producing an “arctic” type oil which flows 
readily at ~20 degrees, Fahrenheit. Oil 
tanks and feeder lines were protected as 
much as possible from the cold atmosphere. 
To insure starting, some highly volatile 
ether was injected at the start of a run 
into the engine manifolds. 

Without any of the laborious technique 
described previously, cold starts are now 
easily achieved. -With further progress in 
arctic oils, Mr. Ferrier thinks that a cold 
start will finally be possible just above the 
freezing point of gasoline; namely, *~70 de¬ 
grees, Fahrenheit. There is no object in 
going below this point, since it probably 
is the limit of human endurance.— A . K. 


GLASS RAZOR BLADES 
AFTER long experiment, Czecho¬ 
slovakia is reported to he turn¬ 
ing out razor blades made of glass. 
The importance of this develop¬ 
ment lies in the low cost of the 
blades, mainly, although the fact 
that they cannot be resharpened 
will mean more sales for the manu¬ 
facturer. 


Aerial Photograph 
of a Whole State 


T HE entire state of Connecticut can be 
seen in a single aerial mup which was 
exhibited at the Tercentenary Industrial 
Exposition held in Hartford. This map 
has dimensions of 18 feet by 13 feet and 


an area of 234 square feet. The map was 
made by flying at an altitude of 11,400 
feet by Fairchild Aerial Surveys, and in¬ 
cludes 34 composites which were derived 
from 10,479 exposures. When the huge pic¬ 
ture was hung on the wall of the State 
Armory at Hartford, spectators using field 
glasses to magnify detail were able to pick 
out small landmarks such as hedges, chicken 
houses, trails, or small stream*. A. K. 

Machining Propeller 
Blades 

T HE metal airplane propeller is better 
in almost every way than the wooden 
propeller, and is rapidly displacing the lat¬ 
ter on airplanes of every type. Its one dis¬ 
advantage is in higher cost. Therefore, it 
is highly desirable to have “profiling” ma¬ 
chines for low-cost production of metal 
blades, such as the one developed by the 
Engineering and Research Corporation. The 
development work extended over four or five 
years, and the machine includes a variety 
of mechanical devices, a complete descrip¬ 
tion of which would involve many drawings 
and a lengthy pamphlet. But if our readers 
study the two photographs carefully, they 
will have a very fair general idea of the 
functioning of this device, which has proved 
highly successful and is being widely ac¬ 
cepted by the aircraft industry’. 

A single master cam or form of solid cast 
iron is employed. This master cam, with a 
peculiar form, has a length of two inches 
more than the maximum width of the blade 
being produced. The cam rotates and is 
directly geared and synchronized with the 
table holding the blade forging which is 
fed horizontally past the cutter. Owing to 
this synchronization, each line radially on 



The roller it guided by the matter cam and, in turn, Tin propeller forging, with its bed, travel, horizontally, 

guides the cutter that does the work on the propeller blade while the cam-guided cutter gradually shapes the blades 
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will Continuously plow the accumulating 
solids to outlets in the bottoms of the basins 
whence they will be continuously discharged 
into sluicing channels and returned to the 
Colorado River below the diversion dam. 



One of the Dorr Clarifiers for the All-American Canal desilting plant 


the master cam or form represent^ a corre¬ 
sponding clement of the propeller blade. Of 
course, a separate master cam is needed 
for each side of the blade. 

With the aid of a roller, traveling on the 
cam, and an appropriate linkage, the cutter 
travels hack and forth with simple har¬ 
monic motion, and oscillates freelv about a 
trunnion which permits the necessary verti¬ 
cal travel. 

The blade is fed horizontally past the cut¬ 
ter from tip to hub. At about 18 inches from 
the hub, the cutter lifts off the forging and 
the machine is automatically shut off. The 
table is then cranked back to the starting 
position by means of a hand wheel, a new 
forging is inserted, am) the machine is re¬ 
started by meuns of a conveniently located 
push button switch. The propeller is sup¬ 
ported on the table by a hand and tail 
'•took. The cutter is of special design and 
has a peripheral speed of approximately 
five thousand feet a minute. Lengths of 
strokes, position relative to the center line 
of the table, and number of strokes per 
minute can all be varied. The cutter can 
remove three eighths of an inch of metal 
with one powerful cut. 

To produce the master cam or form, the 
cutter and roller are reversed on the ma¬ 
chine. A master blade is placed in position 
on the table, and guides the roller. The 


he constructed 15 miles northeast of Yuma, 
Arizona, at the above-mentioned dam which 
is about 250 miles below Boulder Dam. The 
solid matter removed by this plant will at 
times amount to ,70,000 tons daily while the 
average will be about 50,000 tons. 

The desilting plant shown in the accom¬ 
panying illustrations will have mechanical¬ 
ly-operated Dorr Clarifiers which have been 
worked out by the Dorr Company, Inc., in 
collaboration with government engineers. 

The desilting plant will consist of six huge 
settling basins, each approximately 769 feet 
long, 269 feet wide, with an average depth 
of 11 feet, arranged in pairs. Each pair of 
settling basins will be fed by an influent 
channel, located between adjacent basins, 
and these influent channels will, in turn, 
receive their water from the headworks at 
the west end of the Imperial Diversion Dam 
where the rate of flow is to be controlled 
by foui roller gates, each 75 feet long and 
23 feet high. The inflowing raw water will 
be uniformly distributed and will flow across 
the basins to the effluent side, depositing 
en route upon the bottoms of the basins 
the greater part of the suspended solids. 

The removal of deposited silt is going 
to he accomplished by the largest battery 
of Dorr Clarifiers ever installed. Seventy- 
two of these mechanically-operated clarifiers 
—measuring 125 feel in diameter each— 


A MAJOR triumph in disease fighting 
in Sweden, reported at the meeting 
of the American Public Health Association, 
has fired the enthusiasm of American 
health officers engaged in what seems like 
a hopeless fight against the same diseases. 
The triumph, reported by Dr. Einar Rietz, 
health commissioner of Stockholm, is the 
practical eradication in Sweden of the two 
venereal diseases, syphilis and gonorrhea. 

American health officers trying to accom¬ 
plish the same results here must fight not 
only the disease but an antagonistic public 
opinion which largely forbids even the men¬ 
tion of the diseases by name. Yet these un¬ 
mentionable plagues are the cause of more 
suffering and disability than any other com¬ 
municable disease. The point is that syphilis 
and gonorrhea are diseases as are typhoid 
fever, tuberculosis, and yellow fever. They 
may lie brought under control and prac¬ 
tically wiped out by much the same methods 
that have eradicated yellow fever from this 
country and have brought bo many other 
former plagues under control. 

Using the familiar and trusty weapons 
of all disease fighting, the number of new 
cases of syphilis in Sweden has been re¬ 
duced from 6000 a year to 431, Dr. Rietz 
reported. The population of Sweden is 
about the same as that of the state of 
New York, outside of New York City. Best 
estimates of the number of new cases in 


cutter (which is now located where the 
roller was previously) now fashions a 
wooden block which is on the master cam¬ 
shaft, The iron casting is fashioned from 
the carefully cut wooden pattern. 

The blade of a ten-foot propeller can be 
machined in one hour, and generally but 
a single cut is necessary, though it takes 
<>ne hundred and fifty hours to produce the 
master cam. We saw this machine in action, 
and were positively fascinated by its in¬ 
genuity and accuracy.— A. K , 

70,000 Tons of Silt 
Daily 

AS much as 70,000 tons of silt a day will 
-b\ be removed from something like eight 
billion gallons of Colorado River water 
pouring into the new All-American Canal 
from the Imperial Dam. This desilting pro- 
ecss will be performed by what will be the 
world’s largest water treatment plant, to 



Desilting basins for the All-American Canal, showing silt plows at right 
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New York state every year reach 11,000. 

One feature of the Swedish method of 
handling the disease is provision of free 
medical and hospital care and medicine 
to any patient who has syphilis in the in¬ 
fectious stage. All patients must take treat¬ 
ment. Those who do not are subject to 
various penalties. Yet Dr. Rietz assured his 
American colleagues that personal liberty 
is safeguarded as carefully in Sweden as 
in the United States. Cases are reported 
to tile health department without the 
patient’s name. Sources of infection must 
he reported just as in the case of typhoid 
fever or any other communicable disease. 
Cases of syphilis are now so rare in 
Sweden that professors have difficulty in 
finding material to use in teaching medical 
students. 

Encouraged by the Swedish experience, 
American health workers are hoping they 
will be given the opportunity to repeat the 
triumph over these two plagues in this 
country. Science Service. 

Reclaiming “Dead¬ 
heads” with Dynamite 

L EGION are the tales of the mighty log 
I drives down the Menominee River, 
which takes its source in the upper penin¬ 
sula of Michigan, where the Brule and 
Michigan Rivers meet. Millions of the 
great white pine trees, once standing in 
grand forests away in the sands of Michi¬ 
gan and Wisconsin, were fed into the maw 
of this scenic river, and floated to the one¬ 
time flourishing sawmill towns that are now 
the prosperous cities of Menominee, Michi¬ 
gan, and Marinette, Wisconsin, located 
where the river empties its cold spring wa¬ 
ter into Green Bay. 

Paul Bunyan, the mightiest of all log¬ 
gers, a legend tells, was always the first to 
deliver his drive to the Menominee and 
Marinette sawmills. When his season’s 
sawing, skidding and “decking” on the 
river’s hanks were done, he did not wait for 
the ice to thaw. He commanded his seven 
mighty ax-men to chop large blocks of ice 
forty rods long and of the river’s width, in 
advance of his drive. With mighty tongs 
of his own design, harness made of 37- 
pronged deer hides and porcupine quills, 
and his great Blue Ox, he hauled the 
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Barricade used by shot firer re¬ 
claiming "deadheads” by dynamite 


blocks of ice ashore, out and in again, as 
his logs floated down stream. Paul Bunyan 
never lost a log on any of his drives on the 
Menominee River. There is yet to be found 
a single white pine “deadhead” in the river 
hearing his brand mark. Paul Bunyan was 
circumspect; his sour dough cooks never 
fed a flapjack to a lumberjack who would 
not respect a white pine log from the 
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In reclaiming logs embedded in the 
silt and gravel of a river bed, ex¬ 
plosives were used to cut a new 
channel through the mass of silt, 
thus permitting the river water to 
flow through, scour the remaining 
silt, and uncover the "deadheads” 

moment his seven mighty ax-men felled the 
tree until the log w'as delivered to the mill. 

Less sagacious were those who followed 
Paul Bunyan, says Alfred Mathewson, 
writing in the Ag-Ex News . Their de¬ 
ficiency is evidenced by the presence of 
countless “deadheads” embedded in silt 
and gravel in the bottom of the Menominee 
River. 

Recently the reclamation of these “dead¬ 
heads” has been accompanied with the 
assistance of dynamite. To make the re¬ 
quired channel, cartridges of Ditching 
Dynamite were placed at intervals of 18 
inches and at a uniform depth of eight 
inches along the site of the new channel. 
The cartridge in the end hole contained an 
electric blasting cap. Leading wires were 
attached to the wires of an electric blasting 
cap, and the other ends of the leading wire 
fastened to the terminals upon the blast¬ 
ing machine placed at a safe distance from 
the dynamite location. The presence of 
sufficient moisture in the ground permits the 
“shock-wave” to propagate throughout the 
entire length of the required ditch. 

The quantity of explosives was not large, 
nor was much time required to load the 
necessary charges, but the employment of 
explosives to expose a valuable “deposit” 
of timber is one more example of what can 
be done with dynamite when ingenious 
and intelligent methods are employed. 


Chemistry in the Movies 

OLLYWOOD studio technicians have 
been trying to find some substance 
that will act and look like lava in the 
volcanic scenes of “The Last Days of 
Pompeii ” They finally found that powdered 
aluminum mixed with water gives a perfect 


photographic effect. As it runs quite rapid¬ 
ly, however, the eruption scenes had to be 
filmed in slow motion. 

The filming of “Dante’s Inferno” called 
for some kind of fire that would allow ac¬ 
tors to walk through flame, and not be 
burned, or even heated. The Arthur M. 
Maas Laboratories, of Los Angeles, finally 
perfected “cold fire” which could be de¬ 
livered in cans, and is a nicely balanced 
compound of an inflammable solvent and 
one that is not inflammable. The burning 
ingredient furnishes the flames—and beauti¬ 
ful flames they are—while the non-inflam¬ 
mable ingredient actually cools the flames, 
and keeps the actors safe and comfortable. 
~A. E. B. 

Wider Use for Sponge 
Rubber 

H1LE many uses have been found for 
the well known sponge rubber, here¬ 
tofore there has been no practical way to 
slice it into thin sheets. Manufacturers real¬ 
ized that many additional uses could be 
found for this resilient, cushion material 
if they could but cut it in thicknesses less 
than % inch, which was formerly the lower 
limit of slicing operations. It has, of course, 
been manufactured as thin as Vs inch but 
when so made it must have a rubber skin 
on both sides which naturally detracts from 
its peculiar qualities. 

Now, by a new process worked out by 
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One of the "deadhead” blasts 


Minneapolis Linen Company, Inc., sponge 
rubber may be sliced to of an inch, 
with a high degree of uniformity. If the 
porosity wcfll allow, an even thinner sheet 
may be attained. In this process a solidify¬ 
ing agent is first introduced into the pores 
of the rubber by immersing it and squeez¬ 
ing it between rollers. These rollers expel 
the air and as the rubber again expands 
the solidifying agent is drawn into the 
pores. In a short time the piece becomes 
fairly hard so that the rubber is in the 
form of a solid block. From this point on 
it is a simple matter to run the block 
through a slicing machine which cuts with 
a sharp wheel such as those used by 
butchers. As with the butchers’ machine, 
adjustment can easily be made to regulate 
thickness of slice. 

After slicing, the solidifying agent is re¬ 
moved from the slices by placing them in 
water for a few moments. When dried cnee 
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Fourth Edition. Revised Autumn, 1935 

Amateur Telescope Making 


Foreword by Dr. Harlow Shapley, Director Harvard College Observatory 


PART I. Russell W. Porter, Associate in Optics, California Institute of Technology 

Chapter I. Mirror Making for Reflectors Chapter VII. Telescope Housings 

II. Making the Mounting VIII. The Prism or Diagonal 

III. 100 Ft Sun Telescope IX. Optical Flats 

' IV. Wrinkles X The Cassegralnlan 

“ V. Adjusting the Telescope XI. Making Eyepieces 

VI. How to Find Celestial Objects 

PARI' 11. Rev. William F. A. Ellison, Director, Armagh Observatory 


1. 

The Reflecting Telescope 

Chapter VII. 

Klh crlng 

It 

Tools und Materials 

VIII. 

Mounting the Mirror 

III. 

Foucault’s Shadow Test 

IX. 

The Refiacting Telescope 

rv. 

Polishing the Glass 

X. 

Grinding the Lens 

V 

Final Shaping 

XI. 

Testing and Refining 

M. 

Finishing Touches 

XII. 

Mounting the Lens 


PART III. Design Principles of Mountings, b\ Russell W. Porter (l\ew mallei—pages) 

PART 1\ . The HCF Polishing Lap for Telescope Mirrors, hy A. W. F\crest (New! 

PART V. Motor Drives for Telescopes, by John M. Pierce of the Telescope Makers of Spring- 
field (New) 

PART YE Instructions for Silvering Telescope Mirrors, by U. S. Bureau of Standards 

PART VIE Grinding and Polishing Machines (used by a few who enjoy making them, though 
most mirrors and lenses are made equally well by hand, and Do out of 100 are 
hand made) 


PART VIII. Dr. Charles S. Hastings, Prof. Physics, Yale 

Chapter I. Theory of Kteplcecs chapter II. Tv pcs of Kveplecrs 


PART IX. Dr. George Ellery Hale, Hon. Director Ml. Wilson Observatory 


Chapter T 

Solar Research for Amateurs 

Chapter III 

Making a Spectroscope nnd 

II. 

Making the Speetrohcllo,scope 


Spectroheliogi apli 

PART X. 

Contributions by Advanced Amateurs 



Chapter I. 

Making Compound Telescopes 

Chapter VI. 

Parabolizing Theory 

11. 

Flotation N\stems for Mirrors 

V|| 

A Study In Shadows 

III. 

Making Optical Flats 

VIII. 

The Ronchl Test 

IV. 

Making h Sun Spectroscope 

IX. 

Direct Focal Test 

V. 

Photographing with the Telescope 

X 

A Simple Telescope Drive 


PART XI. Albert G. Ingalls, Associate Editor Scientific American 

A 200-page mine of useful Information, mainly practical, based on amateurs' actual difficulties, concerning 10i>] 
aspects of amatcut telescope making, and containing a multitude of hints, wrinkles and suggestions on grinding, 
polishing, testing ami shaping Tills part Includes minutely detailed Un-page Instructions for silvering glass, which 
leave nothing to the beginner’s Judgment 

ADDENDA 

A list of selected hooks on practical and theoretical optics, telescope making and astronomy, with brief deserlp 
lions and prices of each. 

A list ttf astronomical societies, professional and amateur, with addresses. 

A list of periodicals for the amateur astronomer with addresses. 

A list of MATERIALS, Including BEGINNERS' KITH- 
A Directory of dealers, amateur and professional workers, etc. 

OTHER NEW MATTER IN THIS EDITION—practical chapters, like all ihe others; Methods of Mechanical 
Polishing, hy John H. Hindle of England, 7 pages. Finding Stars with the Setting Circles, hy M. W. und R. N. 
Muyall, 7 pages. Numerous new notes and alterations. 

500 Pages* Profusely illustrated with more than 300 figures and photographs. 

AMATEUR TELESCOPE MAKING 

Postpaid $3.00 domestic, $3.35 foreign. 
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The milling machine "walks” around the bridge saddle casting 


more, the rubber is the same as in the be¬ 
ginning, none of its properties having been 
changed. 

A suggested use for these thin slices is 
necktie linings to prevent wrinkling. (A 
patent is being taken out on this applica¬ 
tion.) Another suggestion is as a lining for 
winter clothing, for the dead air cells are 
comparable with the air cells in wool. Also 
it might form a very satisfactory non-slip 
bottom covering for household objects such 
as ash trays, flower pots, and the like. 

_ * _ 

Steel Castings Sup¬ 
port Golden Gate 
Bridge Cables 

VIVID indication of the magnitude 
of the Golden Gale bridge is provided 
by the size of the steel castings which are 
employed to support the cables on the tops 
of its towers. 

Each cable support or saddle consists 
of three segments bolted together, weigh¬ 
ing approximately 150 tons. The maximum 
metal thickness is seven inches. Their inner 
grooved surfaces are designed to provide 
smooth curved supports for the cables. 

Mounted on the tops of the towers, the 
saddles rest on nests of rollers, and in their 
original position an* set shoreward, three 
to five feet from their final position. As the 
construction of the suspended portion of 
bridge structure proceeds, the cables tend 
to decrease in sag and elongate slight 1\. 
with the result that the saddles gradually 
move bayward as the weight increases, un¬ 
til they are in final position centered on 
the towers when the structure is completed. 
In this position the rolls will he “killed” 
and the saddles fixed or anchored per 
inanently to the tower tops. 

These huge castings originated in the 
steel foundry at the Bethlehem, Pennsyl¬ 
vania plant of the Bethlehem Steel Com¬ 
pany, where the easting and rough ma¬ 
chining operations were performed. They 
were finish machined by The Midvale 
Company, 

Two open hearth fuifcaces were required 
to provide sufficient steel for these huge 
castings. The plain carbon steel was teemed 
from them simultaneously into large ladles, 
from which it was poured into pit molds 


that hud been arranged for bottom pouring, 
with nine risers per segment. Following the 
removal of the risers, the segments were 
annealed to remove internal stresses, and 
rough machined at Bethlehem before being 
shipped to Midvale for finish machining 
operations. 

Toe Out—Toe In— 

Toe Out 

GENERATION or two ago we were 
told to toe out, and then a few years 
later we were told to toe straight ahead 
”like the Indians.” Evidently many took 
this later advice too literally, for now comes 
Dr. Dudley Morton, Associate Professor 
of Anatomy at Columbia University School 
of Medicine and an authority on the evolu¬ 
tion of the feet of man and the apes, and 
tells us not to take the “Indian foot” walk¬ 
ing doctrine quite so seriously as health 
faddists formerly asserted. In a new book, 
“The Human Foot,” Dr. Morton says that 
examinations of American youth and Afri¬ 
can natives concur in demonstrating that 
a mild degree of out-toeing in walking is 
predominant in normal and healthy indi¬ 
viduals. “The angle tends to vary with each 
step, according to the circumstances of 
speed and to the need for lateral stability 


of tiie body. From a physiological analysis, 
a mild degree of out-toeing is to be regarded 
as the position of greatest efficiency. 

“The use of a conspicuous degree of out* 
toeing—90 degrees—in Continental armies 
for many generations seem# sufficient evi¬ 
dence that even that position is not in¬ 
jurious to a normally designed and bal¬ 
anced foot, in spite of opinions to the con¬ 
trary. 

“In weak and unbalanced feet, however, 
the wide angle of gait is definitely harmful, 
being an added source of faulty strain. It 
is conducive to greater disturbance in the 
distribution of body weight through the 
fool, and therefore, to further unbalance 
ami deformity.” 

Dry-Ice Well Leased by 
Government 

HE Secretary of tin* Interior has signed 
the first leuse in American history for 
the operation of a dry-ice well. The well, 
producing almost pure carbon dioxide, is 
located in Carbon County, Utah. 

It was first drilled in January, 1924, 
showing a gas content under terrific pres¬ 
sure of more than 98 percent pure carbon 
dioxide. At that time there was no known 
means of utilizing the gas, except locally, 
so the well was plugged and temporarily 
abandoned. The lessee, the Furnham Dome 
Petroleum Company, and the operating 
company, the Carbon Dioxice and Chemical 
Company, believe they can work out a 
means of shipping the carbon dioxide 
without great loss, either in liquid or solid 
form. 

The computed open flow of the well is 

I, 600,000 cubic feet per day, but geologists 
estimate that only 1,000,000 cubic feet per 
day can be withdrawn, because the release 
of pressure at the foot of the well will 
cause about 600,000 cubic feet daily to 
be frozen in the sands.- A. E. B. 

No Sahara in Dust-Storm 
Area 

ESPITE the Sahara-like atmosphere 
they create, the spectacular dust 
storms of 1934 and 1935 are not a sign that 
part of the United States is turning into 
a vast permanent desert, according to Dr, 

J. W. Humphreys, of the Weather Bureau. 

The appearance on this continent of an 



A 150-ton saddle reaches the top of one of the Goldfn Oats bridge pises 
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expanse of unproductive, drifting sand 
like that on the eastern hemisphere, Dr. 
Humphreys sayB, would call for a complete 
change in climate on the order of the one 
that, centuries ago, gave northern Africa 
its great desert. That change occurred 
through countless ages as the Europe of 
today slowly emerged from the ice cap 
which, for other countless ages, had cov¬ 
ered it. With the melting of the ice be¬ 
neath their northern range, the air currents 
that govern the earth’s weather were shunt¬ 
ed into new paths as they flowed south, 
thus altering Africa’s climate. 

No such climatic change is imminent in 
North America so long as the frozen north 
remains frozen, Dr. Humphreys says. Prob¬ 
ably, he adds, the ice there will melt some 
day, but not for 5000, possibly 10,000, 
years. 

Dust storms in the United States are 
nothing new. The west has always had 
them. Until the last two years, however, 
they have been purely local disturbances. 
But several years of drought, on top of the 
reckless denuding of thousands of acres 
of land where rainfall is normally relatively 
light, provided, in great abundance, the 
first ingredient of dust storms. The high 
winds that blow over the plains in spring 
and summer brought the second ingredient. 

Unfavorable conditions brought about 
over a long period of years cannot he re¬ 
lieved in a single season. As the program 
recently adopted by the United States De¬ 
partment of Agriculture to prevent wind 
erosion of the soil goes into effect, how¬ 
ever, duet storms may reasonably be ex¬ 
pected to subside. Among other things, this 
program calls for putting hack into grass 
those lands that never should have been 
plowed or overgrazed. 
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V-/NLY strange shapes of glass and metal! Yet it’s the electron tube 
that gives radio its tongue, that brings to your fireside music played a 
thousand miles away. 

It’s the electron tube that leads ships through fog, guides airplanes 
through darkness, peers unwinkingly into white-hot crucibles, directs 
the surgeon’s knife, and is becoming one of the greatest weapons 
against disease. 

It tests the safety of castings and welds, matches the color of dress 
goods, and unerringly detects manufacturing errors that the human eye 
cannot discern. 


New Test for Oils 


O NE of the hardest questions to answer 
has been why two oils almost identical 
in density, viscosity, and other common 
physical properties, may differ widely in 
their lubricating qualities. One cannot tell 
by any simple physical test, in advance of 
actual use of the oils, which one will be the 
better lubricant. 

Chemists have discovered that the mole¬ 
cule of a good lubricant consists of a long 
chain of atoms, so that the molecule has 
the form of a long, slender filament, These 
molecules stand on end on a metallic sur¬ 
face, one end adhering firmly to the sur¬ 
face. In this way they pack very closely 
together, and pressure between two surfaces 
cannot squeeze them out, 

A second layer of oil molecules stands on 
top of the first layer, another on that, and 
so on. Two metallic surfaces thus ride on 
velvety cushions and slide easily on each 
other. 

The longer the filaments, and the more 
regularly and closely packed they are, the 
better is the lubricant. 

These facts have been disclosed by the 
use of X rays. 

A new mode of testing has been applied 
by Dr. C. A. Murison and is reported in 
the London Philosophical Magazine. Dr. 
Murison directs a stream of electrons at a 
glancing angle at a film of oil and studies 
the diffraction pattern produced by the re¬ 
flected electron*. From this he can tell at 
once the lubricating qualities of the oil. He 
(P/eow turn to page 105) 


A few years ago, it was only a laboratory device. Today, it is weaving 
an invisible network of service about man’s daily life. Tomorrow, it will 
do things that were never done before. 

Continual development in electron tubes is only one of the contribu¬ 
tions made by G-E research—research that has saved the public from 
ten to one hundred dollars for every dollar it has earned for General 
Electric. 
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THE AMATEUR TELESCOPE MAKER 

Conducted by ALBERT G. INGALLS 


J N the new edition of "Amateur Telescope 
Making” Porter points out what he calls 
the “bottleneck”—that point on the declina¬ 
tion axis of a telescope where it joins the 
tube, and which so many amateur telescope 
builders make too thin to avoid tube vibra¬ 
tion. The neat little telescope shown 
below—a 4"—made by George Stinal of 



No ’'bottleneck” here 


5046 Eugene Ave., Dearborn, Mich., shows 
better than usual design at the bottleneck. 

The mounting in the center, made by 
K. S. Danielson, 1711 Ave. N., Galveston, 
Tex., has a real bull neck in the same 
place, and is designed all over on the same 
principle. “Here is a mounting that should 
be steady in one of our Gulf hurricanes 
down here on the Texas coast,” Danielson 
writes. \our scribe spent the summer of 
T6 in that region and lived through two of 
these Texas hurricanes. Any mounting 
which will stand up in one of them is 
sufficiently rigid for astronomical work. 

I his is one of the best adaptations of the 
Springfield that we have seen. On the draw¬ 
ing, 1 is a concrete pillar, 2 a pillar pipe, 
3 a 45° el, 4 the worm driven ring gear, 
5 the ring key, 6 the coupling ring, 7 a 3" 
standard pipe T, 8 the worm driving ring 
gear, 9 the ring key (identical with 5), 10 
the saddle coupling ring, 11 the tube 
(damps, and 12 a cap (machined to suit). 
Danielson explains that ring gear 8 can be 
driven by the worm, or can drive the worm, 
so that the lube may he moved quickly by 
band, but that in the polar axis the worm 
drives the ring alone. Hearings 4 and 5 
are friction. Ring 10 is rectangular, in order 
that greater spread can be had between 
the ends of damps 11. All in all, this is a 
rugged, close-coupled, commendable mount¬ 
ing. 

T HE 8" telescope at the bottom of this 
page was made by Dr. M. N. Duxbury, 
a Green Bay, Wise., dentist. There is a 
phonograph motor drive on the pedestal. 
Note the declination slow motion control, 
the handscrew on the tube. One fine feature 
is the fact that the observer can rotate the 


tube in order to bring, the eye to a desired 
position, with less exertion than is required 
in wrestling with a polar hear. “Look close¬ 
ly,” Duxbury writeg, “and you will see that 
there is a clearance of between the bas¬ 
ket circles and the tube for the roller bear¬ 
ings. The tube rolls very quietly and smooth¬ 
ly within the basket without loosening the 
thumbscrews.” 

I N “A. T. M.,” pages 376-379, Hindle's 
method of plotting the readings in the 
knife-edge test is shown. The mirror is 
divided into zones of definite and known 
widths, and readings of zonal aberration 
made at those radii are plotted graphically. 
The purpose is to ascertain the total zonal 
aberration and whether the curve is parabo¬ 
loidal. Nicholas M. Smith, Jr., Box 4, 
Pulaski Heights Station, Little Rock, Ark., 
uses a similar method, which is helpful in 
interpreting irregular mirrors whose shad¬ 
ows otherwise puzzle the tyro. But, instead 
of measuring the zonal aberration at known 



radii, he sets his knife-edge either at ran¬ 
dom distances from the mirror or at such 
distances that irregularities on it will be 
best revealed, and then measures the posi¬ 
tion of the “crest of the doughnut” at those 
particular knife-edge settings. Then he 
lets the mirror plot its own curve on cross- 
section paper. 

“It often happens,” he writes, “that the 
study of the shadow and the measurement of 
the difference between the radii of curva¬ 
ture of the inside and outside zones are in¬ 
sufficient to give the true nature of the 
curve—especially to one not too experi¬ 
enced with the va r iaus shadows. The only 
method left, then, ie that of making a 
zonal test, measuring the aberration of the 
focal point between each zone and the cen¬ 
ter. This is usually accomplished by plac¬ 


ing stops in front of the mirror, that are 
cut away in the zone to he tested. The knife- 
edge is adjusted until the two portions are 
lighted with equal intensity, and this posi¬ 
tion of the knife-edge is marked as the 
center of curvature of that zone, and so„ 
on, zone by zone—involving a long and 
laborious process. 

“It once occurred to me, while using the 
Ilindle method of testing, to try a correla¬ 
tive procedure in determining the centers 
of curvature of various zones of the mirror. 
This was tried with great success. It was 
possible to make a full zonal test on an 
8-inch, 1/6 mirror in less than one minute, 
and all cumbersome stops were dispensed 
with. 

“The method of procedure is this: The 
knife-edge carrier is provided with the 
usual straight-edge .S’, in the figure, and a 
paper is thumb-tacked to the table under 
it. A line D, representing the diameter of 
the mirror, is drawn on the paper, and 
divided into quarters. The knife-edge is 
first placed inside the center of curvature 
of the inside zone (or zone having the 
shortest radius of curvature) and brought 
hack toward the eye until it stands just 
at the center of curvature of that zone, as 
indicated by the uniformity of the shadow 
at that area (illustrated in the first shadow¬ 
graph). A line is then drawn along the 
straight-edge and numbered T. Along the 
representative diameter at the bottom of 
the paper, the place on the diameter hav¬ 
ing this radiiiB of curvature, by eye estimate, 
is indicated and numbered ‘1’. 

“The knife-edge is then moved slightly 
hack, a line is drawn along the straight¬ 
edge and numbered ‘2’. The position of the 
erest of the apparent bulge of the mirror 
is judged, and the corresponding positions 
are marked on the line representing the 
diameter, as shown in the second and third 
shadow-graphs. [A stick of wood hearing 
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Nicholas M. Smith’s test 

pins at measured intervals (Everest’s 
method) or a strip of metal having teeth 
filed at the same intervals (Mason’s 
method) may he suppoited in front of the 
mirror, and will help in estimating the 
different radii. --AW. 1 The process is con¬ 
tinued in as many steps as desired, and 
from these data—the aberration of the light 
and the corresponding positions on the 
mirror—a graph can be drawn ami com¬ 
pared with the ideal curve, us calculated 
from the r/K values. This graph is of little 
use in ascertaining the proper procedure 
for the correction of a hadly shaped mir¬ 
ror, but a comparison of the graphs before 
and after a spell of polishing does show 
quite clearly the changes brought about— 
changes that are otherwise imperceptible. 

“It was found unexpectedly easy to de¬ 
termine the portions of the mirror that 
were lighted with equal intensity much 
easier, in fact, than trying to set the knife- 
edge so that any two given portions would 
be lighted equally, as when using stops.” 

In his letter, Smith ulso stated that he 
could see the typical knife-edge shadows 
without the knife-edge, by using the edge 
of the iris of the eye as the knife-edge. 
This was tried out and found to he cor¬ 
rect; you get the shadows splendidly after 
spending about three minutes jockeying 
around and trying to give your head a filar 
microscope adjustment with nothing hut 
your neck muscles. For several days, after 
wringing our neck in the attempt to catch 
the shadows, we went around with a neck¬ 
ful of grandpa’s rheumatic, hut the stunt 
is fun—well, anyway, onee. Incidentally the 
various cobwebby effects which wander 
over the cornea and are known to physio- 
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Amateur Telescope Makers 

To make a GOOD telescope requires suitable materials. 
You cannot afford to fail because of poor stuff. 

We offer supplies selected after long experience, at 
prices extremely low considering their high quality. 

A fix-inch ttlcicopc MIRROR OUTFIT:—-glass, ibrnivta, pitch 
and roug#;—All you need to grind and polish a GOOD 
parabolic mirror WITH INSTRUCTIONS £5.00 

A suitable EYEPIECE:—positive, achromatic £4-00 

A raally accurate one-inch PRISM (inferior prisms introduce 
distortions which ruin the definition of even the best tnitv 
ror > £ 6.00 

REAL b ASTR'6NOM?CAL C TBLESCOP^.* n£ *' y “ ^ * 
We will also answer your questions and test your mirror. 

These services arc free. Write for our price list of supplies. 

JOHN M. PIERCE II Harvard St, 9 Springfield, Vermont 

ANNOUNCEMENT 

We are pleased to announce the association with us of Mr. Alan Kirkham in the 
making of eyepieces, Kirkham eyepieces, acknowledged superior in quality, are 
featured at the following prices: Kamsdens, any focal length, $6.50; Tolies, 
$6.00. You will not he disappointed in these eyepieces. 

This month’s special—Six-Inch PYREX Kits, including 1 Pyrex 
and 1 Plate Glass Disc (for tool) ; AH Abrasives, Polishing 
Materials, Instructions and small Star Map $6.00 

All our materials are of the highest quality obtainable and prices are reasonable. 
Testing and advice are at all times free. Write us about MOUNTINGS and 
PARTS. Out FINISHED INSTRUMENTS are bound to please you in both 
appearance and performance. 

Send 6c for catalogue 

TINSLEY LABORATORIES 

3017 Wheeler Street Berkelev, California 


ALUMINIZING 

FOR THE PROFESSIONAL — FOR THE AMATEUR 

Brllllnnt and beautiful long-life aluminum 
routings inereane the efficiency and reduce 
the maintenance cost of reflecting surfaces. 
Prices: 4"—*1.75, 5"—£2.00, 6”—£2.50, 

7"—£3.00, 8"—£3.50, 9 " —£4.25, 10"— 
£5.00, 11"—£6.50 and 12' V —£8.00. 


MIR-O-LEN 


AMATEUR 

TELESCOPE MAKERS 

The best In Reflecting Telescope Mountings; 
ulso Tripods, Prism Holders, Mirror (’ells, Eye¬ 
pieces, Parts, Electric Drives. Scud twenty- 
five cents for illustrated catalog that alno may 
be used as a guide for building yoar own. 
C. C. YOUNG 

517 South Main St. East Hartford. Conn. 


A new cleaning solution that does not leave streaks, 
for aluminum-coated minors and other optical 
surfaces. Price per bottle, GO ct». Postpaid. 

LEROY M. E. CLAUSING 

5 507-5 509 Vi Lincoln Av#., Chicago, Illinois 

Telescope Mountings 

HEAVY PRECISION MOUNTINGS 
IOR ADVANCED AMATEURS 
Inquiries Solicited 

LEE MFG. CO. 

14269 Northlawn Ava. Detroit, Michigan 


Wm. Mogey & Sons, Inc. 

Founded 18*f 

Highest grade visual and photographic re¬ 
fracting telescopes. Write for catalogue. 

Plainfield, N. J. 


SUPPLIES 

MIRROR KITS 
ABRASIVES 
PITCH 

PRISMS 

EYEPIECES 

BRASS TUBING 

ACHROMATIC OBJECTIVES 
ELLIPTICAL DIAGONALS 
ALUMINIZING 

Writ* far Fr** fries List 

AMERICAN TELESCOPE CO. 
4006 Addison St., Chicago, III. 


BUILD YOUR OWN 
REFLECTING TELESCOPE 

4 Inch Kit . $ 5.50 

0 Irv'lt Kit 7.00 

* Inch Kit 10.00 

Kit* contain all nerr.Hury abraslveR. rouge. pitch, 

2 ffhiflB discs, and a copy or Amateur Telescope Mulling, 
Kind fur i'aialoo 

OPTICAL RESEARCH LABORATORIES 
Larehmont New York 

For theTeleseope Maker 
and User 

Achromatic Barlow lens, in cell and 1*4” barrel, 
for iiKe in eye tube of telescope. Increases power of 
instrument satisfactorily up to four times, giving 
variable powers with one eyepiece. Prices I" $10.00, 
1*4” $l”.< r >0. Hlngle Barlow lens In brans tube, $3.00. 
First-quality mirrors, flats, eyepieces, prisms, and 
otlver accessories. Hand for circular and price List, 
C. W. LUSK, Optical Instruments 
1258 Wen 39th Street Lot Angela*, Calif. 


-TELESCOPE MAKERS- 

MIRROR OUTFIT®, aemplat* wit® t fin* dlst*. 
*br*alv*>, tsrapsrsd pitch, beeswax, r*uf* template and 
Instructions-—6 '—$4,00. Oth*r sizes are port! onataly 
low. Quality equal to any on th* Market. 

FREE—MIRRORS TESTED FREE 
PYREX OUTFIT® n above, 0*—$8.00; 0*'—$0.00 
PRISMS GUARANTEED SATISFACTORY 
%" II/I0-—0|j I-—02.75; IV*”—$4.50; 1%-—00. 
Flndtr with 32 aim. aehr. Ietu stand. Ammek 
ay* pi ece with base ready te attach 
RAMSDEN BYEPIBCBS— flnwt quality Tan*** 


In brass maunttngs, standard Ity" dlam. 

K 2fX' .-.W.OO; j- F.l-$2.50 

54" F.L, 3 Uns eyepiece stand. I Vi" dla........43.00 

KELLNER 3 lens arthesesais eyepiaee t</," * A ^ 

F.L. Standard DA” diameter....’4*°° 

CELL, adjusts®!*. 0" aluminum......$4.90 

SPIDER PRISM HOLDERS, adJu*taS»*..,.™4a.M 
R0NCHI TEST QRATINOS—atibad an flats, ** 

In standard IV<*" eyapleea mounting*.. f |‘“ 

FREE catalog Telescopes, AUoroteopee, S4mm ilgre* 
etc. Complete Instruction for Tales* op* Making. 10#, 
PRECISION OPTICAL SUPPLY CO. 

991 E. 163rd Streat New Yoefc CUy 
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PRESTIGE 


Zachary Taylor was the first Presi¬ 
dent to reside at the old Willard— 
known modernly as "the Residence 
of Presidents/' Enjoy its modern 
luxury—have the social distinction 
and convenience of this preemi¬ 
nent address. 


Single Room* with Bath $4 up 
Double Rooms with Bath $6 up 

< ~^ie 

WILLARD MOTEL 

WASHINGTON, D. C- 

H. P. SonwrvilUy Managing Director 


Corn Exchange 
Bank 

Trust Company 

13 WILLIAM STREET 

and 

73 Branches located in 
Greater New York 
Established 1853 
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Balance b> abovs with l-fil); 1 -2d: 2 10; ID and 2-2 
ttr.im wclghli, bane 4" x B" — $4,75. Catalog will) 3001 ) 
Uluatraliona of laboratory apparatus ncni for 50*. 
CatalOK Mating 10,000 chetiiicah, druga, flavors, *tc , 
mul 1,700 «dentltlc book a sent for 25c. 

LABORATORY MATERIALS COMPANY 
637 Ea>t 7lit 8t. _ Chicago, IIHoots 


Let Me Prove What YOUR Mind 
Can Demonstrate 


Ax* YOU tired of accepting the 
doctrines of church and school 
on faithi* . . . Do you demand 
Knowledge of the methods by 
which you con rise, master, and 
create m life? Write for the free 
Sealed Book that tells how you 
may receive a Sicret Method 
of mind influence for study. 
Used by thousand!. Address 
Scribe F. P. H. 

Sm ROSICRUCIANS 

Sen Jose (amoxc) California 


logical opticians by long Latin names do 
not show and the mirror looks better. 

AT the right are several drawings done 
J/\. by our artist, J. F. Odenbach, after 
rough sketches by Ellsworth L. Martinelli, 
Box 402, Colfax, Calif., whose technic for 
HCF work they describe, in this technic 
the mirror is polished on HCF on glass. 
Then a tissue disk is laid on it, this is 
wetted, painstakingly adjusted and smooth¬ 
ed, and a plaster tool is east (Fig. 1 ). The 
moist tissue is next rubbed off with the 
palm, taking pains that the plaster is en¬ 
tirely undamaged. 

Figs. 2 ami 3 show how underlays of 
light, unglazed card of about the weight 
of U. S. postal cards are inserted between 
tool and HCF, wherever a /one needs treat 
rnent. Cut the paper with a sharp knife, to 
avoid an edge burr. 

Parabolizing is done as shown in f ig. 
5. The layout is made on paper, trans¬ 
ferred to cardboard hea\ier than that men¬ 
tioned above, by means of carbon paper, 
the blocks are cut out and fastened to the 
original layout pattern with shellac and 
dried under weight. This makes another 
underlay for an I1CF dhk. Cold press ami 
parabolize on it. 

The above is an abstract, necessarily 
sketchy, of a 2300-word paper by Mr. 
Martinelli, but the figures show most of 
tlie data. The original paper will he lent 
to those who request it. In this paper the 
author frequently commented on tilt* diffi¬ 
culty of using the HCF strip-and-patch 
technic, stating, as others have stated, that 
it leaves irregularities and depressed places 
at the edges of the strips. This is often true, 
at least the first time it is tried. But the 
user soon learns to avoid this by frequently 
shifting the strips, changing the stroke, 
mixing in some side motion or else toeing 
the strips in, to distribute the abrasion: 
and, in general, finessing. One can pick 
up the mirror with strips adherent to it, 
slide them over a hair or two, lay it down 
and go on working, much faster than one 
can potter with more precise substitutes. 
After mussing up ubout two initial attempts, 
the technic of removing a raised zone, and 
then removing every visible trace of its 
leavings, is soon learned. The matter of 
using measuring rods, dividers and so on, 
for spotting zonal locations, may be for¬ 
gotten if the estimate powers of the eye 
are used. In short, the method soon becomes 
one of feeling and intuition and, after that, 
it is so direct and free from complication 
that it bpats a more exact, more rational, 
but more complex method. 

T HE most expert workers seem to get 
scratches, while some of us who wish we 
were us expert can’t seem to get them, 
even when we try hard. How they come 
is one of those impenetrable puzzles—the 
scratchees say they take every known step 
to avoid them. This note from Ifindle may 
explain some of them—though it is im¬ 
probable' that any one cause may be as¬ 
signed to all cases or even a majority of 
cases. “Scratches during polishing are al¬ 
most invariably due to filthy polishers. The 
rouge is allowed to dry on, and hardens; 
the polisher changes shape slightly and 
when next applied is resting on some of 
those hard points which cut into the pol¬ 
ished surface, showing which way the pol¬ 
isher moved. When polishing is suspended, 


the polisher should be scrubbed down with 
a strong scrubbing brush, and plenty of 
water. Pay special attention to the grooves, 
and continue so long as any color comes 
off. Pour warm water, 100°-120° F., over 
the surface of the polisher before putting 
it on again to the rouged surface of mirror.” 


H ERE is James L. Russell, lawyer, 318 
Chester-Twelfth Bldg., Cleveland, 
Ohio, reporting what he calls a coo-coo 
idea: “If you can not get the mirror and 
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SET-UP FOR TURNED UP 
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(EITHER CAN BE USED SEPARATELY) 



PARABOLIZING 
BY UNDERLAY 
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Martinelli’* figuring method 


the prism and the eyepiece in line try this. 
Set her up in full moonlight and point 
the lube toward the moon. Then blow a good 
puff of cigaret smoke down the tube. You 
will then see the cone of light coming off 
the mirror, and it will look so real that 
you can nearly cut it with a knife. The 
cone hits the prism and bounces right up 
into the eyepiece. Move the scope a little 
off and the cone will then miss the prism 
and it will project out of the end of the 
tube. It will go from the mirror to a point 
and then from the point it will again get 
large. It i»-tt most beautiful sight.” This 
idea isn’t coo-coo, but should be added to 
the data in “A.T.M.,” pages 381-382. As 
Russell writes, the idea in general is old— 
see top of page 390, for example. But it 
is a good one. 


1 1EUT.-COL. Kendrick, U. S. Army, Re- 
J tired, Jacksonville, Fla., writes R. W. 
Porter, with regard to testing pitch by 
biting it, that when he first took up the 
TN hobby a friend of his, Dr. S., did the 
biting, as follows: “Took some hot pitch— 
a piece as big as a thumb—dropped it in 
a glass of water, removed it and bit square¬ 
ly into it. His teeth stuck solid. I grabbed 
a bottle of turps, pried open his lips and 
went to work. It blistered his mouth, and 
I finally had to get some gasoline before 
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I could get him unstuck.” Pitch should be 
bitten in a gingerly, ladylike manner, not 
like Navy Cut Plug. Just try to imagine 
this colonel and the doctor -the one wildly 
running around, the other wildly gesticulat¬ 
ing—in the described predicament! Maybe 
the joke was about 50-50, all in all. 

G MERRILL,' U. S. N. Hospital, An- 
. napolis, Md„ writes via John Pierce 
that he made his mirror in a morgue, which 
he claims is u record, and who will want 
to tie it! The traditional marble slab 
served as the test table and was steady as 
a dead man, while temperature conditions 
were fine. “Working till 1 A.M. was not 



The lazy mirror maker’s delight 


had.” he comments, “once you got used to 
the environment.” Can anyone heat that 
place as an odd workshop? Well, perhaps 
we can. We have learned that a certain 
telescope maker in Minneapolis (name will 
i)i>t be furnished on request) found him- 
vrlf inadvertently serving a term in jail, 
became bored and asked a confrere -con¬ 
frere, that is, in telescope making—to bring 
his mirror making outfit to the juil, and 
turned out an A No. 1 mirror there. File 
tins idea for possible futme use. 

T HE al>ove drawing represents a sitting- 
down grinding and polishing rig, and 
was drawn by Odenbach, from a life-si/rd 
model sent us by the designer, E. B. Mc¬ 
Cartney of 76 Koslyn Road, Mineola, N. Y. 
He calls it his “Invertible, Sit-downable. 
Synchromesh Grinding and Polishing Ding¬ 
bat,” and our brief preliminary test of it 
speaks loudly in its praise. The shaded 
part represents a plank which is to be clamp¬ 
ed to a table or bench. Turning the rim of 
the pan turns the tool, the hole in the pan be 
ing shaped to the plan of the wooden knobs, 
m order to key the two together. McCart¬ 
ney belongs to the Long Island Amateur 
Telescope Makers’ Club, a group which, 
like the Telescope Makers of Springfield, 
requires completion of a telescope before 
considering grant of membership. This 
<lub, inadvertently omitted from the new 
list of clubs in “A.T.M.,” fourth edition, 
should be added to that list. Your scribe, 
who is getting fat and lazy, will use Mc¬ 
Cartney’s patent dingbat on his next job, 
and remain seated. Somebody please think 
up one that can be used from a hammock. 

Mathematics hounds may find interest in 
the following books which have been pub¬ 
lished: “The Calculation of the Orbits of 
Asteroids and Comets,” 1934, by Kenneth 
L. Williams. Also “Planetary Theory,” 1933, 
by Brown and Shook. Both are about the 
methods for the calculation of the general 
°rbit of a planet, and for most mere mortals 
1 hey will seem deep, deep, deep. A fine 
new German astronomy textbook, entitled 
“Astronomic*” by Oswald Thomas, has re¬ 
cently appeared. It covers general astronomy 
has fine cuts. 


YEARS OF ENGINEERING EXPERIENCE 
Back of Every “PYREX” Blank for 
Amateur Telescope Makers 


Available in 
following 

sizes: 


CORNING GLASS WORKS 


Diameter 

Thickness 

4V 

3,4" 

6 " 

1" 

8" 

IV' 

10" 

1 V 

12 1 y 

2 V' 


1 


Prices will be 
quoted on 
request. 


CORNING, N. Y. 


TELESCOPE MIRRORS 

Made of Pyrex and coated with Aluminum 

t!" -K"— 10"—12 V' f- to 8. at $2 00 per s<i In. 
Other f. ratios—Cass, systems Special work 
Mirrors ground «r polished, ready for figuring. 

W. A. MASON 

1303 Lakeview Ave. Lorain, Ohio 


COATINGS OF 

CIIROLITM INUM 

for astronomical mirrors 
excel in HARDNESS, REFLECTIVITY 
and UNTARNISH ABILITY 

rhuxicnl Het'iiU', ht\, l'i6, 19M t 

THE EVAPORATED FILMS COMPANY 
Oak and Summit Av«. Ithaca, New York 


U. S. Navy Telescopes 



l-uimcrlv mod on lurac rnl|l>r<* ruih Limited Amount 
$12.50 Makes an rxcHIrnt lirtdrr. Hu- many other 

iw- BAt sell A- LOMU t(*|psni|>r <liaw tube erot-lor 
iiiim lube and eyepiece draw lube A No excellent nope 
I hi -pottlnK name or turKoi* Object l.rni 2". Vmlable 
i m>u et ; diukiiI tie-i from Jl to 10x: Uxlt pupil t) 2" tu 0 , 

IV Lcn* 15/1(1" All bronze and brm* ('rot-, Hulrt. 
ViiKtilar field .‘I 30' to U2 J , hrc< | linage Weight 0 Ibn. 


U. S. Army Artillery Prismatic Gun Sights 



A hirli-pnwer run** hti'ii-r 1 nnvit ■ oivnU-urteJ oi'twnl fivutem atTonllnf * 
•liarp, i Irur imanii uiftdt' inKwJble r>\ throe lil*hi\ (iiiikIimJ l>rhui<* Mount 
overall 10 lu. »ir-tl*lit oou*- of aobd Won** Olijootlvo Ion. 1 It In 

dlunieto. u tth leather rnrrvln* Adjuutulrlo focuuiuc arv 

v KHf p|evi*tKio sod drift »<l J11 *t mrri t » ttli niiinberod »eiile». tdiuitablr 
nlfWt lud 12 front utid re*r eight*. via! level*. 

\V 1 i*lit 4 lb*. 1 .1 in It »hJ nnu uni 81S.OO 


Remittance mult accompany orders. 

MANHATTAN ELECTRICAL BARCAIN HOUSE, INC., Dept. S.S., 10S Fulton Street, New York City 


YiV now have a complete line of 

RAMSDEN OCULARS.. 

S 


Fibre Lens Cells Bmss Mounted 
1 14 "diumeter EFL V"—V- 1 !4" 

Also the world’s most powerful 


1 


Hero is your chance to own a full set of oc¬ 
ulars at a popular price. Remit b> 
check or money order oulv. 

AMATEUR TELESCOPE MAKER8 8UPPLY CO. 
14 Wnt 20 8treat, New York. N. Y. 


ASTRON-O-SET 

'IC POWER F° r the amateur astrono- 

mer, the homa a«d the va¬ 
cationist. Instructive—En¬ 
tertaining. Set includes 39 
power telescope, tripod, 
sky measurer, star finder, 
star time teller, tun screen, 
book of instruction and ex¬ 
periments, all in a beautiful 
leatherette case. Satisfaction 
guaranteed. 

Precision Optical Co. 
991 E. 163rd Street 
New York City 



Inventions, Patents and Trade-Marks 

By MILTON WRIGHT 


Just published 
2nd edition 


Attorney and C ounsellor at Law. formerly 
Associate Editor, Scientific .American 


How to make your inventions pay— 

How to secure the utmost in legal protection— 

The man who conceives an invention has before him a vision of 
rewards, but much must be done before that vision becomes a 
reality. There are patent rights to be secured, pitfalls to be 
avoided, business opportunities to be sought and handled in cer¬ 
tain ways. To guide him on his way is the aim of this book. 
230 pages, x 8, ^2.65 postpaid 

Send orders to 
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f0 RADIOS 


Write for our bl>r, new 1986 rutalo#—the leading 
Radio Supply Guide 112 pages parked with Rtillrt- 
Yuur-Own Radio Kits, new Metal Tube sets. Bat¬ 
tery and Auto Radios Hound Systems, and thousand* 
of parts at lowem prlrrH Write iicm ' 

ALLIEO RADIO CORPORATION 
833 W. Jatkion Blvd. Dept. A.8. Chicago. III. 


STANDARD CARDEN TRACTORS 
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IGardencra. Florist*. Nurseries, 

“ Fruit Grower* & Poultrymen 

1 A 2 Cylinders 

LWsik or Rlde-Do Bolt Work 
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WORLD-WIDE RADIO 


Conducted l,» M. L. MUHLEMAN* 


Metal Tubes Here to Stay 

HE all-metal tube has marched right 
up to the front line. Since its introduc¬ 
tion some months ago, it has been improved 
in a number of ways. Mont manufacturers 
of metal tubes have eliminated possible 
leakage by brazing the junctions between 
the Furnico eyelets, through which the 
connecting leads pass, and the metal sup¬ 
port base. 

Some difficulty was experienced in the 
early stages of metal-tube manufacture due 



Noise and leakage in metal tubes 
are eliminated by spraying the in¬ 
sulating beads (2) and the mica 
spacer (1) with a liquid ceramic. 
Tube leakage is prevented by braz¬ 
ing the Furnico junctions at (3) 

to small particles of the “getter” material 
landing on the glass beads which insulate 
the element leads from the eyelets. Though 
metal shields were and arc still used to 
prevent the vaporized “getter” from reach¬ 
ing the glass beads and the mica insulating 
spueer located near the base of the tube, 
some vapor still manages to condense on 
these points of insulation. Leakage paths 
are thus introduced, which cause the tube 
to become noisy. 

This problem has been solved by spray¬ 
ing both the glass insulating beads and 
the mica spacer support with a liquid 
ceramic. The result is a rough insulating 
surface which, if magnified, would appear 
like gToups of mountain ranges, with deep 

•Editor, Communication and Broadcast Engi¬ 
ntaring ; Radio Engineering; (Radio) Service. 


valleys. Because of this highly uneven sur¬ 
face, such particles of “getter” as may 
condense on the glass beads and the mica 
element support can do so only on the 
“mountain peuks.” There is, in conse¬ 
quence, no continuous conduction path for 
electrical currents, as the conductive “get¬ 
ter” particles are unable to bridge the 
peaks. 

Control-grid losses, due to leakage and 
high input capacity, have been reduced 
considerably through the use of a new type 
of phenolic insulation material. Small disks 
of this material are used in such tubes 
as have the control-grid connection at the 
top. The disk insulates the grid cap from 
the top of the metal shell, and reduces 
losses where it is most important to have 
them reduced—at the input, where the sig¬ 
nal voltages are very small to begin with. 

The result of these and other improve¬ 
ments is that all-metal tubes, designed to 
have electrical characteristics practically 
identical to those of the glass-type tube, 
are showing superior qualities in receiver 
circuits. Moreover, now that receiver de¬ 
sign engineers have a better acquaintance 
with the metal tube, it is being used more 
effectively in all-wave receiver circuits. 
Slight alterations in the values of resistors 
and other changes have brought forth far 
superior results. For instance, bucking bias 
voltages, caused by gas current, have been 
eliminated in the receiver circuit with a re¬ 
sultant increase in over-all sensitivity. 


Mysterious Interference 

AT the time of this writing, there is a pe- 
xJL culiar form of interference in the 
short-wave bands. It is an unkeyed (con¬ 
tinuous) carrier, presumably modulated by 
bO-cycle alternating current. It appears at 
three different*, frequencies simultaneously 
and shifts about 100 kilocycles every three 
minutes. It may be heard most any time 
between the hours of 9 a.m. and 9 f.m. 

This interfering carrier has been reported 
l»etween the frequencies of 8 and 25 mega¬ 
cycles by the United States Army and Navy* 
RCA Communications, the A.T. and T., and 
by the airway radio stations. It is heard 
with equal strength in England and the 
United States, although the carrier is weak 
on the West Coast. 

The writer has heard the same signal at 
frequencies as high as 30 megacycle*, and 
it may extend further. 

There is no question but that there i» 
intelligence guiding the carrier, but for 
what purpose? And who may it be? It 
brings forth memories of the German radio 
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barrage traneraUsions daring the World 
War. The theory has also been advanced 
that the interference may emanate from a 
new type of diathermy machine now in use. 

“Queen Mary’s” Radio 
Equipment 

T he Qurrn Mary , new Canard While 
Star superliner, will make use of a total 
i*f 32 different wavelengths; 11 for short 
wave, 9 for radio telephony, 7 for long 
wave and 5 for medium wave. 

The use of different wavebands will make 
it possible to send and receive several mes¬ 
sages simultaneously and also allow two 
ship-to-shore conversations at the same time, 
one to Europe and one to the United States. 

For the operation of these wavelengths 
there will be at least nine separate aerial 


I-F Interference 

I NTERFERENCE from a code station 
which may be heard over the complete 
dial range does not indicate inadequate re¬ 
ceiver selectivity. This form of interference 
is due to a code signal riding through the 
intermediate-frequency amplifier. This is 
possible when the wavelength or frequency 
of the code station is the same as. or close 
to, the wavelength or frequency to which 
the i-f amplifier is tuned. 

This form of interference may l>f* elim¬ 
inated by inserting a wave-trap in series 
with the aerial lead-in wire. The trap should 
he tuned to the same frequency as the 
interfering signal. 

Tube-for-Tube Comparisons 

I T is interesting to observe that it is not 
possible to compare “metal” and “glass” 
receivers tube-for-tuhe. This is well worth 
remembering when you make a purchase. 

In all metal-tube receivers manufactured 
up to the present, the diodes used for de¬ 
tection and automatic volume control are 
in a separate tube (the 6H6), whereas in 
receivers using glass tubes, the diodes are 
combined with a triode or pentode audio¬ 
frequency amplifier in a single envelope. 
In other words, in the metal-tube receivei, 
detection and automatic volume control ar> 
provided by one tube and audio amplifica¬ 
tion by another tube, while in the glass-tube* 
receiver these three functions are handled 
by a single tube. 

Thus a receiver employing six glass tubes 
is the equivalent of a receiver using st*i*cn 
metal tubes. Consequently, don’t let a radio 
dealer tell you that a set with six glass 
tubes is superior to a set with six metal 
lubea—-the comparison is not a fair one. 

All-Wave Selectivity 

T HE 31- and 49-meter short-wave inter¬ 
national broadcast bands, as well as the 
20-, 75-, and 160-meter amateur ’phone 
hands, are so overcrowded that interference 
between stations is the rule rather than 
1 hr exception. 

The average all-wave receiver cannot cope 
with the situation. The only possibility of 
separating the stations in these hands is 
by the use of a crystal filter in the inter¬ 
mediate-frequency amplifier, or by the use 
of regeneration in the ‘radio-frequency 
and/or intermediate-frequency stage. Even 


then, complete separation of all stations can¬ 
not he expected. 

However, the use of regeneration or a 
crystal filter for increasing receiver selec¬ 
tivity to the maximum point will work won¬ 
ders, but not without a sacrifice of quality. 
If the maximum selectivity of a crystal filter 
is used, voices are quite often unintelligible 
and music is deprived of its higher tones. 

Neither regeneration or a crystal filter 
are to he recommended if quality reception 
is desired, but for the hunter of distant 
stations who cares not if voice and music are 
damaged by ultra-selectivitv, either system 
will prove to advantage. 

Practically all of the latest amateur re¬ 
ceivers employ crystal filters; a few use 
regeneration instead. 

New Metal Tubes 

F IVE new all-metal tubes have been in¬ 
troduced recently. Four of these have 
glass counterparts, hut the fifth is a dis¬ 
tinctly new type. The 6Q7 is of particular 
interest, as it is the first tube in the metal 
line having diode plates combined with an¬ 
other tube section. To he specific, it is a 
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Two of the neweit metal tubes 

duo-diode triode, similar to the types 55 
and 75 in the glass line. 

The 0/4, which has no filament whatso¬ 
ever, is a rectifier of the gaseous conduction 
type. It is designed for use as a high-voltage 
rectifier in the power-supply unit of an 
auto-radio receiver. Since no filament cur¬ 
rent is required for this tube, there is less 
drain on the car battery. 

A full-wave rectifier of the heater type 
lias also been announced. It is the type 6X5, 
and is somewhat similar to the type 84 
high-voltage rectifier in the glass line. The 
6X5 is adaptable to the smaller a-c op¬ 
erated home receivers and to auto-radio 
set a—for use, of course, in the power 
supply. 

The last two tubes recently announced 
are designed for use in small receivers of 
the a-c d-c combination type. The first is a 
power amplifier pentode, type 25A6, which 
has a 25-volt heater that may be connected 
in series with the other heaters in the fcet. 
The second is the 25Z6, which also has a 
25-volt heater. This tube is a double half¬ 
wave rectifier, similar to the 25Z5 in the 
glass line. It may be used as a double half¬ 
wave rectifier or as a rectifier-voltage 
doubler. 
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CAMERA ANGLES 


Conducted l>y JACOB DESCHIN 


Announcing the Baidu 



The New 

MINIATURE CAMERA 
with 

FILM-TRANSPORTER 



Maker* IS ex pottnren an 
regular H-expomure 
V. P. else Mm. 
nlze I 3-10 * I 0-10" 

The Film Transporter makes it 
unnecessary to watch the little 
red window for the setting of 
the next picture, as an automatic 
catch stops the film in exactly 
the right position ... a great 
convenience when making pic¬ 
tures ut night, in theatres, etc. 
The Tubular View-Finder with 
parallax compensation gives a 
clear view of the picture to he 
made, of both near and distant 
subjects. 

Equipped with fS.S and 
fUJl Trio plan Lent* In 
t om pur Shutter 



Photographic Caricature 

HERE is distortion and distortion. Off¬ 
hand its connotation is had, but there 
are times when it is ^o be embraced as a 
definite aid in serious (or otherwise) pho¬ 
tographic maneuvers. 

Take photographic caricature, for ex¬ 
ample, but take it with a smile, or all your 
efforts will Ik? in vain. A caricature, of 
course, may be made in the original ex- 



Abore : An enlargement made at us¬ 
ual, and, at right , in caricature 


posure. That is, exaggerated foreshortening 
of a foot, whose owner's head, seemingly a 
mile off, is the si/e of a pea, or a “shot” 
from above a standing figure, showing the 
legs tapering down to llie apparent si/e 
of toothpicks. But the caricature by distor¬ 
tion of which we shall speak here is that 
which is obtained from an ordinary negative 
projected from an enlarger. 

Quite a variety of “trick-mirror” effects 
of family members and friends may be ob¬ 
tained in this manner. Whether or not they 
remain friends after seeing your handiwork 
depends, of course, on their sense of hu¬ 
mor, but we must not forget also how much 
will rest on the manner in which you exe¬ 
cute the job. 

Distortion is had by tilting the enlarging 
easel, resting the easel on some firm support 
during the exposure. Tilting may be slight 
or it may be so extreme as to place the easel 
almost parallel with the beam of light com¬ 
ing through the enlarger lens. The support 
in the first case will be a simple enough 
matter, hut in extreme cases more elabo¬ 
rate arrangements will be necessary. The 


darkroom worker accustomed to devising 
makeshifts for temporary matters will know 
what to do. 

The first step, of course, is to insert the 
negative and project it, tilting the easel at 
various degrees of elevation, both horizon¬ 
tally and vertically. It will he found that 
at extreme elevations there will he a notice¬ 
able narrowing down of the image at that 
end of the easel that is nearest the lens. 
This obstacle in “framing” the picture is 
overcome by raising the enlarger housing 
in order to enlarge the picture area. High 
elevations of the easel will mean that the 
part of the easel nearer the lens will lie 
better lighted than the lower part. This 
calls for a difference in exposure time for 
the two areas in order to get uniformity of 
tone over the entire picture. Test strips 
are made at the top and bottom, the latter 




being given more exposure by means of 
“dodging.” Another precaution to take is to 
make sure that the paper is placed on the 
easel (thumb tacks will do for this pur¬ 
pose) without moving the easel on which 
the image has been previously focused. To 
make sure on this point, use the red or 
orange filter on the enlarger, although the 
regular medium yellow filter will serve on 
lenses which are used in both the taking 
and the projecting cameras. Also, the lens 
will have to he stopped down considerably 
in order to get over-all sharpness. 

A few trials will convince the experienced 
worker of the enormous possibilities of this 
phase of photographic endeavor. He will 
find that this medium will permit not only 
of fun-provoking exaggerations but may al¬ 
so be used by t means of slight tilting to 
give a personal interpretation of the sub- 
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ject which is not possible with a straight 
“shot.” 

Incidentally, pictures involving straight 
lines which did not come out straight be¬ 
cause the building or what not was high 
and the camera had to be tilted upward 
may, within reason, be corrected under the 
enlarger by a tilt of the easel in the oppo¬ 
site direction. Obviously, this will not work 
in extreme caeca but when feasible should 
be a very valuable “dodge 1 * indeed. 


Photo-Electric Exposure 
Meter 

T HE public demand for reliable expo¬ 
sure meters has brought several new 
products on the market, the latest of which 
is the photo-electric Photoscop, hitherto 
round in shape with a circular lens “eye” 
in its center, and now brought forth in rec¬ 
tangular form somewhat resembling a pack¬ 
age of cigarettes, although slightly longer. 
Rut most important of all is the new Photo- 
scop’s original mechanical design. At one 
end of the meter, the body of which is of 
Rakelite, is a flat, narrow lens extending, 
for half the ease’s depth, from edge to edge 
of the meter’s width and placed at an angle. 
The other half of the lens arrangement, 
also extending the full width of ihe meter, 
is a mirror. The general construction of the 
lens-mirror feature is that of a long tri¬ 
angular trough, tlie apex of which cuts into 
the end of the meter. Acting as a sort of 
“sunshade” as well serving the equalU 
practical purpose of limiting tin* field of 
the lens' vision to the usual to or 30 de¬ 
grees, is an open-end box-like arrangement 
extending from the end of the meter and 
slightly beyond the limits of the lens and 
mirror. 

As explained to the conductor of tins de¬ 
partment in an exclusive interview in ad 
vance of placing the instrument on the 
market and before minor details had been 
definitely decided upon, the mirror feature 
is included principally for pictures in whicli 
the sky is to he included. The lighting from 
the sky strikes the mirror and is reflected 
to the lens, thus affording a more correct 
generul reading than might otherwise he 
possible, since the sky light as reflected from 
the mirror will not he as strong as it would 
he if the meter were pointed directly at 
the sky. The resultant reading is thus more 
nearly accurate for the entire scene gen¬ 
erally. 

Another useful feature of the new meter 
is an arrangement whereby readings are 
made direct instead of first observing the 
reading and then making the calculations 
on a disk. An arrow is set on the exposure 
speed desired and another on the speed of 
the emulsion being used. When the meter 
is “aimed” the usual needle indicates the 
“E” stop to be used. The meter has scales 
for both still and motion picture cameras. 

Many advanced amateurs, having tried 
them all and found one film emulsion best 
suited to their purposes, may never have to 
change the emulsion speed, unless they 
follow the desirable practice of using a 
slower, and therefore better contrast, film 
outdoors, and a faster one indoors when 
taking “candid 11 and other indoor type of 
pictures under relatively poor lighting con¬ 
ditions. Setting the exposure speed has also 
been found advantageous by some seasoned 
workers. Extreme cases are those of the 


man who never makes a picture except at 
a full second, varying his lens openings to 
suit the light conditions, and another man, 
who likes wire sharpness over the entire 
field and stops his lens way down when 
outdoors even if it means shooting at 1 20th 
of a second in broad sunlight. 


Surfaces 


M ANY photographers -find a delight in 
subjects merely because of their strik¬ 
ing surface appearance. Subjects which they 
would not consider worth a Becond glance 
are raised to the level of artistic possibilities 
by the mere fact that at a certain time of 
day or night, or because of the magic effect 



Rain on a tin pipe gives a surface 
character worthy of photography 


of rain or sleet, commonplace objects are 
made to look extraordinarily attractive. The 
illustration shows what rain will do. 

In late afternoon, a little while before 
the sun starts to retire, watch people's faces, 
the sides of buildings and other objects as 
they catch the slanting rays of the sun. The 
warmth and beauty of the texture of objects 
thus revealed is a lovely sight. At night, in 
some lonely street, you may find the gleam 
of trolley tracks and cobbles glowing under 
the street lamps or a shingled rooftop il¬ 
luminated by a full moon one of the rare 
experiences of your photographic career. 

Your camera, whatever it may he, accom¬ 
panied by a good exposure meter, and—in 
late afternoon, early morning, and at night 
-a sturdy tripod, together with the indis¬ 
pensable “seeing eye” are all the equip¬ 
ment you need. 


Others' Mistakes 

W HILE it may he little solace to a man 
to know that someone else has made 
mistakes as had as or worse than his, there 
is an undoubted value in hearing stories 
about the mistakes of others, however ludi¬ 
crous those mistakes may have been. It 
teaches a man humility and an appreciation 
of the fact that no matter how far advanced 
he may be in the photographic gam6 ho 
must never lose sight of the necessity for 
careful adherence to the mechanical details. 

There is the story of a professional pho¬ 
tographer who was sent on a distant assign¬ 
ment to do a se-ries of photographs for a 
client, the latter standing the expense of 
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The Most Advanced 
of Candid Cameras! 

This Zeiss Ikon Camera is unequalled for 
amateur and professional work. It is also 
the favorite candid camera of news pho¬ 
tographers. 

Rugged construclion; daylight loading 
with film spool; “silent'* focal-plane shut¬ 
ter; auto-focusing with long-base range¬ 
finder; 12 interchangeable Zeiss Lenses 
including the super-fast F-1.5 Sonnar lens. 
10 speeds up to 1/1000 sec. Numerous 
accessories. Contax is truly the most ver¬ 
satile miniature camera. At leading deal¬ 
ers, Write Ior Literature. 
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EISS 

BINOCULARS 

32% to 40% lighter. 

Easier to hold. Tent¬ 
ed for 10 years under 
Alt conditions. 
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know exactly how your finished negative 
will look 

Comprehensive literature will lx- sent 
on request. 

Write for Free Trial Arrangement 
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the trip. The photographer exposed three 
filmpacks during the course of the day and 
felt he had done a good job. The awakening 
came when he returned to his darkroom and 
found all three dozen films developed out 
without a dot on any of them, all because 
he had forgotten to pull the slide. Needless 
to say, he had to return another day, this 
time at his own expense, and retake the 
whole business. 

Another professional, getting acquainted 
with a new flashing gadget on his camera, 
recently took a bunch of photoflash pic¬ 
tures at a horse show and pulled a blank 
every time (as the darkroom aftermath in¬ 
dicated I simply because he forgot to set 
his shutter before each exposure. Result: 
An evening wasted, cost of photoflash bulbs 
and film irretrievably gone, and a cluster 
of picture-taking opportunities gnatched 
away forever. 

A prize boner is one pulled by a news- 
photographer who left his lens behind when 
rushing off to an assignment, his paper's 
policy being to keep lenses locked up in a 
safe ovej-night. Another involves an ad¬ 
vanced amateur who took so long compos¬ 
ing a waterfront picture silhouetting a boat 
against the lowering sky that the boat 
started moving away just as he was about 
to start his time exposure. 


Low-Priced Miniature 

INIATURE'* photography for the 
many appears to have arrived with 
the entry into this field of the Argus Minia¬ 
ture, based on higher-priced models and 
capable, according to the manufacturers, 
“of night, theater, indoor, candid and color 
photography," hut costing, more or less, an 
office hoy's week’s earnings. While the 
lens, in this age of superspeed objectives, 
is considered “slow," being //4.5, with shut¬ 
ter speeds ranging from 1 /25th of a second 
to l/200th, it is a triple anastigmat. The 
camera takes the regular daylight-loading 
36-exposure 35-mm film rolls, has a visible 
automatic exposure counter, an arrange¬ 
ment for automatic focusing, eye level view 
finder of optical glass, and is offered in a 
variety of Bakelile cases, in black with 
chromium trim and, in the de luxe models, 
in gray and gun metal, in ivory and gold, 
and in brown and gold. A vertical enlarg¬ 
ing outfit utilizes the camera—lens, body 
and all—the enlarger proper consisting of 
housing, standard, and easel. Enlargements 
may be made up to 8 by 10 inches. Placed 
horizontally, this enlarger may also be used 
as a projector for black and white or color 
projection on a viewing screen placed over 
the easel. 


Stirring Rods 

T may be an immediate economy to have 
but a single stirring rod for both de¬ 
veloper and hypo mixing, but in the long 
run one may pay very dearly for such parsi¬ 
mony. We all know how little hypo it takes 
to spoil the developing solution, so why 
take chances? Lightweight stirring rods are 
now distributed under the name “Safetee" 
in three colors, white, red and black, the 
first for the rinsing bath, the second for 
hypo, and the third for the developer. These 
rods arc described as “arid-proof, water¬ 
proof, chemical-proof, tough and durable.” 
The set of three sells for approximately 
the price of admission to a good movie. 



.. WANTED! . 

mpn and women to become 

EXPERT PHOTOGRAPHERS 

An Interesting. srtLtle, moner-miking rireer await* 
>ou In thl* (ant griming Held Inutnirtion by world 
famous expert)* In every branch of Profenilonal and 
Amateur photography Earn while learning. Peruonal 
Attendance and Home Htudy course*. 26th year. 
FKKK booklet. 

NEW YORK INSTITUTE OF PHOTOGRAPHY 
10 Weat 33 8traat (Dspt. 134) Naw York 


SplatxMd emortanttlM. Pr#par« hi 
■gMur* tim*. uar plan. No prwrloue 
•xpertffie* n**o*d, common ftehooi 
•duofdon wWclont. Nond for rrw 
book lot ‘ * Otoj>ortmmlo« in Photo«T»- 

2M1 Mtohlcsiftiv*. CMm». tA. 


Bargain Army Rifles 

Springfield rifle, ral 30/06. 24" barrel. . . $18.50 

Hpringflcld rifle, cal 45/70 324" barrel t 4.25 

Sprinflftald rifle, eal. 50 with 80 aartridie* .$ 5.00 

NEW 1936 ratalog, 304 pages, over 2600 Illustrations showing 
guns, pistols, daggers. *»vorrts. saddles, uniforms, medals 
Hr . mailed for 50 rents. Special rlrcular for 3c stamp. 
Established 1865 

FRANCIS BANNERMAN SONS. 501 B'way. N. Y. City 


Authors, 

Writers, Speakers 

Technical and Scientific Subject* 


Your manuscripts, college 
theses, speeches edited and 
criticized for style and diction; 
suggestions for rewriting giv¬ 
en; possible markets quoted— 
#1.00 per thousand words. 

Every manuscript "serviced” 
by two active editors of long 
experience. 

Speeches and manuscripts 
prepared or rewritten at special 
rates. House-organs edited and 
proofread. 


Highest references 


Tech Editorial Service 
28 West 40th St., N. Y. C. 


100 Paths To a Living 

Create a job for yourself 

A book for those to whom depression brings 
challenge to start again; wtn along new lines. 
Kdward Mott Woolley tells HOW 100 men and 
women found ways Into Jobs, beat age limit, 
started small business on scant capital or none, 
changed occupations, traded ability for partner¬ 
ship, $1. postp'd. 105 pages. 

Also his— Writing For Real Money (free-lance 
advertising). Every store, factory, a chance for 
booklets, advertising articles. Gives own experi¬ 
ence. 144 pages. $1. postpaid. Also his Free- 
Lanelng For 40 Magttlttea, 820 pages, $2,60 
postp'd. All standard binding, size. 

R. M. Woolley Associates, PnMUVors. Passaic Park. If, J- 











FEBRUARY • 1936 


SCIENTIFIC AMERICAN 


105 


Are You —- 

^ putting your spare time to 
good advantage? 

. ^ one of the many who are 
seeking a new held to en¬ 
ter? 

- _r ^ seeking a means to save 
money wherever possible? 

If you are, here is 
a practical solution 
to your problem. 

HOPKINS’ 

CYCLOPEDIA 

OF 

FORMULAS 

Is the foundation for the 
beginning of a fascinating 
hobby; the groundwork on 
which to build a practical 
knowledge of useful chemi¬ 
cal facts. 

Is the foundation for 
hundreds of suggestions for 
those who are seeking sala¬ 
ble articles which can be 
manufactured at home 
profitably on a small scale. 

I F you want to save money 
on wines and liquors; 
your dyes, inks, polishes, 
soaps, paints and varnish¬ 
es, adhesives, antiseptics, 
bleaches, cosmetics, etc. 

You can profitably make 
them from the 15000 form¬ 
ulas contained in the 1077 
pages of 

HOPKINS’ 

Cyclopedia of Formulas 
85.50 postpaid (domestic) 

For sale by 

Scientific American 

24 W. 40th St., New York City.N.Y. 


THE SCIENTIFIC AMERICAN 
DIGEST 

{(Continued from page 95) 


found for one thing that oils of high molec¬ 
ular weight are superior. 

Electron diffraction, it may be remem¬ 
bered, was discovered by Drs. C. J. Davis¬ 
son and L. H. Germer of the Bell Tele¬ 
phone Laboratories in 1927, and demon¬ 
strated the wave properties of electrons pre¬ 
dicted by Due Louis De Broglie and Prof. 
E. Schrddinger. 

An answer is thus given to those who 
want to know what is the use of all these 
recondite researches into atoms and elec¬ 
trons, for here is an application of great 
practical value. Doubtless many important 
applications will be found, as time goes on, 
for the scientific knowledge now piling up 
so rapidly.--.Science Service. 


Airplanes of Plastic 
Materials;* 

I N the last few yeurs there has been a 
rapid trend to the complete metallization 
I of the airplane. Wood and plywood are 
eusy and cheap to work and have a good 
strength/weight ratio. But they are affected 
by continuous exposure to weather; they are 
inflammable, absorb water readily, and are 
liable to shrinkage and decay. The use of 
metal introduces the problem of corrosion, 
the expense of a multiplicity of rivets, the 
difficulty of local weakness in very thin 
metal covering, and the aerodynamic drag 
of exposed rivet heads. 

Is it possible that quite different mater¬ 
ials, plastics, will have their day in air¬ 
plane construction? “Plastics” is the modern 
name given to synthetic materials consist¬ 
ing of artificial resins, with or without a j 
suitable filler, and now well known under 
such trade names as Bakelite, Xylonite, 
Micarta, and so on. These materials have an 
enormous number of applications in every 
industry. In aircraft, Micurta propellers , 
have been used very successfully, and both 
Bakelite and Micarta are used for aircraft 
< instrument panels, pulleys, ball-bearing 
housings, and other parts, 
i The best plastic consists preferably of 
resin impregnated paper, rather than fabric. 

1 The paper is thoroughly impregnated with 
| the solution of phenol-formaldehyde resin, 

! dried and cut to size. The sheets are stacked 
i up to the thickness required, then baked in 
steam-heated hydraulic presses. Then the 
sheets are made up into tubes by rolling the 
impregnated paper on a hot steel mandrel 
between hot rolls until the required thick¬ 
ness of wall is built up. Tin* product is then 
pressed in steel moulds or dies. 

Rods and bars can he similarly made up 
by using a thin wire instead of a mandrel. In 
fact there is no limit to the size and variety 
of forms which can he obtained in this man¬ 
ner. Ribs, spars, longerons, skin, or cover¬ 
ing—all the component elements of an air¬ 
plane have been produced in England in 
experimental form. While metal rivets and 
bolts have been used for connecting up 
parts, cold gluing has also proved effective 
for fastening elements together. 

Comparisons of strength/weight ratios 
with wood or fnetal are not ao favorable as 



AIR’S THE WAY 
TO GO TODAY 

Today it’s the smart thing to go by 
air. You save time. And in the lux¬ 
ury of your upholstered arm chair, 
you enjoy a sense of complete re¬ 
laxation. So that you reach your 
destination refreshed . 

On these modern planet you 
travel in such quiet and comfort 
that you are scarcely aware of 
the engineering achievements 
which make your trip possible. 

UNITED 

AIRCRAFT 

MANUFACTURING 

CORPORATION 

Makers of 

WASP AND HORNET ENGINES 
HAMILTON STANDARD PROPELLERS 
VOUGHT CORSAIRS 
SIKORSKY AIRLINERS 



EAST HARTFORD. CONN, U. $. A. 
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ENJOY NEW YORK 
IN THE WALDORF MANNER 

A most attractive feature of The 
Waldorf-Astoria is its sparkling social 
life ... its balls, banquets and dances 
... its gay restaurants where New York 
gathers to enjoy sophisticated enter¬ 
tainment and the most famous orches¬ 
tras of the day. 

The Waldorf-Astoria is a gracious 
home with rooms that are charmingly 
furnished and comfortably appointed. 

Single rooms are $5, $6, $7; double 
rooms are $8, $9, $10. 

About-the-City-Bureau arranges sight¬ 
seeing trips, shopping tours; gives in¬ 
formation about theatres, art exhibits, 
concerts, museums, and historical 
places; secures guides and interpreters. 

THE 

WALDORF 

ASTORIA 


PARK AVENUE 


49TH TO 50TH 


NEW YORK 


yet, but progress is very rapid. In fatigue, 
plastics are as yet not as satisfactory as 
wood. 

With a little imagination we can see vast 
possibilities in these materials for the pro¬ 
duction of a cheap and durable airplane. 
Could not a whole fuselage, for example, 
be produced of a single, very cheap plastic 
moulding? According to Marcus Langley, 
writing in The Aeroplane , considerable re¬ 
search i9 being undertaken in the use of 
plastics for aircraft. These materials are 
derived from coal. For Great Britain, with 
its vast and troublesome coal industry, the 
prospect of building airplanes as a deriva¬ 
tive of the “black diamond” is particularly 
enticing.— A. K. 

High-Output Photronic 
Cell 

A PHOTO-ELECTRIC re]] of ih«- “dry- 

plate” type which provides an in¬ 
creased current output has just been put on 
the market by the Weston Electrical Instru¬ 
ment Corporation. It is intended primarily 
for use at levels of illumination so low that 



Compact, high-output photo cell 

the regular photronic cell will not provide 
sufficient output for the purposes intended. 

Current output of the new cell is approx¬ 
imately three times that of the regular 
photronic cell for the same illumination. 
Its spectral sensitivity is slightly greater 
in the blue end of the spectrum than that 
of the regular cell. In common with all 
known super-sensitized photo-electric cells, 
the new cell is not cjuite so stable as the 
regular type, hut it will he found suitable 
where high output is more essential than 
strict permanence, especially for use in 
relatively low illumination. 

Monkey Malaria 
Fights Paresis 

M ONKEY malaria has been successfully 
used for treating general paresis, the 
distressing mental illness which is an end- 
result of syphilis. For certain cases, at least, 
this latest method of relieving an age-old 
scourge may prove to be better than in¬ 
fecting the patients with strains of human 
malaria, as has been done so widely and 
usefully since the chance discovery of this 
treatment in 1920 by Prof. Wagner von 
Jauregg in Vienna. 

The new method has been developed by 
Dr. C. E. van Rooyen, Halley Stewart Re¬ 
search Fellow at the University of Edin¬ 
burgh, and Dr. G. R. Pile, senior assistant 
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medical officer to the Midlothian and 
Peebles Asylum-. They report the results 
of their research work to the British Medi - 
cal Journal. 

One of the chief advantages is that the 
monkey infection can be made more easily 
available than the human, since by suit¬ 
able treatment a monkey can be kept in an 
infective condition for at leust six months 
and in a laboratory close to centers of popu¬ 
lation which may be far distant from suf¬ 
ferers from human malaria. Other advan¬ 
tages are the comparatively short period of 
incubation with the monkey infection, the 
gentle onset of fever with this disease, and 
the particular ease with which the fever 
can be terminated with quinine.— Science 
Service. . 

Waterproof Lime 

R ECENT new chemical developments in 
the building trade include waterproof 
lime, a processed lime with which may be 
made a water repellent mortar that protects 
masonry against baking. This process of 
the Rockland-Rockport Lime Company is 
described by Ceorge B. Wood in Industrial 
and Engineering Chvmistr\A. E. B. 


RADIUM 

'T'HE Joachimsthal region of 
Czechoslovakia is celebrating 
the extraction of radium there just 
40 years ago. This calls to mind the 
fact that in that time just 100 grams 
have been produced, the average 
yield at present being just three 
grams per year. The yield, however, 
can be increased upon demand to 
eight grams yearly. 


Movie History 

I T is commonly granted that the motion 
picture is important not only for its per¬ 
vasive social effect but because it is one 
of the two most lively contemporary arts 
and the only new art-form of modern times. 
Unfortunately, films themselves are singu¬ 
larly evanescent. Of course, certain cele¬ 
brated pictures enjoy a life long in com¬ 
parison to the brief existence of the aver¬ 
age screen production. Short versions of 
The Cabinet of Dr. (aligari and of 
Potemkin, for example, have been visible 
occasionally during the past year and Jt 
Happened One Night has not yet vanished 
totally. Generally speaking, however, a 
film two years old is a film which will not 
he seen again, and the situation is com¬ 
parable with that which would be created 
in the world of literature if only those books 
published within the past 12 months were 
available. Amateurs of the films and the 
film-makers alike are consequently con¬ 
fined for purposes of study to what is 
strictly current. There is almost no oppor¬ 
tunity to refer back, to compare, to trace 
progress or retrogression. It is possible to 
read about the work of pioneers like the 
Frenchman George Melies, about the 
startling innovations of D. W. Griffith and 
of the post-war German producers: but not 
to see their work. 

In order to remedy this situation, The 
Museum of Modern Art Film Library has 
l>een established for the purpose of collect- j 
Ing and preserving outstanding motion pic- 


Hadfields L™ 

Hecla anti East Hecla Works, 

SHEFFIELD, ENGLAND 

Makers of 

STEEL CASTINGS and FORGINGS 
for All Purposes 

To moot British Admiralty, War Department, 
Board of Trado, Lloyds, and Buroau Veritas 
Specifications. 

Also 

PltOJLC TILLS OF AlX TYPES 
including AKMOIJR-PiKRCING 

Contractors to the British Admiralty and War Department 

The Original Discovery by Had field 
of Manganese Steel took place 
at the Hecla W orks. 


Area of Works, 

over 200 acres. 


Buildings cover 
61 acres. 


RAPID CALCULATOR III 


K ‘ ilication, Division, 
I Triangles, Stress 
Force Diagrams 

Functions of an Ancle 
b\ a Hlnclc Netting. 
Multiplication, Division, Proportional ('M)rulutlorui. 
and Solution of Stress and Force Dlagrums. A 
Combined Numerical Calculator and Trigonometric 
Function Table on a HIiirIo Cage Ideal for re¬ 
view. Instruction Hook furnished. Celluloid “Trlgono- 
graph" ll.fiO; Cardboard Model . r >t)o. Money buck 
guarantee. Descriptive Circular on Request. 

CHEMICAL RUBBER PUBLISHING CO. 
190B W. 112th St. Cl#v#land, O. 


■a 


The Mechanistic 
Autonomy of Nature 

with 1935 Supplement on 

THE NEW VORTEX ATOM 

120 pt|»«. 25 diagram* 

Sets forth a new system of atomic structure which 
Is based upon geometric relationship* lather than 
differential equations, and whl b the average person 
can really understand. Those who ha'o been trying 
to tell us that the atom cannot he represented dia- 
grammatically are challenged to attuck tills theory 
and break it down— if tlm cun 
Price $1.00 postpaid. Money must accompany order. 
C. F. KRAFFT, 2910 Q St, N. W., Wa»h., D. C. 


PATENTS WANTED 

FOR DEVELOPMENT 
IN ENGLAND 

Patents which have proved 
successful in the United States, 
but not made or sold in Eng¬ 
land. 

PAYMENT ROYALTY or 
other basis. 

Write to 

BRIMLEY 8C COMPANY 

174/8, Cleveland Street 
Birkenhead England 


GEMS 

How to Know and 
Cut Them 

A book written especially 
for amateurs and students. 
Price 50c 

H. L. Thomson or Graphic Press 
4312 Sunset Bird., Los Angeles, Calif. 




IMPROVE YOUR MICROSCOPIC PREPARATIONS 

With this well-balanced set of ten amounting media, you can 
easily select the one best suited for the preparation in bend. 
Contains Methyl Alcohol, Distilled Water, Xylol. Benzine, Glycer¬ 
ine, Glycerine Jelly, Balaam, Cedar Oil, Cassia Oil, Resin No. 66. 
ShilUber Set No. 10—$3.00. 

Exproaa collect (Wt.: 3 lbs.) or through your dealer. 

R. P. CARGILLE, 118 Liberty Street, New York, N. Y. 
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INVENTORS 

Writi for then Book* 


C AN >ou answer these questions: How do the 
Patent Laws protect an Inventory What Is tho 
first simple step to take to establish a claim to an 
Invention f What kind of u sketch or drawing is 
needed y When la a model needed? What cun an 
Inventor do to secure financial assistance? What can be 
patented? How can a mnn go about selling an Invention? 
These and titunv other points are covered In the two book a 
shown here both of them are yours for the asking. 


HOW Wl HELP 
INVINTOtS 

For thirty - six year*, it 
has been our busittaas to 
help inventors; to assist 
them In securing all the 
protection t* which th*y Bre 
entitled. We tell you how 
to avoid pltfallB. We en¬ 
deavor to keep expense 

at a minimum and ar¬ 
range deferred payments 
when needed, The facts In 
these books can be worth 
much to the rnitn with n 
practical, useful salable 

invention Write us a 
card or use the handv 

coupon Copies will ?>«i 
sent with our compliments 

f“ VICTON J. 

Evans & Co. 

VICTOR J. EVANS L CO.. | 

Realatared Patent Attorneys. I 

737-B Victor Buildino. I 

Washington, D. C. j 

Hand at once a free copy of your lx»ok, ".Patent . 
Protection," and your special booklet of "Kukri**- | 
ttons on When and Hmv to Sell an Invention " j 

Name • j 

Street and No ... | 

City or Town . J 

Htate I 



PATENTS 



jasL.sa°J5.. 


iriMikiJl ti) pufrnt 

(>ro<M»cliire A co|>y will I*, 
•fint t<i you without 

choree Write— 


TIME 

COUNTS 

In applying for patents. 
1 >on't risk delay In protect 
Irig your ideas Send sketch 
or model for Instructions or 
write for FREE book "Pat 
ent <»ulde for the Inventor", 
and "Record of Invention 
form No charge on how to 
proreed Prompt, careful, ef¬ 
ficient service 


CLARENCE A. O'BRIEN 

and Hyman hrman 

Registered Patent Attorney* In U 8. Patent Office 
548- B Adam* Building. Washington. 0. C. 


Experimental and Model Work 

Flno Instruments and Fine Machinery 
Inventions Developed 
Hpeelal Tools, Dies, dear Cutting, Etc. 

HENRY ZUHR, Inc., 187 Liftyette St„ N. Y. C. 


THEODORE H. RUTLEY 

Patent Attorney 

Patent Office Register No 13.938 
512-A Colorado Hldg. H nahingtoti, D. C. 


ELP for INVENTORS! 


Millions have been made from idea* properly de¬ 
veloped and protected. Hend us a rough sketch or 
model of your invention and we will submit com¬ 
plete report bucked by thirty years' experience. 
Confidential service; bank references furnished. 
Modern equipment. We also manufacture inven» 
tions In any quantities at low cost. Free booklet 
"Making Inventions Pay" sent on request. 


CRESCENT TOOL COMPANY, D«pt. H, Cincinnati, 0. 
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turcH of all types and of making them avail¬ 
able to college* and museums, thus to ren¬ 
der possible for the first time a considered 
study of the film as art. Already two pre¬ 
liminary programs are available for circu¬ 
lation, the first of these covering motion 
pictures in America from 1895 to 1932; and 
the second from 1896 to 1934. 

All of the series of films assembled by 
the Film Library will be arranged primarily 
to afford the student for the first time an 
accurate perspective of the history and 
esthetic development of the motion pic¬ 
ture since 1894. For example, in the first 
series the primitive American film is suc¬ 
ceeded by the great creative work of 
Griffith, lnce, and Sennett: hut the former 
includes work of the pioneer Frenchman, 
George Melies, since it exercised consider¬ 
able influence on the native product. 

Chemistry Speeds up 
Printing 

CHEMICAL “slip-sheet” which prom¬ 
ises to he a boon to the printing trade, 
enabling increased press speeds up to 40 
percent, is announced by Solvent News. 
The ordinary “slip-sheet” is a piece of 
paper that the printing press operator in¬ 
serts, by hand, between printed sheets a-* 
they come off the press, in order that the 


wet ink will not smudge the back of the 
next sheet. Now a chemical spray has been 
developed which covers each printed sheet 
with a microscopic film that accomplishes 
the same result, eliminating the hand feed¬ 
ing and speeding up the printing opera¬ 
tion. 

One gallon of solution, known as “No- 
Offset,“ has a covering capacity of from 
60,000 to 200,000 square feet, depending on 
the type of ink and stock used. One auto¬ 
matic airgun will cover paper widths from 
one to 42 inches, and two airguns (the most 
ever required) will cover up to 84 inches. 

The solution, as it comes out of the air- 
gun, is broken into a fine mist which covers 
the sheet with countless tiny particles and 
serves to separate the sheets so that the wet 
ink cannot touch the next sheet us it enters 
the delivery pile. This coating is so fine it 
can he detected only with the aid of a 
magnifying glass, and does not interfere 
with the drying of the ink nor affect the 
color in any way. It appears further to 
counteract the effect of the static electricity 
in the paper, which tends to draw the sheets 
together. 

The solution is misted on the printed 
side only and has no effect on subsequent 
impressions as it is said that the particles 
dissolve when touched with inks or varnish. 
A. E. B. 



CURRENT BULLETIN BRIEES 


Cadi; i Day* of Will Rogers is a beauti¬ 
fully presented little book which touches 
upon certain phases of the early school 
days of Will Rogers which have not been 
generally brought to light by his biog¬ 
raphers. Kemper Military School , Boon- 
vilie, Missouri.—10 cents. 

Descriptive List of Eastman Classroom 
Films lists more than 200 reels of film 
which have been prepared especially for 
instructional purposes in the classrooms of 
schools and colleges. Prices are abo given. 
Write for Bulletin 236A to Scientific Amer¬ 
ican, 24 West 40th Street, New York City. 
- 3-cent stamp. 

Good Elevator Servo e for Office Build¬ 
ings considers the requirements of good 
elevator service, adequate traffic handling 
facilities, regulation during peak traffic 
hours, and how planning should be di¬ 
rected toward the best possible elevator 
service for a given location. Write for Bul¬ 
letin 236B to Scientific American, 24 West 
40th Street, New York City. — 3-cent stamp. 

New Studies of Ship Motion by P. R. 

Bassett, Visitor, and F. P. Hodgkinson, 
Member, is a reprint of a paper read be¬ 
fore the Society of Naval Architects and 
Marine Engineers. It is an engineering 
treatise on the subject and also deals 
briefly with mechanical stabilization. Write 
for Bulletin 236D to Scientific American , 
24 West 40th Street, New York City .— 3- 
(ent stamp. 

The Municipal Smoke Problem, by H. B. 

Meller and L. B. Sisson, is a brief 
treatise on the products of combustion of 
fuel and their effects. The booklet is com¬ 
prehensive in scope and contains informa¬ 
tion and advice regarding combustion 


equipment, the selection of fuel, and the 
best method of burning it to secure effi¬ 
ciency and practical smokelessness. Mellon 
Institute of Industrial Research, University 
of Pittsburgh, Pittsburgh, Pennsylvania. 
Gratis. 


Evidence of Early Man in North Ameri¬ 
ca, by Edgar B. Howard. A 170-page 
illustrated monograph on the Folsom and 
Yuma cultures and, in general, the chief 
finds of recent years, tending to show that 
man has been in America 10,000 years. The 
University Museum, University of Pennsyl¬ 
vania, Philadelphia, Pennsylvania. — $1.50. 

Folsom and Yuma Artifacts, by J. D. 

Figgins, is a pamphlet (Vol. 14, No. 2 
of the Proceedings of the Colorado Mu¬ 
seum of Natural History) on Indian artifacts 
of flint which seem to indicate high skill 
among the Americans thousands of years 
B.C. Colorado Museum of Natural History, 
Denver , ColoradoGratis. 


Bulletin of the Texas Archeological 
and Paleontological Society, Volume 
7, 1935. A paper-covered book containing 
152 pages (of which 17 unnumbered pages 
are pictures) of articles on early Indian 
archeology in Texas, published annually 
by a widely known association of amateur 
archeologists. Otto O. Walts, Secretary- 
Treasurer, Texas Archeological and Paleon¬ 
tological Society , 1925 Simmons Ave., 

Abilene, Texas .— $3.00. 

Maps. A set of maps on a scale of four 
miles to the inch, showing all details of 
the existing transportation systems in Iowa, 
has been prepared by the Bureau of Public 
Hoads of the Department of Agriculture in 
co-operation with the United States Geo¬ 
logical Survey. The set consists of eight 
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sheets approximately 26 by 36 inches. 
Superintendent of Documents, Washington, 
D. C. — $1.75 per set. 

Photographic Almanac contains a com¬ 
prehensive listing of photographic equip¬ 
ment and gives much valuable data for the 
amateur. Write for Bulletin 236C to Scien¬ 
tific American, 24 West 40th Street, New 
York City. — 3-cent stamp. 


Bakf.litk Laminated has been prepared to 
give information on this one particular 
plastic, its manufacture, properties, uses, 
and directions for working it. Write for 
Bulletin 23bE to Scientific American , 24 
West 40th Street, New York City.- 3-cent 
stamp. 


SkHPKNTS or THE Non I H LA SI KILN Si AILS, 
by Raymond L. Ditmars. A new, revised, 
and enlarged edition of an illustrated book 
let for identifying the venomous and non- 


f> a legal mind, so the argument goes, to 
pass upon an abstruse technical fact which 
may huve taken a highly trained technical 
man years of intense study to learn. 

Against this plan is the argument that 
it would set a had precedent for employing 
technical advisors in all special branches 
of law. This would materially increase the 
cost of a suit to the litigants, if it i* t<> be 
passed on to them, or to the taxpayers, if 
they urc to carry the burden. Another point 
is that it would tend to set up a body of 
theoretical experts disassociated from prac¬ 
tical industry’ so that their opinions might 
he impractical. 

While Number 4 was not given by the 
Committee the status of a major recom¬ 
mendation, it is, nevertheless, of first sig¬ 
nificance. It is predicated upon the theory 
that there are now in existence many un¬ 
expired patents “which are now known to 
he worthless by those who hold them.” The 
intent is to “remove from consideration all 
such patents which are regarded by their 
owners to he not worth payment of a tax/' 
for patents upon which the tax remains 
unpaid would lapse. A hidden reason for 
this would seem to be a desire to penalize, 
those holders of patents (notably corpora¬ 
tions, as rumor has it) who wilfully with¬ 
hold a newly patented product our of 
practice in order to prevent competition 
of the newer product with one already be¬ 
ing produced that is perhaps inferior yet 
cheaper to make. 

Several good results might come from 
adoption of Recommendation No. 4 for an 
annual tax on patents. Such taxes would 
reduce the annual cost to the inventor of 
securing a patent, for this annual tax 
would make possible a reduction in the 
present inordinately high filing and final 
fees. They would remove from the path of 
future industrial development the worth¬ 
less and impractical inventions, which are 
both an obstruction and a nuisance, for 
I he taxes on such patents would probably 
not be paid and they would accordingly 
lapse. The total revenue to the Government 
from patents could probably be increased 
through such annual taxes, while permit 
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venomous serpent# east of central New York 
and Pennsylvania. H. R. Mitchell, Manager , 
New York Zoological Park , 185th Street 
and Southern Boulevard , New York City. 

—50 cents. 

Business, Industry and Taxation is a re¬ 
print of an address by Lewis II. Brown, 
President, Johns-Manville Corporation, and 
reflects the attitude of a business man in 
high position toward the present status of 
industry and economics in the United States. 
Write for Bulletin 23hF to Scientific Ameri¬ 
can, 24 R est 40(h Street, New York City. 
3-cent stamp. 

Eliminating Bats from Buildings, hv 
James Silver, give* directions for hat¬ 
proofing buildings and also for the appli¬ 
ed! ion of hat repellents. Write for leaflet 
number 109, United Stales Department of 
Agriculture, to Superintendent of Docu¬ 
ments, Washington, D. C.—5 cents {coin). 


ling the initial cost to tin* inventor to he 
)educed, for an inventor could easily af 
ford to pay a reasonable patent tax start¬ 
ing a! about the fifth year after issuance, 
if lie were realizing an income fiom the 
patent. 

On the other hand, who can determine 
worth? This argument and the one that 
‘ if the invention is truly important it soon 
attracts funds for its development” can 
both he demolished bv one example. 'Hie 
Zipper type of fastener, around which lias 
grown a large industn, was patented in the 
90’s but did not come into practice on an 
appreciable scale until five ot six years ago! 
The lone inventor who has, in our history, 
contributed vastly to our progress, has often 
been impecunious and more often has en¬ 
countered great difficulty in financing woilh- 
while patents only to see the fruits of his 
labors enjoyed by others after his patent 
expired. He would suffer under this tax. lie 
might lose his patent entirely. The tax 
would thus appear to he discriminatory, for 
wealthy corporations would simply pay their 
patent taxi's and refuse to he forced by them 
to place their patented products in produc¬ 
tion. Furthermore, any tax once instituted is 
seldom reduced hut is usually increased 
from time to time. Considerable additional 
Federal revenue will have to lie found in 
the future and Congress will naturally turn 
to the most easily tapped sources, such as 
annual taxes for patents. Should this hap¬ 
pen, there is the danger that 1 lie tuxes on 
patents will he raised so high that the en¬ 
tire patent system will he destroyed. 

The Personnel of tins Committee is as 
follows: V. Bush, Chairman, Vice President, 
and Dean of Engineering, Massachusetts 
Institute of Technology; W. H. Carrier, 
Chairman of the Board, Carrier Engineer¬ 
ing Corporation; D. M. Compton, Indus¬ 
trial Consultant; Frank B. Jewett, Vice 
President, American Telephone and Tele¬ 
graph Company, President, Bell Telephone 
Laboratories; H. A. Poillon, President, Re¬ 
search Corporation; Maurice Holland, Di¬ 
rector, Division of Engineering and Indus¬ 
trial Research, Nationul Research Council, 
Executive Secretary of the Committee. 
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instinctively ? 

GETTING A10NG WITH PEOPLE, by Milton 

Wright ($2.80), tells you precisely what to do and 
say, and why you should do It. to secure the re¬ 
sults you want In countless situations In busi¬ 
ness and social life. In everyday contacts, and in 
important situations with a major bearing on 
M*ur life and happiness. With many practical 
examples and with illustrative problems that 
Wright helps you work out, he shows you: 

—how to get along with others 
—how to secure effective cooperation of superiors, 
associates, subordinates, friends and acquain¬ 
tances 

—how to meet people properly and deal with tham 
smoothly and efficiently 

SEND THIS ON-APPROVAL COUPON 
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A History of 

MOSAICS 

By Edgar Waterman Anthony 

The greatest authorities on art acclaim 
Anthony’s ’’Mosaics” a triumph! 

Halph Adutnn Ciaw, Architect. "The publication of 
Mi Anlhonj 'a authoritative hook on mosaics Is an event 
or prune Importance it will be invaluable to 

lihloi lam. archaeologist ■>, and architects. . . It la the 

onlj book in EliteMah or In airs other language, so tar 
as 1 know -that deuh ulth tills girut art as an hls- 
toriral and aesthetic unit " 

Ftank Jncolt Mathn , Jr . Ft tncetan I'nivn nity • "It 
Is boll) u \oi\ full lepoitory and u Judicious critique 
of tire subject and v\III he indispensable to students 
ewfVwhiMc So rasl a wort In ho thorough and cum- 
indent a manner put* in oil in tho author’s debt who 
e'en had tiro grace to make an encyclopaedic book very 
readable.” 

Ftedctlck Mortimer Clapp, Director The Frlfk V of- 
lectum and Ait Retcirnce Library: "Anthony’s A 
Hlstoiv of Mosaics' Is an outstanding example of 
knowledge and taste—a monument of patience, thor¬ 
oughness and clarity . . Written in a clear and read¬ 
able stylo, It hctiHjs, at cm ny turn, a remarkable 
penetrating scrutln} of practically all existing ancient 
mosaics, as well as many modern, carried out against 
a background or the most *Mens|\c and profound ntudy 
of historical periods. Karels hu« anv province of art 
been trruted with so cons lining a selmlarnhlp and 
completeness " 

1>k Li u Eon ion limited to Vfl numbered auto¬ 
graphed copies oil Impelled Uritelr Charcoal 
paper. Full Vellum Rinding, Gold Embossed. 

*2<> 00 Ukapkic is Edition, Gold Stamped, 496 
pages, mo plates, :t 0 0 Illustrations, Note*, 

< omplcto Blblingrapln , 17.30. 


THE NEW IMMORALITIES 

Clearing the Way for a New Ethici 

"Vigorous and picturesque speech of a human being, 
with the detachment of a humorist," WiJIkrm filtery 
Leonard, poet, prafc**or. "Brief ethical aquiba provide 
most amusing reading," Bouton Traneoript. 

"Ynur remarkable Imok challenge* my thought! an<3 
warms my heart all at once. Your way of writing Illus¬ 
trates perfectly that unusual phrase, 'Blabbing people 
awake. " OeorucAV. Coleman, Prttidcnt, Ford Halt. 

192 p«|et. Bek) tumped, 12.00 

Write ter Ttble of Con ten ti end ClrtuW 

PORTER SARGENT, 11 Bmcm St., Boston 
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Books SELECTED BY THE EDITORS 


CONSIDER THE JIEA\KNS 
By Forest Ray Moulton , Ph.D., Sc.IF 

ROFESSOR Moulton is widely 
known as one of the two originators 
of the famous Chamberlin-Moulton 
planetesimal hypothesis, also as the au¬ 
thor of standard textbooks on astronomy, 
celestial mechanics, and ballistics, and 
as an astronomer. Just as his widely 
used textbook of astronomy was written 
in unusually attractive language for a 
textbook, so is the present book still 
more readable. It is essentially a popu¬ 
lar astronomy-—neither a textbook with 
textbook earmarks on the one hand, nor 
a light-weight “easy” book on the other. 
It has solid substance all through. It 
starts with the earth and builds up, 
chapter by chapter, to exterior galaxies, 
in a grand crescendo. The author de¬ 
votes some space to adverse criticism of 
the mystics among scientists, and is fa¬ 
vorable to the rational interpretation of 
the universe. Heretofore we have usually 
recommended the same author's “As¬ 
tronomy” (the textbook) to serious 
readers who wished to take up the sci¬ 
ence of astronomy anew, whenever they 
have inquired for the “best book to be¬ 
gin on.” Now we shall recommend the 
newer work as still more suitable for 
the intelligent home student's first book. 
—$3.70 postpaid.-- A. G. /. 

WORLDS W ITHOUT END 

By IF Spencer Jones , M. Sr. I)., 

F. R. S. 

T HE author of this popular account 
of astronomy is the Astronomer 
Royal at the Greenwich Observatory. He 
proceeds in a direct, straightforward 
way to tell the lay reader the content of 
modern astronomy, avoiding the use of 
technical terms but not “writing down." 
This, like Professor Moulton's book, 
would be suitable for the intelligent 
adult readers’ intioduetion to astronomy. 
—$3.15 postpaid.—/!. G. /. 

INSIDE THE MEDIUM'S CABINET 
By Joseph Dunningcr 

I T seems that no matter how many 
times the trickery of fiaudulcnt me¬ 
diums is exposed, a certain proportion 
of otherwise intelligent people will 
continue to patronize these fly-by-night 
exploiters of human frailties and to en¬ 
courage them to continue their nefarious 
work. In this book an exacting investi¬ 
gator reveals in complete and compre¬ 


hensive form just exactly what he has 
found emt by personal experience with 
well known and lesser known mediums. 
He discusses at some length the Houdini 
messages and reveals them once more* 
as being fraudulent. If you have any in¬ 
terest at all in psychic investigation, you 
will want to read this book. If you have 
a friend who is being imposed upon 
b\ a so-called medium, give him a copy 
of the book.—$2.65 postpaid.— A. P. P. 

IE YOU'RE GOING TO DRIVE FAVI’ 
By Ray if . Sherman 

RIVERS of cars are egotists. Each 
thinks he knows how to drive bet¬ 
ter than the other fellow. Each would 
learn much, however, through a quick 
reading of this 150-page book which 
deals with all phases of good driving and 
safety on the road. It does not recom¬ 
mend fast driving but it indicates that 
speed, of itself, is not dangerous, and 
sets forth wavs and means to inject a 
greater amount of safety into the ever- 
faster driving of our time. Captain Ed 
ward V. Rickenbaeker has written an 
introduction in which he says: “I be¬ 
lieve it is the obligation of every car 
driver and owner to become acquainted 
with this book. . . —$1.15 postpaid. 

— F. I). M. 

CITIES OF WAX 

By Julie Closson Ken/e) 

EALING with the habits and be 
havior of the honey bee, this book 
is replete with action and high drama: 
birth and death, work and play, love and 
hate, robbery, the building of a city, and 
finally a terrific battle between bees and 
ants. A fascinating book—entertaining 
and instructive. A few of the statements 
made in it have evidently been drawn 
from some of the older theories that 
modern beekeepers have largely dis¬ 
proved, but there are not enough of these 
relatively small defects to mar the work. 

* $2.65 postpaid. -"/!. IT. Everest. 

PSYCHOLOGICAL RACKETEERS 
By Dorothy Hazeltine Yates 

\ WIDE variety of lecture and read- 
J -*- ing courses in “applied psycholo¬ 
gy,” mind training and so on, which 
mislead many persons into the innocent 
belief that they are acquiring, for a 
goodly sum, the thing that is known to 
real psychologists as psychology, are 
rampant nowadays—the inspirational 





racket pa\s well. The author of this 
book, a professor of real psychology, 
exposes the whole nit-wit business, with 
its meaningless jargon, sheer drivel, 
and vague expressions about “higher 
planes,” “mental vibrations,” and so on; 
also its play-up to the victims’ natural 
longings—how to “attract” success and 
happiness or fortune. She has a sly sense 
of humor. Good reading.—$2.15 post¬ 
paid. A. G. F 

AUTOBIOGRAPHY 
By Sigmund Freud 

“f I themes run through these 

-*■ pages: the story of my life and the 
history of psychoanalysis.” In these 
words, the great psychoanalyst describes 
this book, which is short and simple and 
vastly more readable than his writings 
on psychoanalysis itself.—$2.15 post¬ 
paid.—/!. G. F 

BRAKE LININGS 

T HIS is Volume 1 of a proposed series 
to be known as The Brake Library. 
It discusses in considerable detail, with 
many line drawings, various types of 
brake linings. A chapter is devoted to 
the selection of linings for specific pur¬ 
poses and to brake lining failures and 
troubles.—$2.15 postpaid.— A. P. P. 

LOAVES AND FISHES 
By Hereuard Carrington 

W E report this book without com 
ment as an attempt to study bibli¬ 
cal miracles and the question of the 
future life in the light of modern psychic 
knowledge. We recommend it only to 
those who can read psychic works of 
this sort with personal discrimina¬ 
tion and we reserve all recommendation 
other than this.—$2.15 postpaid. 

^ —A. P. P. 

HANDBOOK FOR THE AMATEUR 

LAPIDARY 

By J. Harry Harvard 

H ERE at last is something of a real 
book on a subject concerning which 
there have been little more than pam¬ 
phlets, and mighty few of these. One of 
these was the one dollar sketch, “The 
Working of Semi-Precious Stones,” by 
the same author, who also wrote, in 
Scientific American, March, 1932, an 
article on amateur lapidary work or 
gem polishing. Howard’s newest book 
now provides practical instruction in 


no 
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all kinds of gem cutting for the be¬ 
ginner and for the advanced amateur. 
Its accent is on the practical, for this 
is a real shop book that tells not mere¬ 
ly a lot of generalities about lapidary 
work but actually how to do it, how to 
set up the rig to do it with, and even 
where to get the parts of that rig. 
Lapidary work was much of a trade 
secret till Howard bored in, learned the 
methods and, by means nf his books, 
turned the secrets into a fascinating 
hobby for everybody.—$2.IS postpaid. 
—A. G.l. 

GETTING ACQUAINTED WITH 
MINERALS 

By George Letch worth English 

N OW that the mineral collecting hob¬ 
by is spreading so rapidly we are 
beginning to see some good books and 
magazines about it. This book is aimed 
specifically at the amateur collector and 
it tells him how to go about collecting 
-what to do and what not to do. With 
this information is combined a general 
elementary treatise on crystallography 
and minerologv all prepared b\ an 
author who has been an outstanding 
mineral collector and a scientist as well 
as lifelong collectoi. A really practical 
book, with 257 illustrations and 307 
pages of text.-— $2.05 postpaid. — 1. G. I. 

THE RADIO AMATEUR'S 
HANDBOOK 

T HE 1930 edition of this already well 
known handbook is enlarged to 380 
text pages and covers the whole subject 
of amateur radio transmission and re 
('option. It deals not only with station 
design and operation, but also with the 
construction of equipment and bow it 
should be used. It is thoroughly up-to- 
date in every respect and well illustrated 
with both photographs and line draw 
ings. Tough paper covers.—$1.15 post¬ 
paid.— A. P. P. 

WINE MAKERS MANUAL 
By Peyton Boswell 

M UCH of the romance of wine mak¬ 
ing and even a number of poems 
on “the cup that cheers'' are included 
in this rather comprehensive volume on 
wine making. Considerable space is de¬ 
voted to a discussion of types of grapes 
and the wine they produce, while there 
are comparatively few recipes and these 
for only the better known wines.—$1.65 
postpaid.— F. D. M. 

DICTIONARY OF PHOTOGRAPHY 
By E. J. W all, F.R.P.S. , and Edited by 
F. J. Mortimer , Hon. F.R.P.S. 

T HIS 13th Edition of a well known 
book published in England is 
brought thoroughly up to date in every 
respect ^nd is a handbook which the 
amateur or professional photographer 


cannot afford to miss. It covers every 
conceivable phase of photography and 
in many cases the definitions of certain 
terms or phrases have been expanded to 
feature length articles. From “A” to 
“Zoetrope” the book is complete and 
although it uses English spelling and 
phraseology, it will not be out of place 
on any American bookshelf.—$3.20 
postpaid. - A. P. P. 

PROCEDURE HANDBOOK OF ARC 
WELDING DESIGN AND PRACTICE 

F ROM Welding Methods and Equip¬ 
ment through the Technique, Proce¬ 
dures, Structure and Properties of W eld 
Metal, Weldabilitv of Metals. Designing 
for Arc-W elded Steel Construction, and 
Typical Applications, this discussion 
follows through in such great detail as 
to be, in our opinion, about the most com¬ 
plete book of its sort available. We can 
recommend this book to all those in¬ 
terested in arc welding from the prac¬ 
tical standpoint as well as that of 
design of structures in which it may be 
used. This volume of 596 pages, on heavy 
white paper, is profusely illustrated with 
photographs and sketches and contains 
main useful tables. $1.75 postpaid.— 
F. IK M. 

THE EARTH AMONG THE STARS 
By Marian Lockwood and Arthur L. 

Diaper 

T HIS is a short (87 pages), very ele¬ 
mentary, almost juvenile story of as¬ 
tronomy, suitable for your boy or girl, 
or perhaps for that member of your 
family who wants to get just a general 
idea what astronomy is all about but 
without an effort.—50 cents postpaid.— 
A. G. I . 

THE AMAZING STORY OF MAINE 

By Leon Harold Tibbetts 

TVTEW ENGLANDERS, also others who 
11 vacation in Maine—-laymen—will 
find in this book a short, simple account 
of its geological past—just about enough 
matter to suit the needs of the average 
person who never expects to qualify as 
a geologist, and not enough to swamp 
him with geological jargon.---$2.65 post¬ 
paid.— A. G. /. 

BIOGRAPHY OF PERCEVAL 
LOWELL 

By A. Laivrence Lowell 

A LL who eagerly followed the numer- 
s ous discoveries and hooks of the fa¬ 
mous Flagstaff astronomer (and who 
didn’t?) will delight in reading the au¬ 
thentic story of his life and work, writ¬ 
ten by his brother, the cx-presidenf of 
Hawaii University. This book is about 
50 percent biography and 50 percent de¬ 
scription of the astronomical writings 
of Percival Lowell, and those who lack 
access to his books (now out of print) 


can incidentally gain quite a good in¬ 
sight into them by reading it. As a lad 
Lowell had a 2 1 / 4-inch refracting tele¬ 
scope and with it he saw the polar cap 
of Mars—a feat which gave early evi¬ 
dence of his remarkable eyesight. “He 
was fond of calling himself an ama¬ 
teur,*’ his brother writes. The final 
chapters tell of his search for Pluto. A 
most readable hook.—$3.15 postpaid. 
A. G.L 

UNSOLVED PROBLEMS OF 
SCIENCE 

By A. W. Haslett , Cambridge liniv ., 
England 

I T is the author's claim, and it is prob¬ 
ably true, that the unsolved puzzles 
of science are fully as intriguing as the 
things science has definitely settled. His 
book covers these unsolved puzzles in 
the sciences of cosmology, geology, 
meteorology, anthropology. biology’, 
physics, and mathematics. The style of 
writing is excellent, the author’s scien¬ 
tific information is broad and accurate. 
He seems to he as fully aware of the 
important researches in science on this 
side of the Atlantic as the other. One 
nf the best books we have seen on cur¬ 
rent advance® in science.—$2.15 post¬ 
paid.— A. G. /. 

PHOTO-ELECTRIC AND SELENIUM 
CELLS 

By T. J. Fielding 

P HOTO SENSITIVE cells of various 
types have found so many applica¬ 
tions in science and industry that it is 
surprising that a greater literature has 
not yet grown up about them. The pres 
ent hook contains a chapter on home 
made selenium cells, devotes some spact 
to home experiments, and touches brief 
ly upon the many applications of photo 
cells in general. MB pages with a com 
prehensive index.—$1.90 postpaid. 

—A.P. P. 

HANDBOOK OF THE HEAVENS 
Edited by Bernhard , Bennett and Rice 

T HE authors of this book are mem¬ 
bers of the Junior Astronomy Club 
at the American Museum of Natural 
History, New York, and the editors are 
adults connected with the same club. 
It is a simple introduction to the study 
of the stars, suitable for a youth or for 
any adult who may wish an easy pre¬ 
liminary approach to astronomy. Neatly 
produced—a good value for the amount 
charged. $1.15 postpaid.— A. G , /. 
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The Fundamentals 
of Radio 

By R, R. Ramsey, Ph. D., Professor 
of Physics, Indiana University 
The first edition of this valuable 
text book appeared in 1929. Now the 
second edition has been published, 
bringing the whole subject thor¬ 
oughly up to date. The book was 
written as an elementary text for 
college students but it can be read 
with profit by anyone who has a fair 
background knowledge of electricity 
and elementary mathematics. True, 
the author introduces calculus in a 
few places but the reader who is not 
familiar with this phase of mathe¬ 
matics can pick and choose. The text 
is thorough-going, from an explana¬ 
tion of direct and alternating currents 
right straight through to the very 
latest types of multi-element vacuum 
tubes and television. This is not in 
any sense a “how to make it” book 
or a compilation of various “hook¬ 
ups.” Rather it is a solid, meaty ex¬ 
position of the principles underlying 
the many phases of radio. 426 pages, 
well illustrated, and printed on good 
paper.—$3.50 postpaid. 

The New Science 
and the Old Religion 

By Thobnwell Jacobs, Litt* D„ 
LL. D. 

The president of Oglethorpe Univer¬ 
sity, of Atlanta, presents in this work 
a 517-page, illustrated survey of cos¬ 
mology, evolution, human origins and 
an orientation regarding the meaning 
and nature of life, in an attempt to 
find a formula that will make it pos¬ 
sible for the reader “to keep his faith 
without stultifying his judgment.” 
The author regrets the fact that, as 
he says, “the majority of our re¬ 
ligious leaders are, most unhappily, 
arrayed in fierce opposition to the 
evolutionary and revolutionary teach¬ 
ings of modern science,” a fact which 
“is proving fatal to the churches, 
driving from their doors those whom 
they can least afford to lose.” The 
book leans heavily in the direction of 
religion but not fundamentalism, and 
should be acceptable to those who 
believe there is no opposition be- 
1 tween religion and science, and who 
cherish religion.—$3.95 postpaid. 

Good Eyes for Life 

By 0. G. Henderson and 
H. G. Rowell 

The scope of this book is what the 
average intelligent person would like 
to know about his own eyes and their 
care. It explains the eve machinery, 
and the more common eye troubles, 
h cites the various theories of eye 
changes and shows us how to avoid 
some of them by intelligent use of 
the eyes. Reading parts of this book 
would be a good prescription for that 
boy or girl of yours who insists on 
reading when lying down, slumped 
down, and so on; and incidentally 
some grown-ups might profit similar¬ 
ly. It is elementary and could be un¬ 
derstood by anyone.—$2.15 postpaid. 
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(Condensed From Issues of March 9 1886) 


STEEL SHIPS “As wood, in the construction of ships, was gradu¬ 
ally replaced by iron, so iron, in its turn, is giving way to steel. 
The latter phase of the evolution has been very rapid. It is only 
seven years ago that steel began to attract attention as a substitute 
for iron in ship building. Its free use had just then been made pos¬ 
sible—on the score of economy—by the perfection of the Bessemer 


PATENTS—“According to the recently submitted report of the 
Commissioner, covering the business of the Patent Office for tin- 
last calendar year, it appears that there were 24.233 patents and 
reissues granted in 1885, as against 20,413 in 1884, and 22,383 in 
1883. . . . The total expenditures on account of the office were 
$1,024,378.85, and the receipts were $1,188,089.15. or a surplus for 
the year of $163,710.30.” 

LIGHTING—“Numerous attempts have been made to obtain a 
successful incandescent electric light by means of secondary storage 
batteries, charged from dynamos, but, owing to the small amount 
of electricity obtained in comparison with the power required, these 
batteries have so far, we believe, not been proved to be a commer¬ 
cial success.” 

TYPEWRITERS—“Ten years ago, writing machines were little 
used, practically unknown to the great majority of writers, and 
were held by the few who knew 
something of them to be mechanical 
toys rather than the great time and 
labor savers they have since proved 
to be. Lp to 1881, when the Amer¬ 
ican Writing Machine Company, of 
Hartford, Conn., introduced the 
caligraph, double case writing ma¬ 
chines were incomplete, being so 
constructed as to compel the oper¬ 
ator to shift the carriage by a 

gratuitous stroke for capital letters and figuies. The ealigiaph of 
which we herewith present an engraving prints each character in 
/both ( sic ) capitals and small letters at a single finger stroke.” 


1 


CARRIAGES--‘’Mi. Phelps, the new Minister to England, de¬ 
clared in a recent speech before one of the London guilds that 
'America makes better carriages than England, and makes them 
cheaper.' The London correspondent of the Liverpool Mercury dis¬ 
putes this statement, and says that ‘while America makes lighter 
and stronger conveyances than England, the landaus and broughams 
of New York are most of them 
built in England; and that, in ————— 

spite of a heavy duty, carriages 

are bought in London and shipped AND NOW FC 


to New York.’ ” 

DATA—“Professor Huxley, in his 
presidential address beiore the 
Royal Society, said that ‘of late 
years it has struck me with 
constantly increasing force, that 
those who have toiled for the ad 
vaneement of science are in a fair 
way of being overwhelmed by the 
realization of their wishes. It has 
become impossible for any man 
io keep pace with the progress 
of the whole of any important 
branch of science.’ ” 


AND NOW FOR THE FUTURE 

C Possibilities of Commercial Transatlantic Air 
Service, by Reginald M. Cleveland. 


CSalvaging Scrap* 
Philip H. Smith. 


CThe Cabinet Maker’s Art Applied to Bone Surg¬ 
ery, by Dr. Fred H. Albee. 

^Testing Uncle Sam’* Metal Mule*. 


(5 Trisecting the Angle 
Churchill Eisenhart* 


ITALIAN RAILROADS- “The first line was built in that country 
in 1838, between Naples and Portici. In 1859 railways were opened 
in Parma and the Papal States. There are today approximately 15,- 
000 kilometers of road built, under construction, or authorized, about 
two thirds of which are in operation. The engines are usually of 
English construction. Some of the more recent locomotives are from 
French, German, and Austrian establishments. Many of the gra¬ 
dients are very heavy, necessitating heavy engines.” 

STERN WHEELERS—“Stern wheelers have of late come very 
prominently before the public in consequence of the success which 

attended those built by Messrs. 
Yarrow & Co. for the Nile expedi¬ 
tion. These boats were 100 ft. long 
by 18 ft. beam, drawing 18 in. 
water. One of them was put together 
above the second cataract near 
Wady Haifa, and was ultimately 
named the Lotus. This design of 
steamer having proved so great a 
success, Lord Wolselcy desired the Government to immediately con¬ 
tract with Messrs. Harrow & Co. for eight more, which were forth¬ 
with proceeded with, and one of these forms the subject of our 
illustration, which has been engraved from a photograph taken 
in Egypt.” 

’TELEPHONES—“The growth of the telephone is one of the most 
leinarkable in the history of inventions. In August, 1877, the in¬ 
struments in use in this country was only 780, while in February 
1885, there were 325,574. There arc about 18,000 in Canada, and 
13.000 in Great Britain. The number of exchanges has grown from 
100 in 1880 to 782 in 1885. In January last there were 137,223 miles 
of telephone wdre in this country. There are 5,186 persons furnished 
with employment by the exchanges. More different patents have 
been issued on the telephone than in any other single line of in¬ 
vention in this country. The total number for the ten years is 
1.521” 

EABKY’S COMET—“The students of Johns Hopkins University 
have been studying the path of the approaching comet, discovered 
by Fabry, and find that the celestial wanderer will reach its greatest 
brilliancy on May 2. At that time it will probably be a very con¬ 
spicuous object in the western sky for some hours after Bunset.” 

MERSEY TUNNEL—“Liverpool and Birkenhead occupy a some¬ 
what similar position in respect to each other as New York and 

Brooklyn. On the 17th of Janu- 
| ary, little more than four 

years after the tunnel undertaking 
THE FUTURE had ^ )f,en re 8 u l ar ly taken in hand, 

the workmen on the Birkenhead 
rcial Transatlantic Air side shook hands with those from 

Cleveland. Liverpool. So accurate had been 

the calculations of the engineers 
-An Important Industry, by that the centers of the borings 

were less than an inch apart. 

The tunnel is now in full work- 
t Applied to Bone Surg- ing ordcFf and train8 nm f rce ) y 

through it.” 

lcUl MuIe8 ‘ TEMPERATURE—“The lowest 

Vhy it is Impossible, by recorded temperature, 393° below 

zero F., has been produced by 
Olszewski, by vaporizing liquid 
mlTOgCn UndCT lOW preS6UTe 


-Why it is Impowible, by 


lit 





























Personalities 

in 

Industry 

A mbrose swasey, the “Grand 

- Old Man” of the mechanical en¬ 
gineering world, has just passed his 
eighty-ninth birthday and is still a cap¬ 
tain of industry. He is the surviving 
member of the firm of Warner and 
Swasey, of Cleveland, manufacturers of 
two kinds of things that may seem wide¬ 
ly different until it is realized that each 
is a precise, carefully made mecha¬ 
nism—machine tools (notably turret 
lathes) and astronomical instruments 
(notably large telescopes). 

He has received many outstanding 
honors both from engineering and pure 
science: from the former, the famous 
John Fritz Medal and the presidency 
of the American Society of Mechanical 
Engineers: from the latter, prized mem¬ 
berships in the National Academy of 
Sciences and the American Philosophi¬ 
cal Society, also honorary degrees from 
several universities. 

In the photograph at the right, Mr. 
Swasey is shown standing in front of 
the massive polar axis member of tin; 
82-inch telescope which has just been 
completed by his firm for the new 
McDonald Observatory in western 
Texas, which is to be run co-operatively 
by the Universities of Texas and Chica¬ 
go and Yerkes Observatory. (Further 
details on pages 136 and 137.) 

Ambrose Swasey was born and grew 
up in New Hampshire. He had little 
formal schooling and was a product of 
the “little red schoolhouse.” He learn¬ 
ed the machinists trade and as he 
worked he met another machinist named 
Worcester Warner, a farmer’s son. 
Warner had studied astronomy at home. 
These two formed a partnership and 
soon were foremen in the shops of 
Pratt and Whitney, at Hartford. Swasey 
quickly gained a reputation for accur¬ 
ate workmanship. The partners were 
saving their earnings, studying, and in 
ten years they were ready to start their 
own industry. It all reads like a story, 
or better—from plow boy to millionaire 
manufacturer. 

They established an industry in 
Cleveland. Their first job was a tur¬ 
ret lathe—then came twelve. They soon 
won a reputation for high-grade work. 
When James Lick gave 700,000 dollars 



AMBROSE SWASEY 


for a 36-inch telescope the mounting In 1914 Mr. Swasey conceived and 
job came to Warner and Swasey, be- founded the Engineering Foundation, 

cause a telescope is both a big machine for research in engineering, and endow- 

and a precise machine, and not every ed it permanently, 

machinist could do that kind of work. Mr. Swasey at 89 is strong and keen. 

Moreover, each was an amateur astron- When he was 80 he said, “I don’t think 

omer and understood at first hand the the world is going to the dogs, as so 

requirements of telescope users. many reformers would have us think. 

Later Mr. Swasey designed and then Young men and women of today are 

built a dividing engine capable of divid- every bit as capable as their brothers 

ing circles for physical apparatus with- and sisters of yesterday.” 

in a tolerance of a single second of arc Calvin W. Rice, one of the founders 
—less than one millionth part of the of the General Electric Company, said 
circle. He and his old friend and part- of Mr. Swasey: “Whether it was a 

ner built rugged mountings for other machine tool, the mounting of an op- 

big telescopes: the 40-inch refractor at tical instrument, a telescope, a range 
Yerkes, the 60-inch reflector in Argen- finder—all instruments of the greatest 

tina, the 72-inch reflector for Canada, precision—everything he touched has 

and the 60-inch reflector for Ohio Wes- reflected the perfection of human skill 
leyan. that is so typical of him. We have in 

While they were acting as profes- him an example of the highest attain- 

sional telescope builders they were also ments in technical work, combined with 

amateur astronomers. Making machine an extraordinary capacity for co¬ 
tools was their main vocation—making operation.” These two elements are not 

telescopes their avocation. frequently combined in one man. 
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Dr. M. Stanley Liv¬ 
ingston, physicist, 
and the 2,000,000 
volt cyclotron 
(atom smasher) at 
Cornell University. 
This is the largest 
cyclotron now in 
operation east of 
the Rockies. It is 
being used for 
research both in 
physics and medi¬ 
cine (cancer); also 
in genetics, in the 
hope of producing 
gene mutations 
when neutrons are 
shot through the 
heredity cells 


At Annapolis an 
old-fashioned 
electro-magnet of 
the kind long ago 
used in quenched 
arc wireless trans¬ 
mitters, which had 
been put away in 
moth balls, was found 
by physicists. 
Taken out, dusted 
off and shipped to 
Columbia University, 
it will be converted 
into a cyclotron 
like the one built by 
Prof. E. O. Lawrence 
(center) at the Uni¬ 
versity of Calif¬ 
ornia 



NEWEST MECHANISMS 
FOR SMASHING ATOMS 


A FTER the young Prof. Ernest 0. Lawrence in- 
. vented the cyclotron type of atomic particle ac¬ 
celerator described in our January number by Prof. 
E. U. Condon, other physicists hastened to follow 
suit. To speed up the particles they are introduced 
into the strong magnetic field, which curves their 
path. Timed impulses delivered twice each revolution 
around the center speed them up by increments—- 
like a dog running around a tree and being dug from 
behind twice in each revolution by a cat. 
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Rats taking an interest in a chemical having a vitamin content—"babies cry for it 


Vitamins Today 


Thus Far We Have Vitamins A,B,C,I),K,F,G,H,K, 
ami Sometimes We Think There are More...Some 
May he Imaginary .. . But Forget Vitamin Worries 

By T. SWANN HARDING 


A NUMBER of years ago a traveler* 
just returned from Central Africa, 
told how lie had made a fast 
friend of an ape there by feeding the 
animal hard-boiled eggs. It puzzled him, 
however, to see that the ape not only 
removed the shell from the egg, an 
article of food with which he was almost 
certainly unacquainted, hut threw away 
the white as wi ll and ate only the yolk. 
The puzzle was solved only when the 
traveler returned to the civilized world, 
for then he discovered that vitamins ex¬ 
isted. They had been found during his 
absence. Furthermore the yolk of the 
egg contained whatever vitamins there 
were in eggs. Apparently the ape knew 
intuitively what it took nutrition scien¬ 
tists many years of painful study to 
find out! 

Perhaps this story is somewhat exag¬ 
gerated. It is certain, however, that lab¬ 
oratory rats will deliberately choose to 
eat little dry pellets which contuin the 
vitamins necessary to them, if similar 
tablets containing no vitamins are also 
accessible. But this is not attributed 
either to instinct or to intuitive knowl¬ 
edge. It is assumed that when the ani¬ 
mals feel poorly they seek to round out 
their diet by eating those things which 
make them feel better. 

These days, when the necessity for 
absorbing our vitamins" is continually 


preached at us, many skeptics are natu¬ 
rally inclined to ask: What on earth did 
our ancestors do when there were no 
vitamins? Did the world have to wuit 
for modern nutrition scientists to tell it 
what to eat? 

E XPERIENCE seemed to teach both 
animals und primitive human be¬ 
ings how to get a fairly well-rounded 
diet in their own natural environment. 
Not only did the American Indians faith¬ 
fully eat stews of hack berries und other 
foods of high calcium content, but they, 
like other meat-eating savages, were said 
always to consume the internal organs 
of animals slain, and there vitamin,s are 
concentrated. 

Just as the diseases scurvy and rickets 
early turned attention to vitamins C 
arid D, so beriberi aroused the suspicion 
thut it was caused by dietary deficiency. 
Between 1897 and 1906 Eijkman was 
showing that a diet of polished riot? pro¬ 
duces a disease in fowls that closely re¬ 


sembles human beriberi. This disease 
he held due to lack of an unknown sub¬ 
stance necessary to normal health and 
growth, a dietary supplement that ex¬ 
isted in rice polishings, the outer layers 
and embryo of rice kernels. 

In short, work in many laboratories, 
especially in Great Brituin and the 
United States, began to show thut fats, 
proteins, carbohydrates, water, and a 
few mineral salts would not make a 
complete diet. A mysterious something 
else was needed. Later it became clear 
that quite a group of mysterious some¬ 
thing rises had to he eaten by animals 
if they were to grow normally and main¬ 
tain good health. These mysteries came 
to he called "vitamins.” 

Until just a few years ago the vita¬ 
mins remained elusive. No one knew 
what they were. Many doubted their ex¬ 
istence altogether. Others imagined they 
were living entities, perhaps crawling 
about like tiny bugs or worms, or exist¬ 
ing as micro-organisms. Today at least 
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This rat was purposely deprived of vitamin A. His fur is rough, he is underweight, and his eyes have ulcerated 


four of the vitamins are available in 
crystalline form and their chemical com¬ 
position is known. Only recently crystals 
of a fifth were displayed. 

Since the chemical composition of the 
vitamins remained unknown long after 
nutrition scientists were reasonably sure 
they existed, they began to letter instead 
of name them. They had different effects 
und must somehow be classified. Letter¬ 
ing them A, B, C, and so on, offered the 
best way out, as it committed the rela¬ 
tively ignorant scientists least in those 
earlier days of vitamin work. 

Between 1906 and 1913 it began to 
be very apparent that rats would neither 
grow properly nor maintain health if 
fed what was regarded as a complete, 
though u purified and synthetic diet. 
Something else was needed. That some¬ 
thing else could he extracted from egg 
yolk. It also occurred in cod-liver oil. 
When this so-called ''growth-promoting" 
substance was added to their diet the 
rats became vigorous and healthv. 

H ERE was the first vitamin to get a 
letter. It became A, and today it 
has enough colleagues to make a foot¬ 
ball team, and there may even be two 
or three substitutes—provided they all 
exist, though maybe some of them do 
not! For vitamins have strange habits. 
They tend to appear and then disappear. 
One vitamin tends to split into several 
fractions, each setting up on its own, and 
then some of these fractions may later 
prove to be more or less chimerical. 

The approved functions of the vita¬ 
mins also change. It is no longer proper 
to speak of vitamin A as “growth-pro¬ 
moting,” for pool growth will occur in 
the absence of almost any of the vita¬ 
mins. Nor has the w r ord "growth" been 
defined clearly. It is quite possible for 
an animal to grow, by increase in length, 
even while it loses weight. This is just 
what a child does when seriously ill. 

But vitamin A also helps to keep our 
mucous membranes in good shape and 
to aid animals in the reproduction of 
their kind. However, it would be safer 
to say that this is true of rats. Human 
beings do, however, suffer from an in¬ 
flammation of the eyes, called ophthal¬ 
mia, when too long on a vitumin-A- 


deficient diet. Vitamin A also appears to 
occur in the eyeballs, its absence there 
producing a type of night blindness. 

Rats, deprived of vitamin A, easily be¬ 
come infected because their mucous 
membranes are injured; also they can 
not reproduce. But there is not sufficient 
information to justify anv reference to 



A laboratory rat being weighed in. 
Each animal’s weight is recorded 


vitamin A as the “anti-infective,” in so 
far as human beings are concerned. 

The best work published to date in¬ 
dicates that feeding up on vitamin A 
does not reduce the number of colds or 
respiratory infections the individual has. 
Not even the addition of both vitamins 
A and D to a generally deficient diet will 
improve the growth of children or their 
resistance to infection. This need not 
he taken as final. The question is not 
entirely settled. More work should be 
done, but what we know so far points in 
the direction indicated. 

What is vitamin A? It appears that 
whenever the composition of a vitamin 
is determined it turns out to be some 
complex organic chemical compound or 
other. There are at least four such sub¬ 
stances capable of producing the effects 
attributed to vitamin A. These are alpha, 
beta, and gamma carotene (the yellow 
substance in carrots), and cryptoxan- 
thin. Weight for weight, beta is the 
strongest of the carotenes in vitamin A 


effects—the ones which are cited above. 

Are these chemicals, any one of them, 
vitamin A? Strictly speaking, the answer 
is no. But any of the four will undergo 
changes in the animal body and become 
vitamin A, which is said to have the 
chemical formula C^H :mi O-— that is, 20 
atoms of carbon, 30 of hydrogen, and 
just one of oxygen. The true vitamin A 
itself occurs in cod-liver and halibut- 
liver oil, as well as in other fish oils. It 
has been prepared in a state of high 
purity. 

Preparations of vitamin A look like 
a thick, yellowish oil. The vitamin can 
be taken directly, although the adminis- 
tration of any of the four chemical com¬ 
pounds mentioned above will produce 
the same effect. The unit of vitamin A is 
0.6 microgram of beta carotene, and a 
rnicrogram, being a millionth part of 
a gram, which is itself a thirtieth part of 
an ounce, is an exceedingly small unit 
of weight. 

W HEN we come to vitamin B we find 
a welter of confusion. For one 
thing, Europeans call it Bj. For another, 
it has been split five or six ways since 
Eijkman said it prevented beriberi. Soon 
after that it was found to be a complex 
and B s , later P-P, later G, appeared, 
which prevented the disease of pellagra. 
Some even claim that there are as many 
us nine different independent fractions 
today of the old vitamin B. 

The main fraction, still called vitamin 
B in America, still prevents beriberi, but 
it is also necessary to maintain an ani¬ 
mal's growth. £juch formulas as the fol¬ 
lowing have been proposed for it: 
C.JLtNiOS, or CinKnO^N^S, so it con¬ 
tains nitrogen and sulfur, in addition to 
carbon, hydrogen, and oxygen. It is 
made by extracting rice polishings with 
water and absorbing the vitamin itself 
on fuller's earth, and is now available 
in pure form. 

All the fractions of the old vitamin B 
are soluble in water and occur in yeast, 
hence some lump them as the Y vita¬ 
mins. Some of the fractions are more 
easily destroyed by heat than others, 
which aids in telling them apart. The 
lack of one fraction causes a peculiar 
type of paralysis in young chickens. 
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Unlike the rat *hown oppo»ite (hi* own brother) this rat received a normal diet, hence enough vitamin A 


Lack of another fraction injures the 
health of pigeons, and so on. Until much 
further investigation has been carried 
on no accurate exposition of vitamin B 
complex can be given. 

Vitamin C is now available at a fairly 
low price, in the form of a white crystal¬ 
line powder that looks like powdered 
sugar. It turns out to be an acid known 
to the more esoteric chemists as 1-ascor¬ 
bic and having the formula CJLO,,. The 
acid is altogether new and the name is 
designed to abbreviate the word “anti¬ 
scorbutic,” or scurvy-preventive. 

V ITAMIN C, as is perhaps too well 
known, occurs in the citrus fruits and 
in tomatoes. The vitamin is quite stable 
when kept at the normal acidity of 
lemon juice. It is also known to prevent 
certain changes in the gums which tend 
to appear in scurvy, and to help keep 
the dentine of the teeth in good condi¬ 
tion. The unit of vitamin C is 0.05 milli¬ 
gram (not microgram, as before) of 
1-ascorbic acid—the milligram being a 
thousandth part, instead of a millionth 
part, of the thirtieth of an ounce. 

Among the symptoms caused by lack 
of vitamin C are the bleeding gums and 
membranes characteristic of scurvy, as 
well as decrease in weight and failure 
to grow properly—associated, for that 
matter, with every vitamin lack. The 
disease diphtheria also causes bleeding 
from certain membranes, and a curious 
recent finding indicates that dosages of 
vitamin C fortify animals against diph¬ 
theria toxins. 

Guinea-pigs deprived of vitamin C 
readily contract diphtheria. But guinea- 
pigs which have a minimum supply of 
this vitamin, even though it is just suffi¬ 
cient to prevent the development of 
scurvy and no more, are very resistant 
to the disease. In other words, vitamin C 
ulso seems to have an anti-infective 
function. It aids in building up im¬ 
munity. 

Vitamin D, which occurs in the oils 
of the cod, halibut, salmon, sardine, and 
other fish, is definitely known to prevent 
rickets. This fact was fouitd out and 
forgotten several times before we de¬ 
cided to admit It permanently. Possibly 
vitamin D has other functions, but that 


is in dispute. To date, nothing can be 
claimed for it scientifically, other than 
it is an antirachitic agent. 

The chemical formula of vitamin D 
is known and it is produced artificially 
by exposing the white crystals of ergos- 
terol to ultra-violet rays of a mercury 
lamp or in sunshine. The artificially pro¬ 
duced vitamin is called “calciferol” and 
the unit is the biological effect of 0.025 
microgram of that substance. It is more 
stable than vitamin A, though not en¬ 
tirely stable. 

The lack of vitamin I) first produces 
rertain changes in the structure of the 
teeth, just a* vitamin-C lack does, these 
changes heralding rickets in one case 
and scurvy in the other. But tin* addition 
of vitamin I) to an otherwise deficient 
diet will not by itself produce sound 
teeth and normal growth. The diet has 
to be rounded out as a whole. Vitamin 
1) also occurs in egg yolk, so the African 
ape was right! 

There has been some alarm recently 
about the poisonous nature of cod-liver 
oil, or the possibility of dangerous over¬ 
dosage with vitumin I). So far there is 
comparatively little scientific justifica- 
tion for such alarm. Such massive do*es 
of vitamin D would have to be taken to 
cause poisoning that there is little dan- 



H. H, Mottam, food chemist, of the 
U. S* Department of Agriculture 


ger. Experts estimate that it may take 
at least 1000 times the normal dose 
to cause trouble. 

The formula of vitamin D, or calci¬ 
ferol, is C^H^OH. For a time it was 
held that vitamin D of cod-liver oil had 
a different effect on infants from that 
produced artificially from ergosterol, 
but recent work indicates that this was 
a mistake. However, while vilamin D 
prepared from the oils of the halibut, 
rod, and tuna also acts quite the same 
when tested on rats, the tuna-oil vitamin 
I) is not so effective as the others in pro¬ 
moting proper bone formation in 
chickens. 

Leaving vitamin I) with tin* hope that 
it will not break up into too many pieces, 
we proceed to vitamin K, the so-called 
sex or antisterility vitamin. l)r. Herbert 
M. Evans found that when rats were fed 
a diet complete in all known nutritive 
and vitamin factors, they failed properly 
to reproduce. The sex glands of the 
male rats permanently degenerated. The 
female rat* became pregnant but could 
not produce their young because the 
embryos reabsorbed and disappeared. 
However, it is to be remembered that 
lack of vitamins A or B can also cause 
difficulty in reproduction. 

S O many and such diverse claims have 
been made for this vitamin that 
many scientists wonder whether it even 
exists. Some declare that it cures steril¬ 
ity, others that it promotes reproduc¬ 
tion, rejuvenates the sex organs, deter¬ 
mines the sex of offspring, remedies 
anemia, or even that it prevents cancer. 
The only scientific claims that can be 
made for it are very limited. It is said 
to occur abundantly in wheat-germ oil. 
In the fall of 1935 its discoverer, Dr. 
Evans, displayed it in the form of a 
white, crystalline powder looking like 
sugar or salt, yet there are other nutri¬ 
tion workers who dispute its very ex¬ 
istence. Not even Dr. Evans, however— 
or least of all he—claims that vitamin 
E is the sex-potency factor for human 
beings. 

The subject of vitamin E needs com¬ 
plete re-investigation. It is probable that 
this may be undertaken in the near fu¬ 
ture. Meanwhile there is little or no 
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¥N the accompanying article Mr. 

Harding urges that "the ordinary 
well-balanced diet supplies ail the 
v'tamins that human beings usually 
need," a statement which is concur¬ 
red in by the Editor. In a way, it is 
regretful that the findings of science 
are so readily available to those who 
may have applied them too enthusi¬ 
astically in one direction—to bolster 
"scientific" food fads. Few if any of 


the scientists who have done the most 
important research on foods—re¬ 
search which is highly valuable to 
medicine —are in sympathy with the 
tendency to overemphasize con¬ 
sciousness of their vitamin content. 
The verses quoted below—their au¬ 
thorship regretfully unknown—re¬ 
flect the feeling of the staff of this 
magazine with regard to food fads. 

— The Editor. 


Methusaleh ate what he found on his plate, 

And never, as people do now, 

Did he note the amount of the calorie count— 

He ate it because it was chow. 

He wasn’t disturbed, as at dinner he sat, 

Destroying a roast or a pie, 

To think it was lacking in granular fat 
Or a couple of vitamins shy. 

He cheerfully chewed every species of food, 
Untroubled by worries or fears 

Lest his health might be hurt by some fancy dessert— 
And he lived over nine hundred years! 


dungei that human brings ever lack this 
vitamin sufficiently to cause what lias 
merrily been called “alimentary castra¬ 
tion." 

Turning to vitamin F we approach a 
now-you-see-it, now-you-dont phenome¬ 
non. The letter was once used to desig¬ 
nate an unknown that seemed necessary 
to make animals grow when all the 
other vitamins were present and it alone 
was missing. Later investigation ap¬ 
peared to prove that this unknown was 
a fatty acid called linoleic, but the use 
of the letter F to designate the sub¬ 
stance was discontinued. 

V ITAMIN G, as we found above, is 
that part of the old vitamin B that 
prevents pellagra. Europeans tend to 
call it B : . It occurs in yeast and in 1932 
was reported to have been split into an 
X and a Y factor. These were said to 
differ slightly in their effects upon rat 
growth. Sometimes the vitamin is called 
mure simply P-P or pellagra-preventive. 
Today it is claimed that other sub¬ 
stances besides vitamin G are needed to 
prevent pellagra, hut wr need not go 
into that. 

The letter H is still claimed b\ the 
discoverer of vitamin 11 which, it is 
said, must be fed to trout to make them 
grow properly. Human beings need not 
he concerned about it. Neither need they 
worry about the letters I and J, which 
have not vet been used lo designate vita¬ 
mins. For some reason the latest vitamin 
discoverers to report jumped to the 
letter k. 

This vitamin K is said In certain 
Danish workers to prevent a variety of 
internal bleeding from which chickens 
suffer if deprived of it. Vitamin k oc¬ 
curs, it is said, in hemp seed, kale, to¬ 
matoes, and hog liver. In some of its 
properties it also resembles vitamin E. 
No claims ran vet be made as to its 


effect, if there is am. on human beings. 

Finally, there is the vitamin-like sub¬ 
stance which is said to play such an im¬ 
portant role in liver functioning that its 
absence can cause a form of diabetes, 
ft is called choline and has not been 
given a letter. It occurs in yeust, egg 
yolk, and meat, and its lack causes a 
fatty degeneration of the liver. It also 
needs further study. 

The very common question—"Well, 
so what?"—inevitably arises at just this 
point. As usual, it is somewhat difficult 
to answer. First of all. vitamins were 
scientific concepts. They were so elu¬ 
sive that many thought them imaginary. 
One by one, unknown somethings were 
discovered which appeared to promote 
growth, to prevent beriberi, scurvy, 
rickets, or pellagra, or to make repro¬ 
duction possible. Simplicity gave wav 
to complexity. 

In time the original vitamin A had 
split into five fractions; there were per¬ 
haps as many as nine fractions of the 
old B, at least four of the old D, and 
possibly two of vitamin G. Sometimes 
several entiiely different chemical sub¬ 
stances would produce the effects at¬ 
tributed to a single vitamin; as, for ex¬ 
ample, the four chemicals that produce 
vitamin-A effects. Then the vitamins be¬ 
gan to be purified; they appeared in 
crystalline form, and their chemical 
composition was in some cases deter¬ 
mined. 

Here true science begins, for we can 
take these definitely known chemical 
compounds and test their physiological 
effects on animals and on men. Until 
such carefully controlled research has 
been carried much further than it has 
today we should go slowly in dosing 
ourselves with vitamins, which are really 
more nearly drugs than foods. They 
compare rather with hormone sub¬ 
stances than with ordinary foods, very 


minute quantities producing powerful 
results. 

It is true that the development of 
ophthalmia, a certain eye disease, means 
lack of vitamin A; the development of 
beriberi indicates that vitamin B is lack¬ 
ing, of scurvy that C is lacking, of rickets 
that D is lacking, and of pellagra per¬ 
haps that G is lacking. In these cases a 
specific vitamin need is indicated and 
the appropriate vitamin should be given 
us a remedy or medicine. 

In general, however, a well-rounded 
diet and exposure to sunshine are more 
important than vitamin concentrate's in 
promoting health. This means that there 
must he sufficient meat, eggs, milk, 
fruits, and green vegetables on the 
menu. If the ordinary food elements, in¬ 
cluding minerals, are not abundant in 
the diet, no amount of dosing with 
specific vitamin concentrates can be ex¬ 
pected alone to atone for this deficiency. 

T HEBE is a great tendency today to 
add vitamins to foods. The impreg¬ 
nation of many foods with vitamin I) 
is an example. Such addition at once 
makes the food over into a drug. But the 
wisdom of this is doubtful, for tlie ordi¬ 
nary well-balanced diet supplies all the 
vitamins that human beings usually 
need. Vitamin I) may he prescribed, of 
course, if rickets appears, but other than 
that we should go slowly. 

Most of the vitamin work has been 
done on animals; carefully controlled 
work on human beings remains to be 
carried out. We as yet know too little 
of the vitamin D requirements of older 
children and adults, of the extent to 
which the body stores the vitamin, or 
the amount ordinarily provided by sun¬ 
shine. Scientists know much less than 
the average layman evidently imagines 
about vitamin D. Pregnant and lactating 
women and young children need it in 
abundance, hut it is plentiful in many 
fish and relatively so in eggs—foods 
which most of us eat in an ordinary 
everyday diet. 

The American Medical Association 
not long ago denounced the crude 
and unscientific character of vitamin 
therapy. It said there was no more rea¬ 
son for people to take varied dosages 
of several vitamin concentrates incor¬ 
porated in food or drug products than 
for them to dose up on any other in¬ 
dividual, unrelated dietetic components. 
There is no more reason for a vitamin 
debauch than for a phosphorus or a 
sugar debauch. Nor is there any evi¬ 
dence to show that the vitamins increase 
one another’s beneficial effects, while 
there is some to indicate the reverse. 

In brief the best answer that can be 
given to the question, “Well, so what?", 
is probably: "So try to eat a varied and 
well-rounded diet and expose yourself 
to sunshine now and then, and forget 
your vitamin worries.” 





OUR POINT OF VIEW 


The Living Wilderness 

HANKS to the unremitting efforts 
of a determined bund of conserva¬ 
tionists and nature lovers who fought 
tooth and nail for many years, we have 
today the great National Forests, pre¬ 
served for all time against serious en¬ 
croachment by selfish interests. There 
remain about four-fifths of the nation's 
wilderness areas in state and private 
hands, and here protection is more dif¬ 
ficult; probably it is only a matter of 
time before much of the latter area will 
have disappeared under tin* manifold 
pressures of civilization and its various 
interests. 

A new movement is now afoot and 
likely to gain velocity, whose aim is to 
save in wholly pristine form, before it is 
too late, some real samples of America’s 
primeval wilderness—to save these sam¬ 
ples not merely uncontaminated by hot 
dog stands, dance halls, and similar 
spoor of humanity in the large, but free 
even from motor highways, truck trails, 
rest houses and, in short, everything ex¬ 
cept what man found on this continent 
when he first came to it. Such areas 
would be wilderness in fact, and the 
“Wilderness Society," with its headquar¬ 
ters at Washington, is the new organiza¬ 
tion which is attempting to arouse' public' 
interest in the preservation of sample's 
of Nature in our land. 

No motor roads. No graded trails. No 
“official'* rest houses or c amps. No for¬ 
ester's trails and no foresters. No care¬ 
takers. Nothing but the wilderness. 

Hard to get at? Yes, purposely hard 
to get at; forcing a man who wishes to 
enjoy a quid fortnight or two in the 
wilderness to pul a pack basket on bis 
bac k and make bis way into the preserve 
under his own power. 

Self-defeating because unavailable to 
everybody who owns a ear? Exactly. 
There are now plenty of places where 
car owners may enjoy nature without 
the effort of going on Shanks* mare to 
sec them. Just the consciousness that, 
over the hill, a motor trail penetrates 
the wilderness spoils such a place for 
the true wilderness lover; it no longer 
remains a wilderness. 

No doubt this conception, fostered 
largely by Robert Sterling Yard, secre¬ 
tary of the “Wilderness Society,” will 
cause many a dyed-in-the-wool “devel¬ 
oper” to knit his brows. Not to change 
or “improve” anything in the wild, wild 
woods? Not to add a network of motor 
roads; or anyway, if denied that, at 
least to whitewash a few rows of stones? 


Your developer will hardly grasp it. 

Others, who sense the feeling of free¬ 
dom afforded by the full breathing spare 
of half a hundred miles of nothing but 
the unspoiled wild in every direction- 
room in which to breathe and let the 
soul expand—will understand it without 
further explanation. 

Here and there, disorganized hut hop¬ 
ing, there are probably millions who 
would like to know that there remained 
a few r unspoiled pieces of the' wilderness 
in tin* midst of our civilization, whic h no 
c ivilized instrument could penetrate or 
despoil or contaminate, even if they 
never hoped to set foot in it themselves. 
Now comes a chance* for these people 
to get together and make their hifluenee 
felt in favor of “the living wilderness.” 

u Water, Water, Everywhere . . 

G OLD from sea water; a thought to 
conjure with, an aim of srientists 
and pseudo-scientists for decades, a 
bubble for wily stock promote! s, and a 
snare for investors! Then* is gold in sea 
water to the value of untold billions of 
dollars, and the problem of capturing 
some of it in commercial quantities — 
possible, doubtless, at some future dale 
-has so intrigued the* imagination of 
the world that the recovery of a more- 
vital substance from sea water has had 
hut scant attention except in special 
quarters. This is water -plain, life-giv- 
ing, fresh water! 

To the average person, the salt of the 
oceans is the* familiar salt of the dinner 
table. To the chemist, however, it is a 
combination of a vast number of salts 
of many elements. To remove these and 
leave potable, or at least industrially 
usable, water, is the great problem. Arid 
regions near coasts might he- made to 
bloom were this problem solved so that 
fresh water could he obtained cheaply 
from sea water. Steamships, using vast 
quantities of fresh water for their boil¬ 
ers, and now depending on an extremely 
expensive distillation process, would 
benefit; steam plants ashore near the 
sea, also using billions of gallons of wa¬ 
ter for boilers, might be divorced from 
city water supplies, thus solving the 
problem of adequate water for human 
consumption; there might even he a 
possibility of solving for all time the 
drinking water problems of such cities 
as New York which, already, is taking 
water from hundreds of miles away. 

A dream? Not at all. Some progress 
has already been made, according to 
Science Service which reports success 



of a new process developed in the Brit¬ 
ish government's experimental lalsnu- 
tories at Teddington. So far, little* actual 
information on this achievement is avail¬ 
able, though it is said that the processed 
water is fit to drink hut not particularly 
palatable. It is said to he, however, suit 
able for use* in steam boilers and foi 
other industrial purposes. 

In this, the aim of scienc e should he 
to get fresh water eompuruhle with that 
of a c ity's present mountain stream sup¬ 
ply. In our opinion, tlu* successful 
achievement iff that end would benefit 
many millions of people. The problem, 
therefore, ought to he* a major one for 
science. 

Television's Status 

T HK progress nf television in the pu^t 
few years has been most unsatisfac¬ 
tory, from the* standpoint of the general 
public. Developments are announced in 
the press, predictions arc made, and 
then a great wall of silence grows up. 
Probably the most encouraging news ol 
the past year was the announcement by 
BCA that they would spend a million 
dollars in developing transmitting and 
receiving equipment and making field 
tests that presumably should point the 
way to commerc ial operation. But again 
the wall of silence. True enough, the 
BCA announcement stated that the 
work would take from 12 to l.A months 
before any results could he* hoped for, 
and the only thing to do is to wait. 

Now conies another ray of hope. Tele¬ 
vision has been under the sympathetic 
eye of the Federal Communications Com 
mission, and in a lecent report to 
Congress the Commission stated that 
television is practically icadv for public 
use. But and this is a big “hut”—the 
Commission wont on to state that tin 
various experimenting companies have 
been working on so many different type*; 
of transmission systems that to receive 
even the experimental transmissions re¬ 
quires a diffeient receiver for each. 

What is the answer? The* Commission 
states; “In order to give* television ser¬ 
vice, it is necessary for the different 
manufac turing companies to standardize* 
their transmissions and produce receiv¬ 
ers that can receive all programs trans¬ 
mitted.” 

Perhaps there is a link between 
RCA's announcement and the statement 
by tilt; Commission. Perhaps the work 
of the* RCA may point the way to that 
desired standardization. Certainly, it is 
a step in the right direction. 
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Death on Jour Wheels 


Element of Chance Musi be Minimized . . State 
Accident Survey Shows the Way . . . Cultivate the 
Proper Attitude Toward Other Drivers 

By JOHN HENSHAW CRIDER 


A RED light flickered on the panel 
of the troopers’ switchboard; a 
buzzing sound impatiently de¬ 
manded attention. 

“There's a ear turned over and 
rammed against a tree. You'd better 
hurry!" cried the voice on the wire. 

“We'll he there in a minute." The 
desk sergeant called the trooper on re¬ 
serve. 

“Another bad one down on the West 
Hill curve. Get going!" 

The trooper found what was left of 
a roadster jammed like an accordion 
against the stalwart trunk of an oak 
tree. The ear had turned over in mid¬ 
air, landing with full weight, plus mo¬ 
mentum, against the immovable impedi¬ 
ment. 

“We can't get 'er out. Wedged in too 
tight,'’ said a bystander. 

I T took an hour to get her out—what 
remained of her. She was an 18- 
year-old girl on her way to college. Her 
car was an expensive make—advertised 
as capable of 100 miles per hour, with 
flawless brakes, and strong steel bodv. 
But there was no guarantee against tak¬ 
ing chances on the road! 

As far as the trooper could learn 
from witnesses, the girl had tried to pass 
a car approaching a curve. As she got 
out on the left of the two-lane highway 
another car appeared in her path, speed¬ 
ing around the bend. She did the one 
thing that minimized the consequences 
of that accident. Slit 1 turned off the road 
to the left, killing herself. If she had 
kept straight ahead there would have 
been a certain head-on collision, pos¬ 
sibly involving the ear which she had 
passed. If she had tried to cut over to 
the right she would surelv have involved 
the passed ear and probably the oncom¬ 
ing one too. tier’s was a generous ges¬ 
ture, but it cost her life. 

There were about 36,000 deaths in 
the linited States last year attributed to 
the motor ear. More than SO of these 
came to the personal attention of the 
author, and it was his experience in talk¬ 
ing wit It relatives of the deceased that 


T HE editors make no apolo¬ 
gies for the expressions of 
personal opinion by the writer 
of the accompanying article. 
These statements coincide with 
the opinions of the editorial 
staff on the subject of motor-car 
safety, and shcyuld be read and 
taken to heart by everyone. In a 
letter to th? editor, Mr. Crider 
wrote: "I am intensely interested 
in this great problem of making 
the highways safer. I have seen 
too many bloody bodies dragged 
from crushed cars.” If only 
more car drivers could say the 
same. . . . 


chance was the factor usually blamed. 
They could hold nothing against the 
members of their families who had been 
killed. They really seemed to believe 
"it was just chance.” 

As long as chance is permitted to 
have a leading place in the list of ac¬ 
cident causes, this country is not going 
to he relieved of its present appalling 
auto death toll. If we are to minimize 
the element of chance, we must study 
automobiles and the habits of those who 


drive them. Whenever humanity has 
been faced with a serious hazard, studies 
have been made to conquer or reduce 
the danger. It was so with yellow fever, 
diabetes, diphtheria, and railroad acci¬ 
dents. Eventually, when the public has 
been sufficiently impressed with some 
prevalent danger, the big guns of sci¬ 
ence have been trained on it. So it must 
be with the auto death plague. 

An excellent first step in the right di¬ 
rection has been made by the Common¬ 
wealth of Massachusetts with the co¬ 
operation of the Federal Government 
and the Massachusetts Institute of Tech¬ 
nology. For months the modern facilities 
of the Massachusetts Institute of Tech¬ 
nology were directed to the problem 
of explaining why there were so many 
accidents, why so many killed. How did 
these drivers operate who did so much 
damage? What did they think of sug¬ 
gested methods for lessening the toll? 
How much of the blame could be placed 
on motor-car construction, and of what 
importance was the factor of driver- 
ability to avoid accidents? 

T HE Federal Government contributed 
more than 400,000 dollars to the 
project. The best brains of Massachu¬ 
setts turned their abilities toward the 
solution of the problem. Director Rob¬ 
ert C. Eddy sent cruising cars through¬ 
out the Commonwealth to study the tac¬ 
tics of drivers. Scouts were posted at 
the scenes of most frequent accidents. 
Observanc e of traffic laws was studied 
in various communities. Some 200 re- 



iptt# Highway Aceldant 8urr*y 


The instruments for measuring speed and driver reaction time are in the car 
parked at A. The car B is about to pass over the trip cables in the road 
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When a motor vehicle trie* to beat a train to a crossing . . . 


ports giving the results of local accident 
surveys were sent to as many munici¬ 
palities, thus assisting them in reducing 
their accident toll. In all, more than 
2,500,000 cars were studied on the road. 

Now this is the kind of thing that is 
going to reduce drastically the chance 
element in motoring, if only drivers, 
public safety authorities, and manufac¬ 
turers will make the most of the infor¬ 
mation made available. The same thing 
should be done in every state in the 
Union. The results should be dramati¬ 
cally publicized. There are ways to cut 
the fatalities, if people will only find 
and use them. 

T HE Massachusetts Highway Acci¬ 
dent Survey showed that the per¬ 
centage of drivers who flagrantly violate 
the law varied extremely depending 
upon the law involved. The percentage 
of violations of traffic laws varied from 
0.2 percent of drivers who failed to keep 
to the right when a car was passing, to 
14.9 percent who failed to keep to the 
right through underpasses with no traf¬ 
fic near, and 98.5 percent who made 
turns from the correct lane (affecting 
traffic to the right) without using the 
proper hand signal. The total of right 
turns observed in which drivers failed 
to give hand signals (and which affected 
other traffic) was 99 percent. Only 8.4 
percent of the care failed to operate 
properly at intersections controlled by 
traffic lights. It was estimated, however, 
dial on the basis of tbase figures the 


total number of traffic-light violation* 
per year would be 23,500,425. 

Tbe average speed on straightaways 
was found to be 36.6 miles per hour. 
On short-radius curves traffic slowed 
down to an average of 27 miles per 
hour. Considering the fact that these 
speed studies were made during the 
winter months when snow was on the 
ground, it does not appear that the 
Massachusetts driver is by any means a 
slow-poke. Strangely enough, the aver¬ 
age speed of drivers was faster at night 
than in the day. Maximum speeds varied 
from 75 miles per hour in the daytime 
to 81 in the evening. 

As to vehicle lighting, the Survey 
found that out of 101,391 cars inspected, 
a total of 8.31 percent had defective 
lights. Among these were 2.24 percent 
with one head light out, and 5.36 with 
no tail lights. 

By far the majority of accidents oc¬ 
curred at dusk, from 4 to 8:30 p.m., 
depending upon the season. Few driv¬ 
ers seem to appreciate that visibility is 
extremely poor in the twilight period 
after the sun sinks low on the horizon. 
Most drivers never show their lights 
until complete darkness descends. How 
many of them realize that their chances 
of accident are much greater in those 
last daylight minutes than after night 
has fallen? 

To determine the attitude of motor¬ 
ists on questions important to law- 
enforcement agencies, the Survey sent 
out questionnaires to a large cross¬ 


section of the driving public, and re¬ 
ceived 12,127 replies. Here are some 
of the questions and answers, from 
which you can draw your own con¬ 
clusions: 

Percent 
Yes No 

Do you believe it advisable 
to re-examine operators at 
stated intervals? 51 49 

Do you believe that a reduc¬ 
tion in insurance premiums 
for good drivers and an in¬ 
crease in premiums for 
careless drivers would help 
to prevent accidents? 86 14 

Should schools be required 
to teach accident preven¬ 
tion? 97 3 

In general are automatic 
lights and flashing beacons 
properly located? 89 11 

Do signs similar to those 
used in Rhode Island show* 
ing permissible speeds on 
the highway help to prevent 
accidents? 74 26 

S CIENCE has not only charted and 

interpreted phenomena, but through 
its knowledge and ingenuity it has con¬ 
trived instruments with which to record 
some of the more delicate measurements 
such as reaction time of drivers, and 
the proper headway of cars traveling 
in lines. In connection with the Massa¬ 
chusetts Highway Accident Survey, Dr. 
V. Bush of M. I. T. developed a timing 
apparatus which was used for the afore¬ 
mentioned purposes. 

The device consisted of a condenser 
charged by a dry battery. For time 
measurement purposes the condenser 
was discharged through a fixed resist¬ 
ance, and the voltage remaining across 
the condenser at the end of the time 
interval was determined by connecting 
it to the grid circuit of a three-electrode 
vacuum tube and measuring the plate 
current. The ratio between the initial 
and final condenser voltages bore a 
known relationship to the interval of 
time. 

By means of this apparatus the Sur¬ 
vey measured the braking-reaction time 
of drivers under actual road conditions. 
Many previous studies of this kind had 
been made elsewhere, hut, so far as was 
known to the Survey, only under labor¬ 
atory conditions. The Massachusetts 
test was made on 180 individuals, repre¬ 
senting characteristic types of drivers. 
The time taken most frequently for driv¬ 
ers to react to the necessity for apply¬ 
ing brakes was found to be 0.52 seconds, 
and the average time elapsed was 0.64 
seconds. Five percent of those observed 
were found to require more than one 
second to react. 

The importance of the consideration 
of braking-reaction time is realized 
when one considers that a car traveling 
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Close-up of the time interval measuring device used for a motor car survey 
in Massachusetts. The upper meter dial is calibrated directly in miles per hour 


10 miles per hour is going nearly 00 
feet a second. Thus, a driver whose re¬ 
action time is one second cannot safely 
drive at this speed closer than 60 feet 
from the car ahead. 

The Survey determined that poor 
highway lighting is worse than no 
lighting at all, and that a driver with 
a braking-reaction time of one second 
might drive 40 to 45 miles per hour at 
night without much danger of striking 
pedestrians, providing his brakes are 
good, his lights correct, and if he slows 
down in the presence of glaring head¬ 
lights. It found also that while there is 
a small percentage of drivers who seem 
to be chronically prone to accidents, it 
is difficult to determine a driver's ten¬ 
dencies from his accident record alone: 
A poor driver may be fortunate enough 
not to run into accident situations, and 
the good driver may be cursed with 
more than his share of them. In anv 
(‘vent, it was found that the most im¬ 
portant element in taking chance out 
of driving is “skill in avoiding accid¬ 
ents when in dangerous situations." 

A I,THOUGH statistics show that in 
about 90 percent of accidents it is 
ihe driver rather than the car which is at 
fault, the Survey included in its report 
an analysis of automobile construction 
in relation to safety. This should prove 
of special helpfulness to persons look¬ 
ing at the new motor ears with inten¬ 
tions of buying. Professor Dean A. 
Kales, who made the automotive study, 
included the following among his ob¬ 
servations: 

“In some ot the newer ears with very 
high and small windows, the effort 
needed to give, proper hand signals is 
so great that the operator will tend to 


neglect them. Some of the electric sig¬ 
naling devices and semaphores that 
are used to a small extent here have 
been developed and are used largely on 
European passenger ears. 

"Windshields should he kept clean 
at all times, especially so during the 
twilight hours. It is suggested that 
drivers should clean their windshields 
as evening approaches. 

“It is believed that one of the out¬ 
standing developments needed is a satis¬ 
factory windshield defroster. 

“The sloping windshields give better 
upward vision, hut before we ran con¬ 
sider that our traffic vision is satisfac¬ 
tory, we shall have to consider sloping 
the engine hoods downward toward tin* 
front of the ear. 

“For the average operator it would 
seem that the instruments (on the dash¬ 
board ) could he replaced by telltale 
lights, as has been done on some cars. 
These dashboard signals warn the 
driver only when something is wrong, 
and the only instrument he need watch 
is the speedometer. 

“The foot throttle must he placed in 
a convenient position where no fatigue 
is suffered from its operation. Too 
many foot throttle controls are made too 
cheaply. 

“The roadability and directional 
stability of a car has much to do with 
its safety. Some cars are unsafe to 
drive over 40 miles per hour because of 
poor road-holding qualities, poor steer¬ 
ing, and poor riding characteristics. 

“Building a car to he stable in cross 
winds is of more importance from the 
safety standpoint than true stream¬ 
lining, as a motor vehicle has to have 
iN wheels on the ground and does not 
always head directly into the wind. A 


cross wind of over 40 miles per hour 
can make some of our lighter cars un¬ 
safe at speeds of over 50 miles per hour. 

“The power plants in the past two 
or three years have been developed to 
a point where the accelerations and top 
speeds are far greater than the brakes, 
steering, and road-holding abilities can 
safely handle. 

“Tire chains are of definite value in 
gaining traction in snow, mild, etcetera, 
hut they also are a hazard. On glare 
ice, or on wet hard ice, tire chains can 
cause more skidding and sliding than 
without I heir use, 

“Such inspection figures as are avail¬ 
able indicate that lights and brakes 
are the parts most frequently in faulty 
condition.” 

F ROM our brief glimpse of some of 
the highlights of the Massachusetts 
Highway Accident Survey, it ran he 
seen that such information as the New 
England surveyors have gleaned from 
the vast field of their operations ran be 
of great help in assisting motorists 
everywhere to make their driving less 
dangerous. But there is another factor 
in the accident situation which needs 
serious consideration. That is the atti¬ 
tude of motor-car operators towards 
others on the road. 

The kindly, considerate driver, equip¬ 
ped with proper machinery and a knowl¬ 
edge of the rules of the road, is the least 
likely to he tin* cause of an accident, 
Take the proper attitude uway —leave 
him with only Ids fine machinery and 
driving experience, and he may become 
a real menace. If you are selfish, un- 
thouglitful of others, fail to co-operate, 
and act us though the road is your ex¬ 
clusive propertv, you might as well he 
dead for all the use you are on the high¬ 
way. And the chances are \ou will be 
dead bed >re your time. 

Boiled to its essence*, this matter of 
attitude comes down to the old Golden 
Rule. If you always drive as you would 
have others drive, you'll he contributing 
100 percent towards a reduction in the 
accident toll. Of course*, you must first 
have a safe; ear and know how to operate 
it, hut of greatest importance is that 
you treat other motorists as you would 
have them "treat you. Just think of that 
on the road some day. Notice how few 
do think of others, and how gratified 
you are, when some occasional driver 
does show you the courtesies you de* 
serve. If you can only thwart that temp¬ 
tation to be avenged on the road hog* 
and be a courteous driver whatever the 
sacrifice, you will have gone a long way 
toward building that future army of 
careful drivers which alone can make 
the highways safe. The value of your 
good example is often greater than thu 
apparent worth of your good turn at the 
moment of its performance. Courtesy 
will continue to pay! 






Testing Steels 
by 

Sparking 


Bv I) E BABY KKBSTON 



*r lines for ingot iron sparks are smooth, but from a 0.15 per- 
arbon-steel some of the lines are forked with smooth branches 


A S everyone knows, u piece of iron or steel becomes coated 
• with rust after a while, which means that it forms a union 
with the oxygen from the air. This, in reality, constitutes a 
lone drawn-out oxidizing, or burning, process. The same tiling 
happens instantaneously, and much more effective!), when 
minute particles of steel or iron burn in the air. 

Far more spectacular, however, are such sparks made by 
holding a piece of steel against a grinding wheel. Close ob¬ 
servers of this phenomenon have found that the form and the 
coloring of the sparks, as they 11) through the air, vary with 
the composition of the steel or iron. 

If the metal is iron, the result appears to be a small sheaf 
of single lines. If a piece of carbon steel of about 0.15 percent 
carbon is held in contact with the wheel, the color of the 
line is lighter and the presence of a number of short single 
forks, or primary bursts may be noted. These forks or bursts 
are undoubtedly caused bv carbon embedded in the steel. 

identification of 0.30 percent carbon steel. The relation of 
irbon content to the frequency of bursts may be plainly noticed 




The characteristic spark of molybdenum steel is an orange-colored 
spear point—always present but broken away from each carrier line 


The relation ol carbon content to the frequency ol the bursts 
also marks carbon as the element responsible for the forking 
of the trajectory or carrier line. A 0.15 percent carbon steel 
exhibits a slight forking effect; a 0.45 percent carbon steel, a 
pronounced hurst; and steel in the neighborhood of 1.00 
percent carbon, a minute explosion. Moreover, there is greater 
intensity of bursting with an increase in carbon. 

Steels, alloyed differently, hut with the same carbon con¬ 
tent, are not always so easily identified. The hurst i*- the char- 
acteiistic spark of carbon. Other elements have distinctive 
characters. One of the most easily recognized of all is that 
of molybdenum, which appears as an orange-colored spear 
point on the end of every carrier line. Other features of the* 
molybdenum spark are that the spear points arc* detached 
from the carrier lines and arc* always present regardless of 
the length of the lines. 

Nickel gives a characteristic spark, identified as tiny blocks 
of brilliant white light. When present with molybdenum 
in a steel alloy, nickel partly suppresses the carbon spark. 



Minute explosions in sparks from steel with 1 percent carbon. Steel 
with 0.45 percent carbon gives off sparks with a pronounced burst 

Silicon, likewise, suppresses the carbon spark to a marked 
degree. The carrier line* from silicon steels is much shorter 
than from a plain carbon steel of the same carbon content, 
and generally ends abruptly in a white flash of light. 

The dull red spark of high tungsten steels is well known 
to all who have dressed high speed steel tools. 

Admittedly, spark testing is not a substitute for chemical 
analysis, and is not intended for the identification of unknown 
samples. One of the advantages of the test is that it can be 
applied to steels in practically all stages of production. Since 
it is done directly on the pieces themselves, expensive sam¬ 
pling is avoided. 










Hypnotism 


Is Not a “Mystic Force” ... Is Akin to Sleep- 
Walking and Insanity . . . Mainly of Use to the 
Psychologist . . . Other Uses are Very Limited 

By G. H. ES TAB ROOKS 

Professor of Psychology at Colgate University 


O NCE I won a bet. It happens so 
seldom that this particular occa¬ 
sion has always stuck in my mind. 
The bet dealt with hypnotism and its re¬ 
lation to crime. So one duy, having duly 
warned my opponent, Mr. X, that he 
would lose his five dollar bill within the 
month, a friend and myself stopped in 
for tea. A pleasunt time was had by all. 
That evening I called and collected the 
five dollars, for the chap who accom¬ 
panied me to tea had been deeply hypno¬ 
tized all the time, and Mr. X never de¬ 
tected it. Moreover, my friend swore up 
and down that he had not been to tea 
at all hut had been playing bridge with 
a Mr. Y, 40 miles away. Furthermore, 
Mr. Y swore this was a fact--he also was 
a good hypnotic subject—and they both 
believed it. A nice little tangle for a 
jury to unravel if a crime had been com¬ 
mitted in Mr. X’s apartment that after¬ 
noon. 

W HAT is hypnotism? It is not a mys¬ 
tic force flashed over hundreds of 
miles by the power of some dark hyp¬ 
notic eye. A hypnotist may be a pure 
nordic and he doesn’t even need long 
hair. In fact, so commonplace has hyp¬ 
notism become that we now do a great 
deal of our work by means of a phono¬ 
graph record. The best analogy we have 
with the hypnotized person is that of the 
individual who walks in his sleep. We 
call the sleep walker a somnambulist 
and refer to his condition as one of 
natural somnambulism. The deepest 
stage of hypnotism we term artificial 
somnambulism. In fact, if you can find 
a person who is walking in his sleep, 
and can start a conversation without 
waking him- it can he done at times- 
then that person is hypnotized just as ef¬ 
fectively as if the work were done by 
the best psychologist in the country. 
You are in touch with the unconscious 
mind of the subject, which is just as 
capable of handling the body and is just 
as acute as is the, individual's conscious 
mind. 

How is hypnotism induced? Obvious¬ 
ly we can't wait until we find someone 
walking in his sleep. As a matter of fact 
we use a very simple technique, de¬ 
scribed in any good book on hypnotism 
such as “Hypnotism” by Moll or “Sug¬ 
gestive Therapeutics” by Bernheim. The 
subject reclines on a couch and the op¬ 
erator “talks sleep” for five or ten min¬ 
utes. If this is repeated several times we 
find that about one out of every five or 


six adults will literally go to sleep and 
keep on talking in their sleep. We should 
add that women are no more susceptible 
than men, despite certain notions as to 
their love of talking. 

This simple technique puts you in 
touch with the unconscious mind of the 
subject, which explains the spectacular 
results which are obtained. First of all, 
this unconscious mind is extremely sug¬ 
gestible. By that we mean it literally 
tends to believe anything it is told. The 
critical faculties are largely wiped out, 
so that if you tell the individual that 
he is Alexander the Great, that you are 
King George, or that Mussolini is a 
pacifist, it is quite satisfactory to him. 
He accepts the statement and behaves 
accordingly. 

But suggestion is only the key by 
which we unlock the real mysteries of 
hypnotism—for they are mysteries, not 
in the sense of being supernatural but 
because we just cannot see how the un¬ 
conscious mind can do such strange 
things with the body. For example, we 
can always get “hallucinations” in any 
good hypnotic subject. These we define 
as false sense impressions and they can 
he obtained in any of the senses. I tell 
the subject that there is a pink elephant 
standing in the corner of the room. He 
sees and describes it. Similarly he can 
he made to hear the Metropolitan Opera, 
taste the most glorious wine, or smell a 
skunk next door. He will shiver with 
cold or protest that it is suffocatingly 
hot, all within a minute's time and in the 
same temperature. Moreover, and close¬ 
ly akin to these phenomena, he will 
mix things up. Soap will pass for choco¬ 
late, if you tell him so, ammonia for 
Gau de Cologne, and the whine of a mo¬ 
tor engine for a college band. 

T HEN we can produce anesthesias in 
a good subject. Tell him there is no 
feeling in his hand and you have a stick 
of wood. You can prick it with a pin, 
burn it, even amputate a finger without 
puin. In the old days they used \o per¬ 
form major operations under hypnotism. 


This was before the time of ether and 
chloroform, which rapidly replaced 
hypnotism, owing to their greater con¬ 
venience and greater certainty. 

Not only can we remove the sense of 
pain by suggestion but we can treat any 
other sense in a similar manner. Blind¬ 
ness can be so produced, as can also 
deafness. The sense of taste can be com¬ 
pletely obliterated and the strongest 
ammonia pass unnoticed if held before 
the nose. We shall see later that these 
conditions are closely related to cer¬ 
tain mental disorders such as hysteria 
and shell-shock. 

P ARALYSES of any muscles in the 
body are easily produced. Sugges¬ 
tion can render an arm or a leg useless, 
while the whole talking apparatus can 
he similarly paralyzed. 

One of the interesting and instructive 
phenomena in hypnotism, as it ties in 
with our study of mental disorder, is the 
delusion. This type of mental reaction 
can be obtained in the most interesting 
and absurd form. Tell an individual he 
is Napoleon and he behaves as such, 
imitating the character far better than 
he could do in his normal state. He will 
take the part of inventor, gangster, 
college president, or garage mechanic, 
on demand. What is far more important, 
he is not only acting a part—he believes 
it. He is the individual in question and 
defends his^identity with the same heat 
that you would display if anyone ques¬ 
tioned your right to your own home. 
Two of us spent one hour cross-question¬ 
ing a man of 25 who claimed he was a 
captain with the American forces in the 
last war. He was seven years old at the 
time. Then we gave up. He still stuck 
to his story, so the delusion was remov¬ 
ed with no ill effects. 

It is a very curious fact that the work¬ 
ing of body organs can be controlled 
in hypnotism. A very good subject » 
required for these experiments, but the 
heart beat can be hastened or retarded, 
body temperature can be raised or low¬ 
ered in some caqes and digestion inter- 
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fered with. Indeed, some go so far as 
to claim that bleeding can be produced 
in any part of the body by means of 
suggestion, and that blisters can be 
raised simply by applying a postage 
stamp and assuring the individual it is 
a mustard planter! Such claims are aw 
yet not proved to the satisfaction of 
psychology, although there seems to be 
a reasonable chance that they may be 
true in the case of a few very excellent 
subjects. 

Bergson quotes an unusual case. He 
had a very good hypnotic subject, a 
boy of 12 who could do the following 
stunt: The subject would stand facing 
Bergson, who would hold an open book 
behind the subject's head. The boy, ac¬ 
cording to Bergson, would then read 
from the book. Bergson at first thought 
this was an example of mind reuding, 
since he also read the book at the same 
time. It turned out that the subject was 
reading the reflection oj the book in 
Bergsons eye. This would require a 
keenness of vision which would be 
microscopic. Such reports are rare and 
cannot be accepted without further 
proof. 

There does seem to be little doubt 
hut that we do get a definite increase in 
muscular strength during hypnotism, 
especially in terms of resistance to 
fatigue. An individual can really show 
amazing physical endurance hut this 
has not the obvious application you 
may think. It would he very foolish, for 
example, to have an athlete break his 
mile record- -and die of heart failure. 
Your body is a machine and fatigue is 
simply the warning whistle which tells 
that the gas is running low. Disregard 
it and the machine may suddenly stop. 

F INALLY, the individual, when hyp¬ 
notized, has a remarkable memory 
for events which he has long since for¬ 
gotten. This is a very curious thing and 
of great importance to psychology, since 
many cases of mental trouble are based 
on experiences of childhood. It is a very 
strange thing that an individual in the 
hypnotic trance can recall the events 
of His early years which have long since 
slipped from his conscious memory. 
This method of delving into the uncon¬ 
scious we call “hypno-analysis.” Linked 
with the technic of psycho-analysis, it 
sometimes yields excellent results in 
curing some mental ailments. 

Hypnotism, in and of itself, has a 
certain interest to psychology but its 
great importance is due to the light 
which it sheds on the so-called func¬ 
tional nervous disorders. So great is its 
use here that we sometimes refer to 
hypnotism as the laboratory of abnormal 
psychology. Perhaps our best way of 
showing this linkage is to proceed as 
follows: 

Every phenomenon that we can ob¬ 
tain in hypnotism we cin get by meang 


of the so-called post-hypnotic sugges¬ 
tion. For example, I suggest to my sub¬ 
ject that he sees his brother standing 
in a corner of the room, lie does so. 
But I can also suggest to him that, to¬ 
morrow afternoon at three, or two 
months from today, or next Christmas 
eve, he will see his brother in that same 
corner. Strange to say, he will do so. 
At the time specified ffts brother will 
appear before his eyes and he will act 


J UDGING from letters re¬ 
ceived at various times by the 
Editor, there is still some con¬ 
fusion regarding hypnotism. Is 
hypnotism scientific or pseudo¬ 
scientific? Unfortunately, many 
persons have not seen and do 
not know of its use elsewhere 
than on the stage, where it is 
often surrounded with added 
"frills” in order to make of it a 
more entertaining show. That 
it is used in the psychological 
laboratory, and has been used by 
physicians, are less widely 
known. A good account of these 
uses will be found in the accom¬ 
panying article, also in the En¬ 
cyclopaedia Britannica, under 
"Hypnotism.” Even stage hyp¬ 
notism is not essentially pseudo¬ 
scientific. It is not, as many have 
suspected, a fake or a trick, for 
it has no need to be, because the 
genuine is easier to put on than 
a good imitation .—The Editor. 


in every way as if this person were ac¬ 
tually in the room. 

Similarly, we can reproduce any of 
the curious hypnotic phenomena after 
the trance, and apparently time is of 
little consequence. VLe have examples 
of these post-hypnotic suggestions be¬ 
ing carried out after a whole year’s 
lapse of time - they would probably 
work just as well after five years. Pa¬ 
ralysis can he made to hang over in thi« 
manner and the same applies to anes¬ 
thesias. Delusions will do the same. One 
subject startled a group by announcing 
that lie was Lenin restoied to life and 
called to head a Bolshevik revolution 
in America. A psychiatrist present- it 
was all for his benefit- - was ready to 
swear as to his insanity when the post- 
hypnotic suggestion was removed and 
the doctor realized he had been “fram¬ 
ed/’ 

These suggestions have two very 
curious characteristics which are worth 
noting because of their bearing on 
mental disorder. First, the subject will 
always rationalize. He never knows why 
he acts as he does, but will always give 
a plausible excuse for his actions—and 
he believes it. If he finds himself sing¬ 
ing the Star Spangled Banner, it is be¬ 
cause he heard it played that morning. 
If he deliberately breaks his cigarette 


holder it is because he rut his lip on it 
yesterday, and if he has a sudden im¬ 
pulse to leave for New York City it is 
because he promised a friend three 
months ago that he would meet him in 
the Grand Central Station tomorrow 
morning—and l>elicves it. Very rarely 
will he realize that his actions are the 
result of a suggestion given in hypno¬ 
tism. 

Secondly, the post-hypnotic sugges¬ 
tion acts with a peculiarly compulsive 
force. It must he carried out. If the sub¬ 
ject is told to occupy a certain chair 
on a given signal he will do so. If some¬ 
one else is in the chair he will insist 
on his getting up, even going to the 
extent of physical violence if necessary. 
One of the most curious of these devel¬ 
opments is to give the subject such an 
order, then tell him that it is a post¬ 
hypnotic suggestion and dare him to 
resist. I have collected several bets 
from subjects who thought they could 
do so. This compulsive power of the 
post-hypnotic suggestion, as well as the 
subject's tendency to rationalize, heat 
a striking resemblance to the symptoms 
in some nervous disorders. 

W E must now note a further develop¬ 
ment. Anything which you can get 
in hypnotism or in the post-hypnotic sug¬ 
gestion you can also get by means of 
auto-suggestion. This is simply the 
technic of relaxing into a drowsy state 
and talking to yourself. Do you recall 
Coue's famous formula: “Every day and 
in every way I’m getting better and 
better"? That contains the general 
idea. (By the way, when Corn* returned 
to Europe he said this formula was of 
little use in America. It took too long 
to say. Americans just cut it down to 
"Hell, I'm well.”) 

But if you develop the technic as 
described by Cone or by Baudoin in his 
“Suggestion and Auto-suggestion,” you 
can actually get not only suggestions 
hut post-hypnotic suggestions by means 
of auto-suggestion. It is very curious, 
for example, to awaken at 2 a.m. and 
listen to ap orchestra, all the time fully 
conscious that it is the result of your 
suggestion to yourself before going to 
sleep. When in hospital after the war I 
had a pet polar bear who would parade 
around the ward in a most convincing 
fashion. He also illustrated the dangers 
of playing with these forces, because 
he developed the habit of coming unin¬ 
vited and would not always go home 
when told, so he was banished forever. 

It is here that hypnotism ties in with 
mental disorder. Anything you get in 
hypnotism, the post-hypnotic suggestion, 
or auto-suggestion y r ou can also get in 
everyday life. You then say the individu¬ 
al has some type of mental disorder, all 
the way from “peculiarity” to ‘‘insan¬ 
ity.” Under the influence of strong emo¬ 
tion, especially fear, you are literally 
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hypnotized. Any impression which 
strikes your sense organs at that time 
will give results exactly resembling the 
post-hypnotic suggestion, for emotion 
sensitizes the camera plate of the brain. 

For example, a soldier in a moment of 
intense fear had his eyes glued on a 
German helmet. Result: A case of 
“shell-shock" wherein the soldier had 
constant terrifying visions of this hel¬ 
met and the face beneath. A corporal 
was turning the* elevating screw on a 
field gun when a shell hit it, killing 
everyone hut himself. Another case of 
shell-shock in which the soldier could 
not stop his arm from rotating, for this 
activity wa^ uppermost in his mind at 
that moment of intense fear. A child 
(intis himself looked in a narrow alley 
with a dog which attacks him. The re¬ 
sult in later life was claustrophobia or 
a fear of closed spaces, since the idea 
of escape was uppermost at the time. 
Anothci child is badly frightened by a 
man with red hail. As an adult he devel¬ 
oped a “compulsion neurosis," in this 
case an irresistible desire to strike every 
red headed man he saw. 

You will note that results here art* 
a little different and the technic is not 
the same, but if you will just bear in 
mind the fact that under strong emo¬ 
tion the individual is, to all intents and 
purposes, hypnotized—wutness the bird 
and the snake—then you can see that 
all these symptoms of “insanity" are 
really “suggested" and are first cousins 
to the post-hypnotic suggestion. For 
that reason the study of hypnotism is of 
tremendous importance to tin; medical 
profession. 

T HESK facts being as they are, what 
does it all mean to the reader? Ex¬ 
actly the same as an article on medi¬ 
cine, engineering, aeronautics. In other 
words, don't start “experimenting." 
Hypnotism in the hands of an expert 
can do no harm. Used by an amateur it 
may do a great deal. It is a nerve-rack¬ 
ing process to have a subject just re- 
fust* to wake up, or develop hysterical 
symptoms after awakening, or insist on 
going asleep again whenever you glance 
in his or her direction. Any suggestions 
of immoral or anti-social nature, even 
if given merely as an experiment and 
rejected by the subject, involve strong 
mental conflict. Then the subject may 
easily become so susceptible to hypno¬ 
tism that he will go into the trance for 
anyone. These problems and others are 
easily met by the trained operator but 
may get the amateur into serious diffi¬ 
culty. 

Remember also that we have no sure 
method of telling whether or not a per¬ 
son is hypnotized or is just bluffing. 

I have seen some ludicrous performances 
in college, where a good student actor 
proceeded to “take across" the student 
hypnotist. One such seance ended in 


the “subject" pursuing the operator all 
over the campus with a carving knife, 
to the huge delight of everyone. On 
another occasion the subject was made 
to pose on a ('hair, as the Statue of Lib¬ 
erty, while the hypnotist [lulled the 
hairs out of his leg one by one, to prove 
he was hypnotized. This was too much 
for even the best of good natures and 
the Statue's arm suddenly dropped on 
the operator's head with painful results. 


AS the author states, hypnotiz- 
ing is not a safe kind of ex¬ 
periment for the average lay¬ 
man to perform, and the dam¬ 
age, if done, is done to a diffi¬ 
cult thing to repair—a human 
being. In presenting the accom¬ 
panying article this magazine 
dissociates itself from all respon¬ 
sibility for injuries which may 
result from misuse of its con¬ 
tent .—The Editor. 


There is not mu^jiydanger from crim¬ 
inal or immoral suggentions. Authori¬ 
ties in general agree that the subject 
will do nothing against his moral code. 
N mi must hear in mind that the uncon¬ 
scious mind is very keen. It can do 
mathematics, write poetry, or memo¬ 
rize history quite as well us the normal 
mind. The hypnotic subject is also a 
horn actor and will do a great deal to 
give satisfaction. Give him a rubber 
knife, a suggestion of murder and he 
is most convincing. A^k him to forge 
a check and he will do so. He knows 
it is a joke and plays the part. Give 
him a really immoral suggestion and, 
provided he is a moral individual, one 
of two things happens, lie gives you a 
point-blank refusal or he wakes up. 
The hypnotic subject very definitely has 
a will of his own. He may allow you 
certain liberties hut the dead-line is 
always very distinct. 

Hypnotism is then a condition closely 
akin to sleep walking. The unconscious 
mind is in control of the body. In the 
hypnotic trance, however, this uncon¬ 
scious is also in touch with an operator. 
This accounts for the curious results, 
for the unconscious is very open to sug¬ 
gestion and has a remarkable power 
over the entire body. It can produce 
visions, anesthetise an arm, paralyse a 
leg, eliminate fatigue, or regulate the 
heart beat. In addition it is quite as 
keen as the conscious mind wdien it 
comes to mathematical problems or 
writing--very easily its superior as a 
play actor. And the hypnotic subject 
likes nothing letter than to perform 
fake murders or write “phoney" checks 

for the psychologist will tell you that 
the unconscious mind is a childish mind, 
with all the child’s love of “show off." 

The practical uses of hypnotism? 
Really very limited. Several students 


have made the bright suggestion that 
1 hypnotize them and make them do 
their studying while in this state, with 
the suggestion that they remember 
everything on awakening. If laziness is 
the mother of invention, America is 
going far, fast. Equally brilliant is the 
suggestion that the student write his 
examinations while hypnotized. Now 
that I come to think of it, some of my 
own pupils may have tried this. They 
certainly were not noticeably conscious. 

Seriously, hypnotism has no great 
practical use. As an anesthetic it can 
never compete with the various drugs. 
I have seen some very excellent work 
done on alcoholism and drug addiction 
in general. Also some very good, as well 
as some very discouraging, results with 
stammering. It certainly is no cure-all, 
and the wild claims of some enthusiasts 
are based on inexperience. 

T HE great use of hypnotism lies in 
the field of research, for with its 
aid we can reproduce most symptoms 
of insanity and study them in the lab¬ 
oratory. Our *need here is much the 
same as in medicine. The problems of 
research are greutlv simplified if the 
germs of tuberculosis or typhoid fever 
can be grown in the laboratory outside 
the human body. We can then work at 
our leisure, without worry as to the in¬ 
dividual sufferer. Hypnosis brings the 
symptoms of insanit) into the labora¬ 
tory. We cgn study these also, in our 
own way, without fear of producing or 
aggravating any mental trouble. 

But hear in mind that hypnotism, 
like many things, is only safe in the 
hands of the expert. The story is told of 
an old darky who was sent out to Paris- 
green potato hugs. Jt was the first time 
he had ever seen the poison, and half 
an hour later he was found rolling over 
on the ground in great puin. It seems 
that one of the hugs had flown down 
Sam’s throat and he promptly drank 
a cup full of Paris green to kill the 
offender. Your own treatment of symp¬ 
toms by hypnotism might be just as 
crude and ludicrous, for the human 
mind, like McGinty’s mule “ain’t near 
as simple as he looks." 

Leave hypnosis to the psychiatrist in 
the hospital. He has both the knowl¬ 
edge and the facilities. Many colleges 
and universities have a rule against its 
use within the walls. It is so at my in¬ 
stitution. While there is no danger at¬ 
tached to the use of hypnotism by an 
expert, there is, nevertheless, a very 
natural prejudice against its use in 
certain spheres. Where the prejudice 
exists, it should be respected. Hypno¬ 
tism has been unfortunate in that it 
has been too often associated with 
stage performances. While these are 
not of necessity fraudulent, many of 
them can hardly he called elevating or 
scientifically valuable. 




Power in the Wilderness 


Ingenious, Inexpensive Power Plant is Example for 
Remote Camps, Lodges, Resorts 

By WILLIAM BENJAMIN WEST 


A COMBINATION of old automo- 
bile parts; u few timbers; a home¬ 
made, undershot water wheel; 
and a small, used, D.C. generator in 
conjunction with a Hume and darn of 
timbers and stone has been set up to 
provide electrieitv at a small vacation 
lesort on the Cahaha River, near Bir¬ 
mingham, Alabama. The resort is five 
miles from a power line and the owner 
wanted to “harness" the nearby rajuds 
at minimum cost. 

The site selected embraces about 100 
feet of river bed in which there is a fall 
of about three feet, the bottom be in*: 
ledge rock with strata protruding at ii- 
regular intervals und slanting upstream 
at an angle of about 30 degrees, and run¬ 
ning all the way across the channel. 

During a part of the year, a sufficient 
volume of water flows in the stream to 
operate an undershot wheel even if no 
diversion works had been provided. 
However, in order that most of the water 
might be concentrated at the wheel dur¬ 
ing low river How, a low diversion dam 
was constructed across the river at tin* 
head of the rapids and a Hume line run 
along the shore to the wheel pit. This 
dam is of rock-crib construction, the 
cribs being built of oak slabs with field 
fence or “hog wire’’ securely fastened 
over the bottom of each pen before it 
was curried to its location and filled with 
rocks. The spaces between these pens 
are closed with removable horizontal 
l>oards. The canal is also of timber con¬ 
struction and is securely anchored. 



Close-up of generator and motor¬ 
car parts of homemade power plant 


The water wheel is the feature of this 
undertaking. Two poplar logs, each 
about 10 inches in diameter, were se¬ 
cured to two trees near the water at the 
foot of the rapids. These logs run nearly 
parallel with the river. Across them two 
four-inch hv six-inch timbers, cat'll 18 
feet long, were placed 18 inches apart, 
renter to center. Across the outer ends 
of these timbers, which hang over the 
wheel-pit cut in solid rock, two short 
lengths of railroad rails were securely 
bolted at such spacing as to fit exactly 
into the spring saddles of an old Hudson 


automobile rear axle. Tin* rails were 
machined on top to meet the curvature 
of the saddl es, and dowel pins were 
sunk in place to prevent slippage be¬ 
tween rails and the rear axle housing. 

The axle was placed with the right 
rear wheel over the wheel pit. The left 
wheel was securely fastened by clamp¬ 
ing on the brake. White oak pieces, each 
three inches by two and one quarter 
inches by six feet eight inches, were se¬ 
curely bolted to the right wheel to form 
I lie water wheel. The “buckets” used 
were ordinary boards. 

W ITH this arrangement, the water 
wheel turns the drive shaft of the 
old Hudson rear end. The ratio of the 
differential happens to be 3.3 to 1. On 
the pow r er shaft pinion, the laige gear 
of a Mack truck chain and sprocket set 
was secured. The small sprocket is at¬ 
tached to the rear end of a Chevrolet 
transmission, the fiont of which, in turn, 
is connected to the rear of a second 
transmission box, both transmissions be¬ 
ing securely anchored across and above 
the old rear axle lumsing. The chain and 
sprockets have a speed ratio of 3:1. The 
two transmissions in series, driven from 
the back, have a combined speed ratio 
of 18:1, thus bringing the generator up 
to speed. 

Tile size of the wheel permits opera¬ 
tion during most Hoods, but the wheel- 
supporting timbers are binged to per¬ 
mit raising the wheel when desirable. 

The cost of the water wheel, used 
automobile parts, timbers, hardware, a 
used 110-volt D.C. generator, machine 
work, and labor was approximately 75 
dollars. This did not include the owner’s 
time in building the wheel itself, nor the 
cost of the dam and canal. The whole 
job cost an estimated 150 dollars. 



The low dam and part of the flume chat lead* down stream A view of the water wheel as seen from the opposite side of 

to the site of the undershot water wheel and power plant the river, showing also the lower end of the wooden flume 




A timber bulkhead at Deal Beach that failed because the 
structure was not supported by a suitable back-filling 


By contrast——a fine new sheet piling bulkhead at Deal 
Beach supported by timber bracing and wide back-fill 


The Sea 


Engineers Combat 

New Jersey Studies Coust Erosion...Great Economic 
Loss...Varied Problems... How Approached...How 
Solved . . . Findings Helpful to Others 


Bv R. (,. SKERRETT 


N EW JERSEY is waging wur along 
a battlefront of 125 miles. Her 
conflict is with Nature; that is, 
with the Atlantic Ocean which is con¬ 
tinually attacking her seashore from 
Cape May northward to the tip of Sandy 
Hook. This ceaseless battle is for the 
defense of menaced properties that have 
today a combined taxable valuation ot 
more than half a billion dollars. 

What New Jersey has done and E 
doing to protect her exposed seashore 
should he of interest both to other 
states and to that great number of our 
people that annually go to those surf- 
swept beaches for recreation, rest, and 
recuperation. Those beaches are patron¬ 
ized by millions of our citizenry living 
within a radius of fully 500 miles in¬ 
land. Railroads and fine motor highways 
make that playground readily accessi¬ 
ble*. The visitors linger anywhere from 
a day to a matter of months; and to 
supply any and all with the convenien¬ 
ces, comforts, and diversions they expect, 
there has evolved on a truly splendid 
scale, from Sea Bright south to Cape 
May, what has been aptly termed “the 
resort industry.” 

Along this extensive ocean front 
there art* cottage colonies, townships, 
and cities; most of the larger communi¬ 
ties art* thoroughly organized and boast 
line hotels, diversified shops, restau¬ 
rants, and places of vuried amusement. 
The vast majority of these are located 
on what was a veritable sandy waste, 
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of very little likely value 50 years ago. 

The first-comers naturally sought lo¬ 
cations that would afford an unobstruct¬ 
ed view of the ocean and assure at the 
same time a suitable beach for bathing. 
Most of those people believed that they 
had chosen their site- wisely. Eater ar¬ 
rivals, in their turn, also bought as 
near to the water front as possible. It 
i- fairly certain that a large percentage 
of those people would iiave hesitated 
to spend money on shore properties for 
their own use if they had studied some 
of the old maps of that same seaboard. 

M APS made at different times over 
the last 100 years reveal that 
within that period certain shore fronts 
have been built up to the extent of 
3025 acres, while the same forces have 
removed either at those points or else¬ 
where along the seashore a total of 
5220 acres—-the net result being a loss 
of about 2200 acres. The economic sig¬ 
nificance of these changes would be 
trifling if the resort industry had not 
made of the New Jersey shore front 
what it has. The problem now is to 
urrest erosion wherever practicable or 
to minimize it as far as possible. Bitter 
experience has proved that this cannot 
be done in most situations by rearing 
barriers that are counted upon to op¬ 
pose by sheer structural strength the 
battering attack of storm-driven waves. 
Enlightened engineers now know that 
success is to be won only by resort to 


strategy --strategy that either diverts 
the ocean's attack or robs that attack of 
much of its power to do damage. In¬ 
deed, these experts have found ways 
to lure the ocean to upbuild the beach 
pint where it had previously cut into 
the shore line. The general public may 
not he aware of it, but the coast of New 
Jersey has become a great laboratory 
for tin* study of coast-erosion problems 
that are world-wide in their significance 
and certainly recurrent at many places 
along our seaboards and the shores of 
some of our great inland lakes. 

In the past, property owners and sea¬ 
shore communities have spent millions 
of dollars in erecting harriers of one 
sort or another at various points. Not 
infrequently, those defenses have been 
conceived and built without a sufficient 
understanding of the basic physical ac¬ 
tions they were designed either to 
arrest or to modify. This unconsidered 
procedure, with the losses entailed, is 
responsible for a fairly widespread be¬ 
lief that beach erosion is inevitable and 
that it is futile for man to try to com¬ 
bat it. Happily, this gloomy attitude is 
unjustified; the experts of the govern¬ 
ment and of-*New Jersey are proving 
that the fight for protection can either 
be won convincingly or the advance of 
the sea upon the land can be slowed 
down to a marked degree. Success, 
however, is contingent upon careful 
study of the controlling conditions at 
each situation, day in and day out, in 
all kinds of weather. These circum¬ 
stances must he taken into account any¬ 
where, and are not peculiar to the New 
Jersey coast. 

Broadly stated, sandy beaches are of 
two sorts -they either elope abruptly 
seaward, or they extend farther out from 
the shore because of their comparative 
flatness. Each type offers a different 
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Many resorts are located on the narrow 
offshore barrier beaches of New Jersey 


problem in protection. The northern 
beaches! of the New Jersey coast slope 
abruptly while the southern beaches of 
that state dip gradually. The northern 
beaches, because the water is fairly 
deep close to the shore, are directly ex¬ 
posed to the pounding attack of full- 
bodied waves urged on by storm winds. 
The southern beaches, on the other 
hand, have a broad belt of shallow 
water lying between them and the ocean, 
which serves to trip the oncoming 
waves and to cause them to break, thus 
robbing them of much of their power 
to damage before they reach the shore. 
Manifestly, the strength of the inshore 
defense against storm waves miM be 
greater at the northern beaches than at 
the southern ones; and the same is true 
where the primary purpose of a de¬ 
fensive structure is to obstruct the free 
sweep of currents that are mainly re¬ 
sponsible for the denuding of a beach at 
one place and the upbuilding of another 
beach at some point beyond. Due 
regard must he given not only to the 
range of velocity of such currents but 
to their prevailing direction. The attack¬ 
ing forces that both make and destroy 
beaches are waves and currents pro¬ 
duced by winds, and this is espeeiall\ 
true of loeul winds as distinguished 
from occasional storm wind-. 

T HE seashore of New Jersey is com¬ 
posed of beaches of two types-- 
namely, the headland beach and the 
barrier beach. The headland beach is 
the eroded water front of the mainland; 
the barrier beach is a narrow' strip of 
sand lying more or less offshore and 
parallel with the mainland, with a shel¬ 
tered body of water between it and the 
mainland. The barrier beach constitutes 
a battlefront that lacks the immediate 
support that the headland beach possess¬ 
es. The barrier beach is more suscepti¬ 
ble to the action of waves and currents; 
the continual fluctuation of the ocean 
front of such a beach is a ceaseless re¬ 


minder of the forces that 
brought it into being and 
which may still add to it or 
withdraw from it at any 
time some of its sundy mass. 

It just happens that the New 
Jersey seashore is mostly of 
the harrier beach type. 

Generally speaking, the 
seashore defense structures 
now used may be grouped in 
two classes. These are sea 
walls, or bulkheads; and 
jetties, or groins. To prevent 
confusion, we shall use only 
the terms “bulkhead*’ and 
“jetty.” Bulkheads are* reared 
at the inshore limits of u beach 
and parallel with a beach, 
and their purpose is to halt 
the frontal attack of storm 
waves. Jetties commonly ex¬ 
tend outward across a beach 
from a bulkhead or a bluff 
shore, and usually to a point 
that is not uncovered at low 
tide*. The* jetties are intended 
to arrest erosive currents 
that sweep parallel with a 
beach or meet it diagonally. 

Wuve s or curremts that strike 
a beach diagonally do more* 
damage than wave* udvanc- 
ing upon the beach perpendicularly or 
currents moving parallel with a beach. 

The engineer must adapt his defenses 
to combat those conditions that pre- 
vail most of the time*, and this is es¬ 
pecially true in the ease* of je*tties that 
are designed to arrest erosion, which 
takes place in fair weather and foul. 
Wet sand flows reaeiily, and seas and 
currents can pick up that sand and 
transport the suspended particles con¬ 
siderable distances. Sand so moved, de¬ 
pending upon the size and weight of 
its particles, is precipitated later as the 
water currents lose their speed. In this 
manner, a beach is progressively re¬ 
duced and the sand carried off is 


dropped elsewhere to upbuild. This 
process may bring about momentous 
alterations, varying with the strength 
of the eroding forces and the time they 
are active'. If the sweep of sand-laden 
waters can he slowed down, then the 
sand will be caused to settle and a 
beach will begin to form or be extend¬ 
ed. The function of a jetty is, accord¬ 
ingly, twofold to arrest erosion and 
to increase the expanse of a beach. The 
seashore of New Jersey exemplifies how 
this can be done provided the jetties 
are sufficiently durable and dimensioned 
to meet the circumstances at their 
respective locations. Similarly, bulk¬ 
heads will withstand the frontal assault* 
of storm waves if they are built to meet 
those blows and are not exposed to the 
undermining actions of water that may 
weaken their foundations or impair 
their immediate and necessary backing. 

Bulkheads are vuriouslv built of tim¬ 
ber throughout, of a combination of 
steel sheet piling and timber, or of 
concrete and timber. In any case, these 
wall-like structures are invariably brac¬ 
ed on their rear sides and further stiffen¬ 
ed against the shock of impacting 
waves by a backfilling of rock or earth 
or both. The backfilling must be done 
to prevent infiltrating water from weak¬ 
ening it. Lacking a satisfactory founda¬ 
tion and proper backfilling, no bulkhead 
can survive long against the insidious 
effects of permeating water and the 
direct onslaught of full-bodied waves. 
In recent years, interlocking steel sheet 
piling has been used more and more 



Wh«f lack of proper -and united efforts has led to the virtual disappearance 
of the beach that prompted a costly development of these seashore properties 
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Shore front at Long Branch showing well- 
backed bulkheads with jetties into the ocean 


in building bulkheads for shore pro¬ 
tection. Besides its inherent strength, 
the interlocking piling can he scaled to 
make it acceptably tight against the 
intrusion of undermining water. Tin* 
relatively simple timber bulkheads of 
former years are rapidly disappearing 
along the New Jersey coast because of 
their inherent short-comings and be¬ 
cause of the attacks of marine borers 
that bring about their destruction. 

There is no fixed t\pe of jetty that 
will answer under all conditions, for 
the engineering experts have found that 
each jetty must he designed with regard 
to the special circumstances of its sit¬ 
uation. At Sea Bright, for example, 
where the beaches dip sharply, one sec¬ 
tion of tin* shore is defended by a 
massive jetty composed of large chunks 
of hard rock. That jetty extends out 
beyond the low-water line and it crosses 
the heacli somewhat obliquely the better 
to intercept and turn aside the prevail¬ 
ing erosive currents, and also withstand 
the pounding of heavy waves. This 
veritable breakwater has caused the up¬ 
building of a beach that was being pro¬ 
gressively carried away and it also 
checks storm seas that threatened to cut 
a breach right across the peninsula. 
Again, at Sea Bright, there are sections 
of the much exposed shore that are now 
shielded from the direct attack of storm 
waves by frontal harriers formed of 
massive slopes of rock. The same sec¬ 
tions w^re unsuccessfully defended pre¬ 
viously by timber bulkheads. 

E XPERIENCE has seemed to war¬ 
rant the belief on the part of the 
state engineers that even these man- 
reared promontories of rock should he 
built with an impervious backbone or 
core to arrest the passage of forceful 
currents or jets of water, which arc 
likely to do damage to the adjacent 
beach and possibly lead to the under¬ 
mining and settling of the jetty. Core 
walls can be formed of small pieces of 
rock that will pack snugly, of steel sheet 
piling, or of timber piling and sheet¬ 
ing; hut if timber is used, that mate¬ 
rial should preferably be treated to dis¬ 


courage the attack of the 
teredo or other marine bor¬ 
ers. There are some rock 
jetties, built without core 
walls, that are now supple¬ 
mented by paralleling jetties 
of steel sheet piling. 

Between the main defenses 
of two rock jetties, compara¬ 
tively low timber or steel 
sheet piling jetties can he 
used to stabilize a re formed 
beach or to protect an exist¬ 
ing beach from impairment; 
but the advice of a qualified 
engineer imM he sought to 
decide where this ran he done. 
Gently sloping beaches can 
he shielded bv jetties ol relatively light 
construction. It should he apparent 
that jetties, like bulkheads, may he of 
several kinds to suit different situations; 
and where the jetties meet the condi¬ 
tions properly, beaches can he restored 
or created anew, astonishing results 
often being achieved in even a few 
months. 

The .seashore of New Jersey hears 
evidence of what can be done by re¬ 
course to suitable measures; there, too, 
can he seen what mu\ happen when the 
forces o| the sea arc either imperfectly 
controlled or left free to follow their 
natural courses. The state of New Jersey 
initiated a policy of state aid 15 years 
ago; and since that date the state, muni¬ 
cipalities, and other Interests have spent 
substantially 3,000,000 dollars in bat¬ 
tling beach erosion. This work bus been 
under the direction of the New Jersey 
Board of Commerce and Navigation; 
and that organization has developed 
basic designs lor jetties and bulkheads, 
susceptible of modification to suit local 
requirements. Mr. Victor Gelineau is 
director and chief ennineer of that 
hoard, and he reports (fiat the struc¬ 
ture^ so developed have proved gener¬ 
ally capable of withstanding the attacks 
of the sea and at the same time have 
induced waves and currents to upbuild 


valuable water-front areas. Where a 
private owner has not the means to 
provide protection for his particular 
stretch of beach, he not only jeopardizes 
his own holdings hut he may imperil 
the property of others, many others. 
The same agencies that have made the 
harrier beaches have also made the in¬ 
lets that link the sea with the lagoons 
and hays behind those beaches, and the 
existing inlets have shifted up and 
down the coast considerably during 
modern times. It is for this reason that 
some of the inlets are today Hanked on 
both sides b\ rook-formed jetties that 
reach seaward for hundreds of feet. 

T HE Corps of Engineers of the 
United States Army and appropriate 
agencies of the various states on the At¬ 
lantic, Pacific, and Ctilf coasts, and 
also on the Croat Lakes, are jointly 
engaged in studying the problems of 
beach erosion; these technician, using 
the New Jersey sea coast as a labora¬ 
tory, are seeking to unravel some of 
the mvsteries of coastal currents, wave 
action, and the ways in which the sands 
of the waterbed are picked up and dis¬ 
tributed in alternately denuding and 
adding to the shore areas. The ultimate 
uim E to place protection against 
coastal erosion on a still firmer founda¬ 
tion of knowledge that will give to all 
engineers engaged in such work duta 
that will guide them in meeting anv 
set of conditions at anv given location. 
In short, an age-old problem is thus 
being dealt with in a t\ pieallv up-to-date 
manner. This research, plus lire expe¬ 
rience already gained, should prove in¬ 
valuable in combating storms and 
forces that annually do a great deal of 
costly damage. 

The mighty Atlantic is e ;er ready to 
break through weak points in man¬ 
made defenses. Only by eternal vigilance 
and by the employment of structures 
of proved efficiency, such as those de¬ 
scribed above, can the sea’s attack he 
arrested or diverted. 



This section of the shore front at Sea Bright is adequately guarded by a bulk* 
head of rock (in foreground), and a maaaive rock jetty (in background) 
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Artificial Light Supplements Daylight . . Of Use 
in Greenhouse or Home . . . High Lighting Inten¬ 
sities Not Necessary . . . The Results 

By LAWRENCE C. PORTER* 



F OR a great many years man 
lias been studying wajs and 
means of growing beltei 
plants, getting blossoms out of 
season when they will command 
a higher market price, and finding 
ways and means of decreasing 
production costs. Early research 
was directed toward the possibil¬ 
ity of raising plants entirely un¬ 
der artificial illumination indoors 
where it would be possible to con¬ 
trol accurately tin* conditions of 
humidity, temperature, amount of 
light, and so on. It was found to 
be possible to grow plants by arti¬ 
ficial light only, but this required 
such high intensities of light, 
more or less comparable to sun¬ 
light which may run as high as 
10,000 foot-candles, as to be com¬ 
mercially impractical from a cost 
standpoint. 

Later research developed the fact 
that the blooming time of plants is con¬ 
trolled largely by the total number of 
hours of light rather than by the in¬ 
tensity of the light. For example, plants 
which bloom in the spring and fall do 
so because in their natural environment 
they receive about eight hours of sun¬ 
light. Those which flower in the middle 
of summer do so because they have a 
total of 14 to 16 hours of light. If it is 
desired to have plants which normally 
bloom in the middle of the summer come 


Courtcfiy IJoyre Thompson Institute for Blunt Research 

Plants grown under (left) daylight; 
(right) red; and (center) ultra-violet 

into bloom in the spring, or even in the 
winter months, this can be done by sup¬ 
plementing the normal daylight which 
they receive with five or six hours of 
artificial light. 

It is not necessary for the artificial 
light to be of high intensity. Intensities 
in the neighborhood of 10 foot-candles 
are satisfactory for plants which are 
grown in greenhouses where they re¬ 
ceive the maximum intensity of day¬ 
light. In homes where plants do not re- 

♦Illuminating Engineer, Incandescent Lamp 
Department, General Electric Company. 



The result! of supplying supplementary lighting to greenhduse plants. The plant 
at the left received only daylight; the others daylight-plus, as indicated by labels 



High-wattage lamps permanently 
located near roof of the greenhouse 


eeive nearly so high intensities during 
daylight as they do in a greenhouse, 
the supplemental lighting should be of 
intensities somewhere between 100 and 
300 foot-can dies. 

Not all plants respond equally well 
to the same intensities or the same hours 
of artificial light. An uverage of results 
obtained with some 25 varieties of flow¬ 
ers commonly grown for the market 
showed that supplemental lighting of 
about 10 foot-candles for four to six 
hours a day resulted in bringing the 
flowers into bloom 30 days earlier than 
those having no supplemental light. 
There were on an average 12 more 
blossoms per plant, and the flowers were 
larger and the stems longer. This sup¬ 
plemental light cost approximately one 
half cent per flower, which was less 
than the increased price obtained for 
these blossoms due to getting them on 
an early market. The supplemental 
lighting used was that from ordinary 
incandescent lamps of the type used for 
lighting offices and homes. 

M ANY experiments have been made 
on the effect of colored lights on 
plants. Red light tends to make the 
plants tall and spindly; blue light tends 
to make them short and stocky. Ultra¬ 
violet, contrary to general belief, has 
been found to be not only unessential 
to plant growth, but actually detri¬ 
mental, and the shorter the wavelength 
of the ultraviolet the more it inhibits 
the growth of plants. Experiments have 
been made with neon lamps, mercury 
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A new type of greenhouse with the 
walls built of insulating material 


tubes, und sodium lamps. Of these the 
sodium seems to offer interesting possi¬ 
bilities because of its much higher effi¬ 
ciency. Until further researches and 
tests have been made with sodium 
lamps, the regular incandescent lamps 
are the most practical light sources to 
use. 

Artificial light in plant growth has 
found its widest application in commer¬ 
cial greenhouses. Until recently small 
lamps on drop cords were used over the 
greenhouse benches, these cords being 
so arranged that the lamps could be 
raised as the plants grew. The latest 


lamp generates approximately 20 
lumens of light for eacli w r att. In other 
words, a 1000-watt lamp is twice as effi¬ 
cient as a 40-watt lamp. It has been 
determined also that the higher the 
efficiency of the lamp the closer the 
color of the emitted light approaches 
daylight and the better its effect on plant 
growth. 

S OME experiments have been made 
in connection with flashing lamps. 
Apparently if the lamps are on for 
periods of five seconds or less and then 
off for a corresponding period the effect 
on the plants is quite comparable to that 
of continuous light. The flashing outs 
the total current consumption and lamp 
renewals nearly in half, offering an in¬ 
teresting possibility for economy in the 
use of lights in greenhouses. No matter 
what type of lamps are used they should 
he equipped with efficient reflectors to 
collect as much of the light as possible 
and concentrate it onto the plants. 

An example of interest to demonstrate 
the value of supplemental lighting is 
that of the Santa Clara Ranch in Cali¬ 
fornia where botanists are developing 
new varieties of plants. Before supple¬ 
mental lighting was used, this process 
took from three and a half to five years, 
as the plants had to he grown from seed, 
cross pollinated, and unother crop— 
sometimes several crops -raised. Since 
artificial light and soil heating cable 
were installed to speed up the growth of 
the plants, this time has been cut ap¬ 
proximately in half. 

In Sioux City, Iowa, artificial light 


has been used in growing seed corn. By 
the use of 100-watt lamps over the 
plants, corn which was sowed on the 
10th of January matured on the 1st of 
May. 

Another interesting development is 
being carried on at the University of 
California where plants are being 
grown without soil. The bulbs or tubers 
are placed in a layer of straw held on 
w T ire netting at the surface of a tank of 
water which contains chemical nutrients, 
the roots going down into the water. By 
this means a much heavier crop of po¬ 
tatoes has been raised than has been 
possible when the potatoes are grown 
by the usual method in soil. 

Several of the universities have been 
studying the possibility of growing 
plants in sand, furnishing the nourish¬ 
ment by means of liquid nutrients. 

Perhaps the most interesting develop¬ 
ment in connection with greenhouses 
was an experiment conducted at the 


greenhouse practice is to use 
higher wattage lamps per¬ 
manently located near the 
roof of the greenhouse. While 
this practice wastes some 
light in the aisles between 
tlie benches, nevertheless the 
increased efficiency w i t h 
which light is generated by 
the higher wattage lamps 
more than offsets the loss in 
the aisles. For example, a 40- 
watt lamp generates approxi¬ 
mately 10 lumens of light foi 
each watt of current con¬ 
sumed, whereas a 1000-walt 



Boyce Thompson Institute for 
Plant Research last year. 
There a greenhouse was con¬ 
structed in which the walls, 
floor and half of the roof 
were made of heat insulating 
material. There was a single 
row of glass sash in one side 
of the roof. This sash was set 
at such an angle as to admit 
the maximum amount of sun¬ 
light. The interior of the 
house was painted white to 
reflect such light as fell onto 
the walls back onto the 
plants. The only heat used in 



Left, above, and 
upper right: Com¬ 
parisons of plants 
grown in an ordin¬ 
ary greenhouse (at 
left in each photo¬ 
graph) with those 
grown in the heat- 
insulated green¬ 
house illustrated at 
the top of the page 


this house wa£ that generated by the 
500-watt Mazda lamps which were used 
for supplemental lighting on the plants. 
These lamps were thermostatically con¬ 
trolled to maintain a temperature of 
about 68 degrees, Fahrenheit. It was 
found that even during the coldest win¬ 
ter weather there was sufficient radiant 
energy in the sunlight coming through 
the single row of sash to maintain tne 
temperature when the sun was shining. 
In fact, it was found necessary to open 
the sash and ventilate on many of the 
cold winter days. On cloudy days the 
lamps burned occasionally and during 
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tilt* night they were off and on for pe¬ 
riods totalling approximately six hours 
per night. 

The results obtained in this green¬ 
house were remarkable. Larger and bet¬ 
ter plants were grown than was possible 
in the conventional type of all-glass 
greenhouse. The plants in the heat-in¬ 
sulated house came into bloom in some 
cases eight weeks ahead of the controls 
in an ordinary type of greenhouse. It is 
believed that these experiments may 
revolutionize greenhouse construction 
and operation. It may be entirely practi¬ 
cal to build greenhouses several stories 
high. Such houses would be more eco¬ 
nomical to construct, easier to operate, 
and would result in large savings where 
land values are high. Furthermore, this 
makes possible the construction of small 
private greenhouses fabricated at the 
factory and erected quickly and easily 
by the purchaser at a relatively low 
cost, since there is no heating equipment 
to purchase and maintain. The heat- 
insulated greenhouse enables the main¬ 
tenance of higher humidity with less 
watering of the plants. In fact, with 
thermostatic control of the ventilation, 
a house of this sort would lie almost en¬ 
tirely automatic in its operation, thus 
requiring a minimum amount of time 
and labor for its maintenance. There arc 
already two concerns prepared to fur¬ 
nish greenhouses of this type. 

A RTIFICIAL light has been success- 
• fully applied to hotbeds. Lamps 
have been used to heat the bed as well 
as to light it, and they also have been 
used in combination with soil-heating 
cable. (See also page 243, May 1935 
Scientific American.— Ed. ) Probably 
the best effect is obtained where soil 
heating cable is used to germinate the 
seeds and allow the plants to secure 
good root growth. After the seedlings 
are up, the lights are turned on to stimu¬ 
late their growth. In one hotbed of this 
type 16 30-watt lamps were used in a 
six by six-foot hotbed. These lamps 
were equipped with aluminum reflectors 
made by bending up pieces of polished 
aluminum into troughs eight inches long 
by two inches wide by twp inches deep. 


The advantage of this type of reflector 
over the conventional round commercial 
type reflector is that it does not cut off 
so much sunlight during the day. The 
lamps and reflectors are mounted on a 
simple wooden strip resting on cleats. 
Each strip is attuched to an outlet box 
by a separable plug so that it may be 
easily removed when it is desired to 
work in the bed. The lamps are con¬ 
trolled by an automatic thermostat to 
maintain the desired temperature in the 



A bore and right: Two types of com¬ 
bination lamps and flower stands 


hotbed. The advantage of a bed of this 
type over tin* old fashioned manure 
heated bed is shown in one of the pho¬ 
tographs in which the seedlings in the 
left hand row were planted at the same 
time that similar seedlings were planted 
in the manure type bed. The picture 
shows clearly the increased growth of 
the seedlings in the bed equipped with 
lamps. 

This same type of lighting equipment 
is particularly well suited for use in 
cold frames to protect the plants on oc¬ 
casional nights when the temperature 
goes below freezing. For this purpose 
two strips of two lamps each would be 
adequate for a six by six-foot bed. 

There are few people who have the 
opportunity to use greenhouses, whereas 


almost every home has plants of one 
type or another. In the past it has been 
necessary to keep plants in the home 
close to the windows in order that they 
may have sufficient light to grow. The 
success of supplemental lighting in 
greenhouses led to the development of 
plant light fixtures for use in the 
home. These consist essentially of 
more or less conventional types of floor 
and table lamps, except that higher 
wattage bulbs are used and holders for 
flower pots have been attached to the 
fixtures. The latest plant light fixture 
consists of a semi-indirect floorstand 
type of lamp using the three-light lamp 
in which either 100, 200, or 300 watts 
may be obtained in the same bulb which 
contains a 100- and a 200-watt filament, 
either of which may be used separately 
or both together. This fixture is so de¬ 
signed as to put an intensity of about 
300 footcandles on the plants, while the 
light outside of the area occupied by 
the plants meets the Illuminating Engi¬ 
neering Society’s specifications for good 
reading intensities, absence of glare, and 
low intrinsic brilliancy from any part 
of the fixture in the direct line of vision. 
l ! nits of this type are not only excel¬ 
lent reading lamps, hut they also direct 
a sufficient amount of illumination up 
to the ceiling to provide excellent gen¬ 
eral lighting throughout an average 
room. The illustration directly below 
shows one of these combination flower 
stands and lamps in use. 

P LANT light fixtures make it possible 
to grow plants in the home in loca¬ 
tions far removed from the windows. It 
is necessary to burn the lamps in such 
fixtures only during the hours they 
would ordinarily be needed for general 
lighting purposes, namely from dusk 
until bedtime. For example, a plant 
light fixture may he located 15 feet from 
the nearest window and direct sunlight 
may never fall on the plant. 








Thirty Thousand of Them Are Observable... Mass 
Produetion in Asteroid Discovery . . . Names For 
all of These Objects Are Becoming Hard to Find 
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O NE of the difficulties of present- 
day scholarly work—whether in 
science or in other fields—is to 
find out what other people have done 
already. No one desires to spend his time 
in working out what has already been 
proved, or in laboriously foileding data 
which have already been 
published and thus put at 
the disposal of all investi¬ 
gators. But the earlier work- 
ei may have published his 
results—or a more or less 
adequate summary of them 
—in one of a dozen lan¬ 
guages, and in any of hun¬ 
dreds of periodicals—or 
perhaps in a separate book, 
or a pamphlet of which few 
copies were circulated. 

It is a real service to sci¬ 
ence to collect the scattered 
data and prepare u sum¬ 
mary from which the would- 
be student may find what 
has been done and when* 
to find the full account of it. 

An excellent example of 
this has just appeared from 
the University of California 
a volume of ’ Research 
Surveys of the Minor Plan¬ 
ets,” prepared by Professor 
Leuschner and his associ¬ 
ates. Its preparation was no 
small task. All astronomers, 
and the majority of well- 
informed people, generally 
know that there are thou¬ 
sands of little planets in our 
system; but few, even 
among pVofessionals, would 
have realized that a mere condensed 
summary of the work that has been 
done upon them would fill an octavo 
volume of more than 500 pages. 

Even so, this list is confined to the 
1091 planets discovered up to February, 
1928. A manuscript continuation in¬ 
cludes the rest of the 1301 asteroids for 
which reliable orbits had been com¬ 


puted by the end of the year 1934. 

A complete discussion of the minor 
planets of our system when and if the 
advance of observatior and calculation 
might make its preparation possible— 
would fill not a volume, but a lmokcase, 
for the rate of discovery is still rapid. 


Baade, from the number of faint and 
previously unknown planets found on 
Mt. Wilson plates, estimates that the 
whole number observable with greut 
telescopes is of the order of 30,000. 

The total amount of labor which has 
already been expended upon the known 
asteroids is staggering to contemplate. 
Probably the heaviest part of this is con¬ 


cealed behind the single statement that 
322 planets had been discovered by 
visual observation before 1893. 

The first discovery of all—that of 
Ceres by Piazzi on the first night of the 
19th Century, was one of those happy 
accidents to which the world owes so 
much. Piazzi, in preparing an extensive 
c atalogue of telescopic stars, was search¬ 
ing for a star listed in an earlier publica¬ 
tion as “Maver 87"—that is, No. 87 in 
Mayer's Catalogue. There was no star 
in this catalogue in the position given; 
and while searching the sky to find out 
what was wrong, Piazzi found a moving, 
star-like object which, upon further ob¬ 
servation, turned out to he a new planet 
in the gap between Mars and Jupiter. 
The original puzzle* was later solved by 
finding that the star was No. 87 in Lu- 
caille's Catalogue - not Mayer's- so that 
a slip of the compiler’s pen led to the 
first discovery of a minor planet! 

Inspired hv this discovery, astrono¬ 
mers for a decade searched 
the* heavens near the* eclip¬ 
tic, making charts of the* 
telescopic sturs, with enor¬ 
mous pains, and comparing 
them again and again with 
the sky. to see if anything 
new appeared. Three more 
planets were found in this 
way, by 1807, and nothing 
more for nearly 40 years. 
Finally, in 1845, an amateur 
astronomer, llencke, who 
had worke*d for 15 years, 
charting fainter stars than 
his predecessors, found a 
fifth planet, and another in 
1847. Since that time, every 
year has brought its new 
discoveries. Considering the 
very laborious method which 
was alone available, the dis¬ 
covery of 317 planets in less 
than half a century shows 
how keen were the star¬ 
gazers of a time when the 
astronomers’ attention was 
less diverted than it is now 
Tnto the fascinating realms 
of physics. 

ASS-PRODUCTION in 
asteroid discovery 
came in shortly after 1890, 
when Max Wolf of Heidel¬ 
berg applied photography. A camera, 
with a wide angle lens of several inches 
aperture, is mounted so that any desired 
star-field may be followed for an expo¬ 
sure of some hours. With careful guiding, 
the stars appear as small black dots on 
the negative. Any asteroids in the field, 
having moved during the exposure, ap¬ 
pear as trails—recognizable at once. 



The new reflector for the McDonald Observatory in Texas, 
just completed by Warner and Swasey, as mentioned on page 
115. The mirror, according to the makers, is either 80 or 
82 inches in diameter (both dimensions are given), and the 
blank is Pyrex brand glass, ribbed in the manner of the big 
200-inch disk. This reduces its weight to only 5600 pounds, 
while the moving parts of the telescope weigh 45 tons. The 
mounting is unusual, the counterweight being offset and 
placed near the northern pier, in order, it is said, to avoid 
interference with the hydraulic hoists which operate the two 
platforms for the Cassegrainian arrangement. Note the rug¬ 
gedness of this huge mounting, comparing its parts with 
the man standing in front of the northern pier. The declina¬ 
tion bearing is especially large. The focal length is 312 inches, 
and the makers of the mounting figured the mirror. The de¬ 
sign is said to be that of E. P. Burrell of Warner and Swasey 
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A still more effective method was in¬ 
troduced later by J. H. Metcalf—an 
American clergyman, who designed and 
constructed large lenses of the highest 
quality as a recreation. By moving the 
plate slowly during the exposure, in the 
direction and at the rate at which an 
asteroid might be expected to move, the 
star images are drawn out into trails, 
while those of the planets are reduced 
almost to dots (not quite, because the 
individual planet will not move at the 
average rate). This concentrates the 
light of the asteroids, which we want, 
and weakens that of the stars, which we 
needn’t bother about, and so permits the 
discovery of muc h fainter objects. 

W ITH these powerful methods, the 
rate of discovery increased so fast 
that it was no longer possible to keep 
track of all that were found. Before a 
fuirly reliable orbit can be calculated 
for a planet, three good observations of 
its position in the heavens, at intervals 
of a fortnight or so, must be available. 
There are two serious obstacles to secur¬ 
ing such observations the weather and 
the moon. A series of successive cloudy 
nights may interfere with observations 



The immense dome of the Mc¬ 
Donald Observatory, which has 
been built on top of Mt. Locke, in 
the Davis Mountains, 42 miles from 
Marfa, Texas, at an elevation of 
7000 feet. The observatory was 
built by the University of Texas, 
and personnel for its operation will 
be furnished by Yerkes Observatory 
under the directorship of Dr. Otto 
Struve. The big dome is 62 feet in 
diameter and the cylindrical part 
on which it is placed is 71 feet in 
height. It has two separate stories 
beneath the rising floor of the 
dome, in which are the offices, li¬ 
brary, living and sleeping quarters 
of the staff, also developing rooms. 
Every moving part of the dome and 
telescope may be operated from one 
small flexible cable in the hands of 
the observer, merely by pushing 
different buttons otr a small panel 


of u newly discovered planet until it has 
moved so far that the rough prediction 
which is possible from the direction and 
length of the original trail no longer 
suffices to find it; and too often, when 
the weather clears, the moon is bright 
and its light fogs the plate if long ex¬ 
posures are attempted. Even when the 
asteroids are tin* primary objects of ob¬ 
servation, something like half of them 
are liable to he lost again before enough 
observations for a good orbit have been 
secured. Moreover, numerous trails of 
asteroids (for the most part previously 
unknown) are found on plates taken for 
other purposes, such as the search at 
the Lowell Observatory which resulted 
in the discovery of Pluto. These trails 
are marked on tin* plates for future* 
measurement, but as they are wholly 
incidental to the main program, it may 
be years before the measures are com¬ 
pleted and the results published. 

Astronomical literature, therefore, 
contains a steadily increasing storehouse 
of observations of minor planets for 
which orbits cannot vet be computed, 
but which may he utilized in future. 
They are, indeed, continually pro\ing of 
value. When a minor planet has been 
well enough observed to get a trust¬ 
worthy orbit, the practiced computer 
(like those of the Recheninstitut at 
Berlin ) may calculate its position in the 
sky previous to the discovery, choosing, 
of course, dates when it was nearly in 
opposition to the sun. since this region 
of ihe sk\ is pjeferred by the asteroid- 
hunters. It is fail I\ common to find that 
some one of the hundreds of insuffi¬ 
ciently observed planets was so close 
to tin* calculated position as to make 
identity probable. More detailed calcu¬ 
lation will then settle this question. 

The new survey lists lf> eases in which 
a planet turned out to have been discov¬ 
ered and lost again in two different years 
before its orbit was at lust determined, 
und two cases in which this happened 
three times! Singh* instances are very 
numerous. 

W hen at lust a good enough orbit has 
been determined to convince tin* experts 
of the Recheninstitut (which arts as a 
sort of international clearing-house) 
that its position may be predicted for 
some years to come, it receives a per¬ 
manent number, a place in the list, and 
its discoverer may give it a name. 

For the first hundred planets or so, 
these names were taken from classical 
mythology or geography, but, with the 
present horde of aspirants, the legends 
of antiquity are pretty well exhausted, 
and a fairly wide tolerance rules, except 
for the convention that the names must 
be feminine—with the exception pf cer¬ 
tain interesting bodies which lie at the 
very inner edge of the great swarm, such 
as Eros, or at its outer fringe like the 
‘’Trojan group/’ which have substan¬ 
tially the same period as Jupiter, and 



A Hale spectroheliograph and sol¬ 
ar spectroscope, made by Samuel S. 
Waters of the Amateur Telescope 
Makers of Indianapolis, Indiana 


have been called after Homeric heroes. 

Even tlie femininity of the names per¬ 
sists only as a matter of form—at least, 
such names as Chicago, Ohio, and 
Berkeley have been accepted for Amer¬ 
ican discoveries. 

A tendency to give honorary names 
recalling past worthies has recently been 
manifest: For example, asteroid num¬ 
ber 1000 is named Piazzia, in honor of 
the discovery of the first; and 1001 
Gaussia, in memory of the great mathe¬ 
matician who, faced with the unprece¬ 
dented problem of calculating the orbit 
of a planet from observations covering 
only a few months, solved if so success¬ 
fully that the planet (Ceres) was ob¬ 
served near the calculated position the 
following year—while the same method 
of calculation, with minor changes, is 
still in use. Not all the individuals thus 
honored an* of a past centurv, nor of 
the Old World. Pickeringia and Frostia, 
for example, recall memories of friend¬ 
ship, as well as of scientific, eminence, 
to many of the guild of American 
astronomers, while the originals of 
Rockefelliu (tioj) and Hooveria (932) 
are not far to seek. 

A NEW' departure, promising an ex¬ 
tensive addition to tin* list of avail¬ 
able names, has recently appeared. 
Planets bear the accepted official names 
of Petunia, Primula, Azalea, Magnolia, 
Aquilegia, Lobelia, Campanula, and 
others of the same sort. All the mem¬ 
bers of the celestial garden have been 
discovered by Reinmuth of Heidel¬ 
berg—whose hobby may perhaps be 
suspected. 

When a planet has thus been provid¬ 
ed with an orbit (that is, with one whose 
size, shape, and position we know), a 
number, and a name, one might suppose 
that the astronomers’ work was well to¬ 
ward completion. In fact, all the hard¬ 
est part is still to do: but the rest of 
the tale must wait till next month.— 
Princeton University Observatory , Jan¬ 
uary 5, 1936. 




Civilian Activities Demand Certain Essential Im¬ 
ports . . . War or Sanctions Would Stop Them . . . 
What They Arc . . . Scientific Substitutes 

Bv PHILIP H. SMITH 

S UPPOSE tin* United States were rut gic importance is concerned much more 
off from the rest of tin* world by with the question of ivhat is lacking than 

rigid sanctions imposed on a group with mere number. The “what" in this 

of warring nations, by an isolationist ('use includes eight metals, two minerals, 

neutrality act, or by a war of our own. two food products, and a miscellany of 

Imagine the worst possible situation, 14 vegetable and fibrous materials. Their 

with Canada and the countries south of importance ranges all the way from the 

us included among those to whom we vitally-needed manganese, with which 
could not have access. How long could most experts would top the list, to eof- 
we carry on civilian life? How long, if fee, which could be replaced quite sim- 
conducting a war, could we carry it on? ply with cereals. 


STRATEGIC RAW MATERIALS 

Antimony 

Nitrates 

Camphor 

Nux Vomica 

Chromium 

Opium 

Cocoanut Shells 

Platinum 

Coffee 

Quinine 

Hides 

Rubber 

Iodine 

Shellac 

Jute 

Silk 

Manganese 

Sisal 

Manila Fiber 

Sugar 

Mercury 

Tin 

Mica 

Tungsten 

Nickel 

Wool 


certain types of alloy steel manufacture 
and the production of pig iron, could 
not be made to serve all our needs and 
no substitute has been discovered. 


This supposition, improbable but not 
impossible, raises the question: “What 
materials would be war essentials for 
us?'’ We have been hearing a great 
deal of discussion as to what materials 
are and are not essentials to other na¬ 
tions, and the issue is not without its 
boomerang. It is obvious that u line 
drawn between materials used for war 
and civilian purposes is wholly im¬ 
aginary. The l>one and sinews of a mili¬ 
tary machine are the bone and sinews of 
a modern civilization. An act of war 
merely deflects the course a few degrees 
off center. At the risk of uttering a 
generality that glitters, it can be said 
that a war material, by and large, is a 
material essential to national life and 


Manganese we must have for civilian 
as well as military use. Ferro grade man¬ 
ganese ore- -ore having 50 percent or 
more manganese content—is the source 
of ferro-manganese which is essential to 
the manufacture of steel. It serves as a 
scavenging agent because of its affinity 
for oxygen and sulfur, and it imparts 
toughness and hardness to the finished 
product. 

Domestic deposits of this ore are far 
from adequate, even for a depression¬ 
time use; commercial tonnage comes 
principally from Russia and, to a lesser 
extent, from Brazil, British India, Gold 
Coast, and Cuba. Our low grade ores, 
the ferruginous and manganiferous ores, 
while bountiful enough to provide for 


C HROMITE ore is a close second to 
manganese in military and civilian 
importance, since chromium has come 
to play a large role in metallurgy. It is 
an almost indispensable alloying element 
in high grade steels; it lias wide use in 
electroplating: ami it is used for refrae- 
tories. for pigments and for tanning cer¬ 
tain types of leather. The United States 
once led the world in chromium produc¬ 
tion, but for the last 50 years imports 
have predominated and principal sources 
are now Rhodesia, Cuba, New Caledo¬ 
nia, Greece, and the practically unex¬ 
ploited Philippine ores. 

The chromium situation can hardly be 
called as critical as that of manganese. 


often one which a nation does 
not possess as a domestic re¬ 
source. The United States has 
its vulnerable spots lack of 
domestic supplies of essential 
materials—and we need to 
know what they are und what 
can be done about the whole 
situation. 

Military men ponder over 
this problem. It is part of their 
job. as strategists. Based upon 
the above supposition, which 
rules out all “ifs" und “huts," 
our War' Department stales 
that we have just 26 tender 
spots—26 raw materials for 
which we depend upon outside 
sources either because we can¬ 
not produce them ourselves or, 
at best, cannot produce them 
in sufficient volume. The num¬ 
ber is by no means large and 
it tends to diminish, but strate- 



The sugar industry would b« seriously ham pitted by any 
interference with import*, and tha nation would suffer 


We possess small deposits of 
high grade ore and considera¬ 
ble holdings of low grade. And, 
thanks to comparatively recent 
research, substitution has al¬ 
ready gone forward. In certain 
high grade steels, molybdenum 
is being used instead of chro¬ 
mium, either straight or in con¬ 
junction with nickel; and since 
supplies of molybdenum are 
probably inexhaustible we can 
expect further substitution 
along this line. 

Under conditions of extreme 
emergency, present consump¬ 
tion of chromium could be cur¬ 
tailed as much as 30 percent, 
according to some authorities. 
The motoring public could 
forego chromium plating on its 
motor cars; magnesite could be 
used for refractories, though 
not as efficiently; the employ- 
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Sources of supply of raw materials essential to the United States 


men! of chromium for dyes und tanning 
could he dispensed with altogether. The 
needed balance could be very largely 
met by development of domestic produc¬ 
tion from both high und low grade ores, 
at a price. 

Much has been written about tin* in¬ 
dispensable nature of tin, which is now 
classed as a strategic war material, but 
recent developments hint that the time 
may come when even this unique metal 
can be dropped from the list. The princi¬ 
pal uses of tin are for the plating of 
metal containers; as a constituent of 
bearing metal, solder, and bronze; for 
tin plate, tin foil, collapsible tubes, and 
tin foil condensers. We have no domestic 
tin and must get it from the Malay 
States, Bolivia, Dutch Fast Indies, Siam, 
or China. 

Today there are few, if any. uses for 
tin which cannot be handled by 
substitutes, and perhaps the 
artificial control of tin output 
with its resultant high price has 
been responsible for the search 
for substitutes. While tinned I 
containers could be replaced I 
with glass for the preservation j 
of food, it would he at great in¬ 
convenience, and substitution j 
is likely to be of another type, j 
Two substitutes are on the way 
and give promise of success. 

Recently a method has been j 
perfected for plating steel or j 
iron with aluminum which 
would provide an aluminum 
ran. Synthetic resins of the 
vinyl type are now being used 
as a coating over tin for the 
lining of cans and it is possible, 
by using this lacquer directly 
over the can base, to do away Agr 

with tin altogether. That this nitr 


hu^ not \et been done on a commercial 
scule is due more to existing manufac¬ 
turing set-ups and technical problems 
than to ultimate feasibility. 

Aluminum can replace tin plate ami 
is already being widely used for foils and 
collapsible tubes, and could be used for 
condensers. Your tooth-paste tube and 
the foil around the bar of chocolate you 
purchase arc* most likely made of alumi¬ 
num, even now. During the past two 
years, research on bearing metals has 
brought into use cadmium-silver-coppei 
bearings, while for solder we have lead- 
cadmium-zinc, and silicon in place of tin 
for bronze. It would he unwise, however, 
to hank too heavily on cadmium as a 
substitute for tin, because demand has 
already outstripped supply. Domestic 
cadmium is a by-product in the recovery 
of zinc from zinc ores and is available 


Agriculture still depends to some extent on imported 
nitrates* Agricultural machinery needs imported metals 


as yet only in relatively small amounts. 

In the last analysis, tin is a conveni¬ 
ence rather than a vitul necessity and 
the recovery of this metal by the de- 
tinning of scrap could go far to supply 
needs for which there are no completely 
satisfactory substitutes. 

T UNGSTEN, another of the strategic 
metals, has been of greater impor¬ 
tance in the past than it is today, thanks 
to research leading to substitutes. Do¬ 
mestic. reserves of tungsten are wholly 
inadequate for our needs, hence reliance 
upon these substitute's has become im¬ 
perative. The two uses for which no re¬ 
placement is at present possible are as 
electric contacts and as a component 
of tungsten carbide, that phenomenally 
hard substance used for dies and cutting 
tools. Molybdenum is now partially re¬ 
placing tungsten in high speed 
tool steels: in the formula 18 
tungsten, 4 chromium, 1 vana¬ 
dium, the addition of 8 percent 
molybdenum reduces the tung¬ 
sten to 2 percent. It is also re¬ 
placing tungsten in high creep 
strength steels. Tungsten in 
arfnor-piercing bullet cores can 
be replaced with carbon steel, 
while its place in civilian life 
as filaments in electric lights 
can be taken over by carbon 
filaments, though there are 
many installations where vapor 
lamps would serve infinitely 
better. 

Indicative of the improved 
strategic position is the fact 
that tungsten consumption has 
not risen proportionately with 
industrial expansion. This is 
orttd attributable to more economi- 
aet&li cal use and to efficiency in sec- 
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ondary recovery of the valuable metal. 

Nickel occupies a unique position 
among the metals. It is the most widely 
used of alloying metals and is almost 
indispensable in war materials manufac¬ 
ture, but available stocks and the op¬ 
portunities for curtailing use, coupled 
with the fact that the source (if nickel 
is almost wholly concentrated just over 
the border in Canada, minimizes concern 
over supply. Nickel is still an important 
element in the niokel-chromium-molyb 
denum steels, but in certain steels molyb¬ 
denum can completely replace nickel. 
There is no substitute for nickel as the 
dominant (dement in Monel metal, but 
the use of Monel metal itself could be 
curtailed. 

E lectroplating could be vim.- 

allv eliminated as a consumer of 
nickel, if necessary. If corrosion resist¬ 
ance is sought, cadmium can be used, 
but since supplies of this substitute are 
not large, it is likely that there would 
be a return to tin* use of zinc. Even now 
the scant supply of cadmium is forcing 
a move in that direction. One source ot 
nickel to Ik* counted upon is our coin¬ 
age. Although our nickel piece contains 
only 25 percent pure nickel, its recall 
would yield more than 1500 tons of the 
metal. Wert* we, in times of peace, to 
follow the practice of some European 
nations and issue coinage of pure nickel, 
reserves might he increased by mam 
thousand tons. 

Of the three remaining metals, anti¬ 
mony, mercury, and platinum, antimony 
may be said to figure most critically. The 


a peculiarity which is regarded as un¬ 
fortunate in peace time- by those who like 
to see consumption mount. It is that a 
major proportion pf antimony which 
goes into commercial channels is re¬ 
covered. 

The principal uses for antimony are 
tin* strictly military ones 
of hardening the lead in 
shrapnel bullets, of mak¬ 
ing a dense smoke in ex¬ 
plosives and in making 
tin* priming mixture;* for 
cartridges. In the first 
mentioned use, there can 
be substituted Frary 
metal—a composition of 
lead, calcium, and bari¬ 
um. The recoverable uses 
are the civilian ones 
where antimony is used 
in type metal and bear¬ 
ing metals and to harden 
tin* lead in battery 
plates. Military authori¬ 
ties now claim that all Transport, 

emergencies can lx* met quantities 

by curtailing consump¬ 
tion in non-essential fields, by using sub¬ 
stitutes. and by speeding up secondary 
recovery. 

Some mercury is produced in the 
llnited States, though supplies art* ob¬ 
tained chiefly from Spain and Italy. If 
we were to have such high prices as 
would stimulate “uneconomic” produc¬ 
tion, and if we employed all possible 
substitution, there is every possibility 
that we would survive the scarcity of 
this metal. Mercury is used in the ful- 




Transportation needs 
quantities of rubber 


num. Considering the vast amount of 
platinum jewelry adorning civilians of 
the nation, all vital needs could be met 
by a call to patriotism. 

Military conflict would make scrap 
metal a more widely appreciated natural 
resource. We have all read reports of 
heavy purchasing of 
scrap by foreign powers, 
of the melting down of 
metal ships, and of the 
struggle to collect old 
machinery. Howe ver, our 
interest here is in scrap 
as a means to conserve 
and bring into use again 
strategic metal alloys, 
rather than a-' a source 
of iron and steel, though 
that, too, is impoi taut be¬ 
cause it conserves power. 
Manganese* cannot be re¬ 
covered nor our require¬ 
ments reduced by remelt¬ 
ing scrap metal, but 
on needs nickel can be salvaged 

f rubber and so can a certain 

amount of tin* chromium 
content of some alloys. Tin, tungsten, 
nickel, and antimony already figure im¬ 
portantly in secondary recovery. Pre¬ 
sumably an already well-organized scrap 
metal industry could co-operate to sup¬ 
ply even more highly selected alloyed 
scrap for military needs if there were 
occasion for it. But tin* steel industry 
would have to make further progress in 
the use of scrap before this source would 
suffice. 

What other materials are vital to our 


situation is, however, greatly relieved by ruinates of explosives, but non-mercurial war needs? Tin* two minerals are mica 


ides play a very important role in normal American life, and 
eat quantities of them are imported. See map on preceding page 



substitute's are avail- and nitrates. Of small flake mica we 

able. It is also widely have plenty, and our concern is with the 

used in drugs, and, sheet form. Given time to develop do- 

while substitutes are mestic resources and, meanwhile, sub- 

few, a sharp curtail- stituting porcelain and glass wherever 

ment could be with- possible, all needs for mica as an in- 

stood. sulating material could be met. 

Platinum, which is 

obtained principally HPHERE is no question about the es- 

from Russia, is listed A sential character of nitrates from 
as a strategic material which nitric acid, explosives, and fer- 

although there are tilizer are made, '['here are no substi- 

broad possibilities of tutes, but there is every indication that 

substitution. For ex- we now have the power and equipment 

ample: platinized si- to produce all the nitrates necessary. If 

lica-gel will cut the we lacked t^e facilities for production, 

use of platinum as a this particular item would have to be 

catalyzer in the manu- put at the head of the list, hut the pro- 

facture of sulfuric duction impetus given by the World War 

acid; tungsten, palla- has carried us beyond any critical pe- 

dium, and silver are riod. 

being used for electri- The miscellany which comprises the 
cal contacts; stainless remainder of the War Department’s 

steel, chromium, classification of raw materials can be 

quartz, and many dismissed briefly, with few exceptions, 

other things will serve We should have silk for parachutes; hut 

for practicully all powder hags, cable coverings, and cloth- 

laboratory ware; that ing could be taken care of with cotton 

leaves precision in- or rayon. Manila fiber could be replaced 

struments as the only by hemp and cotton for cordage, and by 

item requiring plati- wire and cotton for rope. Jute, which 


goes into burlap and floor covering 
bases, would yield to cotton; while 
hemp, cotton, flux, and paper could re- 
pluce sisal in cordage. Wool and hides 
we produce in huge volume, but civilians 
might have to scrimp in time of war. For 
both these products there is a vast array 
of substitutes, cotton and artificial leath¬ 
er being the most obvious. 

The situation with rubber is quite 
another matter. The British Empire 
controls 87 percent of the world’s supply 
and we normally consume about 80 per¬ 
cent. Here is a raw material of vital im¬ 
portance both to armies and civilians, 
for both art 1 now motorized to a degree 
where sharp curtailment in supplies 
would ('arise a serious dislocation of all 
activities. The bulk of rubber imports 
comes from the Malay States, Dutch 
East Indies, and (lev Ion, the countries of 
the western hemisphere accounting for 
less than 2 percent. This permits easy 
stoppage of imports. 

H OWEVEI\, tile worst has been said. 

The possibilities are that rubber 
will become lesv of a problem as time 
goes on. (Ihemists have been extrerneU 
successful in developing synthetic rub¬ 
bers so that, in time, military needs 
might be met with substitutes. Duprene. 
Thiokol, and koroseal are laboratory 
products gradually entering into com¬ 
merce. High production cost, which 
stands in the wav of their exploitation, 
is a problem which is slowl\ being 
solved, and cost jv not the primary factor 



Wool ifl an essential commodity of 
which this country has but little 


in wartime. Hope is expressed that rub¬ 
ber can be obtained from domestic 
products, Edison’s goldenrod-rubber ex¬ 
periments showing the way. 

Two more possibilities contribute to- 
wurd making the rubber war-time pic¬ 
ture more optimistic. Reclamation of 
scrap rubber now accounts for about 
one third of the total rubber consumed 
annually in this country, and this could 
be stepped up considerably in an emer¬ 



Platinum, which must be imported, finds use not only in the laboratory but in industry 


gency. Retreading of old tin's affords 
tin * second important opportunity. 

Research has also brought relief foi 
three othei products listed as strategic. 
Iodine, used for drugs, dyes, and pho¬ 
tography, conn's muinlv from Chile, hut 
recovery from oil well brines is being 
curried out successfully in California 
and all needs can thus be met. Camphor 
is being made synthetically from turpen¬ 
tine; and shellac, which normally goes 
into paints, varnishes, plastics, and 
hinders, ran he replaced by nitrocellu¬ 
lose lacquers and synthetic resins. 

The two strategic foods can he man¬ 
aged with a fuir degree ot ease. Sugar 
supplies can he augmented by corn, 
grape, and maple sugars and by sac¬ 
charine; coffee can he replaced by 
cereals as it was in Cermany dining tin 1 
World War. This leaves four raw mate¬ 
rials for which no substitutes arc avail¬ 
able. They are quinine, mix vomica, 
opium, and cocoanut shells, this last 
used in the manufacture of activated 
carbon for gas masks. 

We should recall her* that the fore 
going list of raw materials is compiled 
on an assumption of complete stoppage 
of trade. T his is, of course, hardly prob¬ 
able. If wr assume an alignment of 
nations, the picture immediately changes 
and changes with every grouping one 
can conceive. Should tiade routes to our 
southern neighluirs remain open, for ex¬ 
ample, the war situation would he im¬ 
mensely simplified, us can he seen by 
reference to the source map. 

Successful procurement of raw mate¬ 
rials depends upon many things. Imme¬ 
diate sequestration of existing stocks 
would he the first step, then regulation 
of use. Control which would cut off 
unnecessary consumption would solve 
any problem relating to wool, hides, 
opium, quinine, sugar, and coffee. Cer¬ 
tain of the materials notably man¬ 
ganese, chromium, nickel, tungsten, tin, 
and rubber—are held in storage in con¬ 
siderable volume against later commer¬ 
cial use. These stocks could be seques¬ 


tered Nickel and platinum stocks could 
be augmented by calling in currency and 
jew eh y, respectively. 

P ERSONS at all familiar with the 
raw mat (‘rials problem must be 
struck with the enormous advances 
made toward self-sufficiency since the 
Woild War. Artificial nitrates, synthetic 
camphor and rubber, iodine extraction, 
and synthetic resins are all post-war de- 
velopments. The outcome may shortly 
lie a smaller list of essentials. Chemistry 
has done much to free this country from 
dependency upon the rest of the world. 
The aims of chemistry may not he 
grounded in war conditions and many of 
its contributions arc quite accidental 
(commetciul supply and demand gov¬ 
erns research more than war threats) 
hut the fruit is rich enough to warrant 
a great deal of faith being placed in 
the laboratory. 

Another possible ronti ibution to the 
solution of the problem arises from the 
use of airplanes in mining operations. 
A difficulty in procuring several do- 
nlestio metals has been the remoteness 
of deposits and the lack of transporta¬ 
tion facilities. Now comes the airplane to 
offer a solution. There are today mines 
in Alaska which have boon opened, 
equipped, and had ores removed from 
them with no other facilities than air¬ 
craft. Does this not suggest practicabil¬ 
ity in (*vent of war 7 

Our own peculiar position is most 
strikingly brought out by thi** compila¬ 
tion of strategic products, flu* total 
absence from this list of such vitally 
important products as wheat, coal, oil, 
iron, copper, and cotton is particularly 
significant. It is the luck of such items 
which gives the war strategists of almost 
all other countries of the world an in¬ 
soluble problem with which to wrestle. 
That they are no concern of the United 
States simplymeans that Nature favored 
us when distributing the raw materials 
of the earth and perhaps she did so in 
the interests of peace rather than war. 
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WHY AREN’T MORE 


W>men Athletes? 


Exceptions . . . Muscular Development Interferes 
with Motherhood.. .Women Tend to Shun Competition 

By DONALD A. LAIRD, Ph.D., Soi.D. 

Psychological Laboratory. Hamilton, New York 


I F the average woman's credit were 
better, women would be better 
athletes than they are. And thereby 
hangs an interesting story, as we shall 
see as we read on. 

There have always been a few out¬ 
standing, and exceptional, women 
athletes—such as Helen Wills Moody. 
Eleanor Holm, Babe Didrikson; or 19- 
year-old Yirne Beatrice Mitchell who 
received 1000 dollars a month as pitcher 
for the Hou*e of David baseball team; 
or 25-year-old Georgia Englehardt who 
has scaled nearly 100 of the loftiest 
mountains; or Marjorie Foster who de 
feated 99 men, all soldiers, and won 
the King’s riHe match in England. 

Such energetic women are exceptions 
to the rule, for women have many char¬ 
acteristics which definitely place them 
at a disadvantage in such so-called 
manly pursuits. For one thing, men 
are more pugnacious and self-assertive 
than women. As a rule women do not 
like open competition. 

The average woman’s strength also 
keeps her from being much of an 
athlete. Of course women are not as 
large as men, being an average of some 
five inches shorter. But the differences 


in the relative strength of the two sexes 
are greater than any differences in mere 
size. The average woman’s body, for 
example, is slightly less than one third 
muscle, while the average man's is 
slightly more than one third muscle. 
Women’s muscles are proportionately 
longer and thinner, and their muscle 
fibers are less viscous. 

Fifty-four percent of a woman's 
weight is strength, while with man 87 
percent of his weight is strength. Thi 
ratio of weight to strength varies from 
one muscle to another. In strength 
of grip, or hand-squeeze, for ex 
ample, the average 
squeeze 81 pounds, while tin 
averuge woman squeezes only 48 
pounds. Scarcely one woman 
out of a thousand is as stron 
as the average man in this. 

In driving a golf hall, the 
average man can sen* 
from 120 to 144) yards. T1 
average woman drive* the 
same ball only 70 or 100 
yards. When it comes to 
the high vault, the 
record for men is 
twice that of women. 


In socking the baseball out into center 
field, too, the men can bat it about twice 
as far as women. All in all, men’s ath¬ 
letic records ure about half as good 
again as women’s. The women who 
swam the English Channel have shown 
undenied endurance, but they have not 
approached the uverage time of the 
many men who have swum the same 
channel. 

Differences in muscular strength are 
one obvious reason for the athletic dif¬ 
ferences between the sexes. Strength, 
however, is only one of a number of 
peculiarities. The joint surfaces of wo¬ 
men are smaller, just as their individual 



A helmet invented by Prof. Frances G. Benedict to be used for studying the 
chemistry of breathing. Oxygen "credit” is of very great importance to athletes 


muscles are relatively longer and thin¬ 
ner than men’s, and this contributes to 
their lack of athletic excellence. 

Although women’s muscles may be 
able to mov4 just as rapidly as a man’s, 
yet women do not use them as rapidly. 
Something happens in woman’s nervous 
system that slows down her reactions. 
Dr. L. M. Gibson has found that wo¬ 
men show a very marked delay in their 
decision time. That this slowness is not 
due to changing their minds, but pri¬ 
marily to delay in reacting, is shown by 
a study reported in 1933 by Dr. Edwin 
G. Flemming, the brilliant New York 
City psychologist, who concluded that 
“women do not change their minds to 
a greater extent than men; in fact, the 
situation is, if anything, just the re¬ 
verse.” 
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In line with this is the finding made 
by Prof. C. E. Tucker of the Massa¬ 
chusetts Institute of Technology that 
it takes the average man 70/100 of a 
second to apply the brakes of his auto¬ 
mobile after he sees the “stop” signal 
on the car ahead of him, but that it 
takes a woman 87/300 of a second to 
perform the same operation under the 
same conditions. Almost half of the wo¬ 
men, in fact, required a full second or 
more to get the brake pedal down. 

This delayed decision time, of course, 
is a disadvantage in co-operative games. 
The base-ball player must make a quick 
decision whether to throw the ball to 
first base or third base, whether to steal 
another base or stick close to the hag. 
In football the decisions are still more 
important. This, as much as any in¬ 
trinsic differences in strength or en¬ 
durance, is why the rules under which 
women play basket hall, for example. 


which contain the secret of wo¬ 
man’s relatively limited endur¬ 
ance. Broad shoulders indicate 
ample development of heart and 
lungs, which provide the “credit” 
needed for athletic work. 

Dr. A. V. Hill, the distinguished 
English physiologist, has pointed 
out how muscular work is done on 
credit, by running up a% oxygen 
debt. When a muscle contracts, 
chemical changes take place. The 
by-products of this change can be 
eliminated only by oxygen car¬ 
ried to the muscles by the blood. 
When a person engages in some 
strenuous activity, the by-prod¬ 
ucts accumulate much faster than 
the regular blood oxygen supply 
can convert them into less-poison¬ 
ous substances. The hard-working 
athlete actually poisons himself. 

The skilled man runner, for 
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are so different from the rules for the 
man’s game. 

Women’s bones help to make her 
superior in dancing, although they may 
make her deficient in other exercises. 
Not only are her joint surfaces smaller, 
and her elbows and knees knocked-in a 
bit, but the proportions of her bones are 
different. Her legs are short in com¬ 
parison with her trunk length. That 
handicaps her, of course, in jumping or 
running, since she cannot cover as much 
territory in a single stride as a smaller 
and weaker man can. 

Her relatively short legs, however, 
make it easy for her to bend at the 
waist and touch the floor with the tips 
of her fingers, without bending her 
knees. The average man’s long legs 
keep him so high up in the air that it 
takes long practice for him to do this 
thing which almost any woman can do 
the first time ehe tries. 

Men’s shoulders are distinctly broad¬ 
er, while it is women’s hips which are 
wider. And it is these bony differences 


■;**> ; Exception! to the 
general rule: Above: 
Mildred ("Babe”) 
Didrikson, all-around 
athlete. Left: Georgia 
Coleman, swimming 
champion. Opposite 
page: Helen Wills Moody, 
tennis ace who came back 


example, will accumulate an 
oxygen debt of tlm sort in the 
10 seconds of the 100 yard 
dadi which it requires two or 
three hours for the blood oxy¬ 
gen to pay off. That is why people 
breathe rapidly and their hearts 
thump faster after some exertion. 
The rapid breathing gets more oxy¬ 
gen into the lungs and the faster 
flowing blood carries more of it even 
minute to relieve the condition of the 
semi-poisoned muscles—poisoned with 
the products of their own exertion until 
with time these are removed. 

But the average woman has her great¬ 
er development in stomach and other 
organs of her abdomen. Her lungs are 
not sized as generously as man’s, and it 
is difficult for her lungs to take in 
enough oxygen to pay off the oxygen 
debt. Her blood itself would not absorb 
as much oxygen, even if her lungs took 
it in, for she has about one fourth fewer 
red cells, and those are the ones which 
carry oxygen to relieve the half-narco¬ 
tized muscles. 

Women athletes, soldiers, and bull¬ 
fighters need not only the lung develop¬ 
ment of the average man, but also the 
oxygen carrying power of man’s blood. 
Channel swimmers, such as Gertrude 
Ederle and the other half-dozen women 
who have negotiated the English Chan¬ 
nel, have most need for these two vital 
things, for the long continued exertion 
of swimming suoh a distance would 
otherwise run up such a terrific oxygen 


debt that it could hardly ever he paid 
off. 

Anthropmetrie measurements indi¬ 
cate that women have been gradually 
increasing in muscular strength in re¬ 
cent years. Dr. Knight Dunlap, psy¬ 
chologist at Johns Hopkins University, 
reports that “it is interesting to note 
that year by year, as girls and young 
women go in more and more for ath¬ 
letics, sports, and outdoor life, the 
lrack, field, and strength test records 
for women approach nearer and nearer 
to those for men. Laboratory records 
will probably show that the resistance 
to fatigue of these hardier women ap¬ 
proaches male standards.” 

It may he a good thing, however, that 
women are not as a general rule inter¬ 
ested in athletic things and the develop¬ 
ment of more powerful muscles, for it 
has been noted by many scientific ob¬ 
servers that feminine muscular develop¬ 
ment interferes with motherhood. What 
woman needs—and has—is a good sys¬ 
tem of involuntary muscles, not bulging 
biceps or the hand-squeeze of a sailor. 
She has plenty of muscle and oxygen 
carrying power for simple household 
tasks which take plenty of oxygen. She 
has ample development for a multitude 
of light office and factory work. But men 
should keep her away from the heavier 
tasks, both out of chivalry and good 
sense. She can stand loss of food and 
deprivation of sleep better than can 
men, and has greater resistance to many 
diseases. But measured bv strength or 
any athletic endeavors, she justly be 
longs to the weaker sex. Hardier per¬ 
haps, but at the same time undeniably 
weaker. 

“Women have more strength in their 
looks than we have in our laws,” wrote 
Saville, “more power by their tears 
than we have by our arguments.’’ Which 
consideration makes the odds about even 
again. 
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Laboratory 

Earthquakes 

A NEW tv pc of shaking table has been 
built at tiio Mu-.sachiiM-tls Institute of 
Te< liimlogy for studying the destruclivt* ef- 
fects of earthquakes on building and other 
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sensitive, quick-acting \alve which trans¬ 
mits to the piston every detail of the earth¬ 
quake waves as they are seen on tin* shadow¬ 
graph by the electric eye. The model of the 
water tank under test is five feet high and 
holds 10 pounds of water. The new muehinr 
makes it possible to sue just what might 
have happened to a full-si/,e structure of 
like design in the Long Beach earthquake. 


PETROLEUM RESERVES 
ACCORDING to the American 
Petroleum Institute, proved un¬ 
derground reserves of petroleum in 
known fields of the United States 
are 12,177,000,000 barrels. This 
does not include an indeterminate 
quantity left in the ground by pres¬ 
ent producing methods, but possi¬ 
bly recoverable by advanced meth¬ 
ods of production. 


The laboratory earthquake equip¬ 
ment set up to test a model tank 

engineering struclures. This machine makes 
it possible for the first time to duplicate in 
the laboratory the motions of destructive 
earthquakes directly from seismograph 
records. 

In the foreground of our illustration, 
Arthur C. Huge, research associate in the 
Department of Civil Engineering, who de¬ 
signed the machine, D adjusting the optical 
system and electrical “thinking” device, 
which has an electric eye that follows tin- 
wavy outline of the shadowgraph of an 
earthquake record. The white shadowgraph 
in hom of him is a seismograph record of 
the Long Beach, California, earthquake of 
19TJ. A pencil of light is the only connec¬ 
tion between this device and the shaking 
table on which the scale model of an ele¬ 
vated water tank is being tested. 

Beyond the model is the driving mecha¬ 
nism, including an oil-actuated piston which 
moves the table under the control of a very 


The Sugar Cane 
Doctor 

ERE in Hawaii,” says J. P. Martin, 
Pathologist, Experiment Station, 
Hawaiian Sugar Planters’ Association, Hon¬ 
olulu, “the two major problems facing the 
American sugar industry are diseases and 
insects. However, these are problems of ma¬ 
jor importance in all sugar producing re¬ 
gions, and must he considered by the 
scientists in order to obtain the maximum 
yield per acre. 

“The sugar cane plant, like other eco¬ 
nomic agricultural plants, is frequently af¬ 
fected hy diseases which cause large finan¬ 
cial losses to the grower. The duty of the 
phytopathologist, or ‘cane doctor,* is to de¬ 
termine ways and means for controlling 
these diseases. 

“In general, diseases affecting the sugar 
cane plant may be classified into three 
groups, namely: (1) non-parasitic diseases 
—wherein the depressed growth of the plant 
is directly associated with poor chemical 



<>r physical soil conditions or adverse cli¬ 
matic conditions; (2) parasitic diseases— 
wherein the subnormal growth of the plant 
is caused hy specific organisms known a* 
fungi or bacteria which live at the expense 
of the cane plant once they have become 
established within the plant; (d) virus 
diseases -wherein the fuilure of normal 
plant growth is caused hy ultru-microscopic 
entities or bodies of an unknown nuture 
found within the plant that are capable of 
producing disease. Insects play an impor¬ 
tant role in this group since they act as car¬ 
riers of the virus and incidentally inoculate 
healthy plants during their search for food. 

“It is not always a simple matter to bring 
about a satisfactory control of a disease 
once it has become established in a cam- 
field. The outstanding control of any sugar 
cane disease has been accomplished hy the 
use of resistant varieties. A variety may be 
highly resistant, to u specific disease but he 
of little commercial value because of its 
poor sugar-producing qualities. The ideal 
variety, namely, the one possessing both 
disease-resistance and high sucrose quali¬ 
ties, is obtained only after many trials which 
must extend over several crop periods, each 
crop period being approximately 18 months 
in length. 

“The degree of resistance or suscepti¬ 
bility of a variety to certain diseases may be 
determined hy inoculating the plant with u 
pure culture of the causal organism of that 
particular disease. It is often possible to 
isolate from diseased cane tissues the fungus 
or bacterium which is responsible for caus¬ 
ing the disease. It is also possible to grow 
the organism on an artificial medium and 
maintain it in a pure culture without the 
aid of the cane plant. When cane plants arc 



The sugar cane doctor inoculating 


cane with an organism of disease 


1 Ail 
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In be tested against n disease, the organism 
in then taken from a pure culture and in 
jccted into the cane plant, frequently by the 
hypodermic needle method <>r, as in the 
case of eye spot disease, by spraying spores 
of the eye spot fungus on the leaves of 
the plants to he tested. 

“The inoculation tests are conducted un¬ 
der field conditions most suitable for the 
development of the disease and, after a 
stated interval, the degree of resistance of 
each variety is determined. In such a test, 
anywhere from 100 to 200 of the more 
promising agricultural varieties are in¬ 
cluded.” 

Methyl Bromide Fire 
Extinguisher 

M ETHYL bromide is recommended as a 
fire extinguisher for certain types of 
fires instead of carbon tetrachloride, accord¬ 
ing to Chemical Age, which reports that 
methyl bromide produces 1.6 times as much 
gas as carbon “let” and is six times as ef¬ 
fective. Roiling at 1.5 degrees, Centigrade, 
methyl bromide volatilizes very rapidly 
when thrown on a fire. Neither this fact, 
nor the large volume of gas liberated i" 
sufficient to explain the effectiveness of 
methyl bromide as a fire extinguisher, how¬ 
ever. It is believed that the presence ol 
bromine in the gu^ has a definite inhibiting 
effect on combustion. 4. h. H. 

American Influence 
on Early European 
Railroad Building 

T he accompanying photographs show 
sections of the famous Austrian rail¬ 
road from \ ienna «outh over the Semmermg 
Mountains which is credited with being the 
first large mountain railroad. An interesting 
story lies behind the construction of this 
load, aeeoiding to an old volume which has 
just conic to light. 

Hack in 1829, consideration was given to 
the possibility of connecting V ienna with 
(lie Adriatic Sea at Trieste, and with the 
coal Helds of the north, in Silesia. At that 
time no Euiopran engineers had had ex¬ 
perience in mountain railroading and their 




Entering the Semmering Mountains on the Austrian Southern Railroad 


opinion was that the British scheme of road 
building would iiavc to lie followed. Its 
ideal was to have a track of no sharpei 
i urves than three and one half degrees, and 
guides of not more than 0.5 percent. Due to 
the steepness of the grades on tin* proposed 
route, the pulling of cars over inclines hv 
means of rope operated by stationary steam 
engines was the solution generally accepted. 

There was a wide difference of opinion 
in Austria and tin* Austrian engineer \<m 
Schoenerer finally came to America and 
carried back with him the confirmation that 
America had emancipated itself fiom Brit¬ 
ish tradition; he asserted that a locomotive 
road over the Scunnering would he the cor¬ 
rect solution. In spite of his complete report 
id the manner in which American engineers 
had conquered difficulties of terrain und his 
statement that the road could he built with¬ 
out the use of rope-operated sections, the 
fight went on until the government stepped 
in and ordered the road built, and sent the 
engineer von Ghega to America to report 
fully. He inspected the Baltimore & Ohio 
road which had then progressed to Harper s 
Kerry. The road was accordingly built. 

So well did Ghegu’s observations serve his 
purpose that, coordinating them with hu 




An Auttrian railroad built along steep, rocky slopes 


own genius, his solution for the Semmering 
Railroad, for which he chose two and one 
half percent grades and nine and one half 
degree curves, became the model mountain 
railroad of Europe, in addition to being the 
first enterprise of ii- h/c und difficulty in 
the world, and one of (lie most beautiful 
and successful. 


TROJAN WAR 

1>RIAM fought on layer seven. 

This may sound somewhat cryp¬ 
tic but it means simply that recent 
excavations have indicated that the 
Homeric city was the seventh layer 
in the mound which constitutes 
the ruins of the nine cities built 
upon the site of Troy. 


Codling Moth Control 

P HKNOTI11 A/JNE, a compound pre¬ 
pared by fusing sulfur with diphenyla- 
mine. has been mentioned in these columns 
for its remarkable toxicity to mosquito 
larvae. Tateh it lias shown promise for kill¬ 
ing young codling moth larvae, when 
sprayed on apple trees. Some laboratory 
and field tests have given promising results 
hut further tests art* needed. These studies 
are being made in order to find a substitute 
for lead arsenate, which still remains the 
most genet ally used material. T. E. E, 

Pimples 

A CNE i* associated with abnormality of 
l the sex hormone, according to Dr. 
Theodore Rosenthal of the dermatology de¬ 
partment of the Columbia University School 
of Medicine. 

“Tile evidence is strong,” he said, “that 
acne is caused by disturbance in the sex 
endocrine*. Just what the disturbance is, 
or how it acts, is not clear. Endocrine 
therapy for acne is not yet reliable because 
we do not know the best preparations to 
use, or how best to administer them. Choco¬ 
late, white hreud, and iodized salt are three 
foods which have been found to create 
digestive disturbances aggravating this com¬ 
mon skin disease of adolescence,“ he de¬ 
clares. 

“It is a clinical observation that choco- 
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late in any form may produce new out¬ 
breaks, or aggravate existing acne lesions 
in some individuals,” Dr. Rosenthal said. 
“White bread, particularly in large cities, 
contains potassium bromate introduced as 
a riser, which in baking is reduced to the 
bromide. This of course must be eliminated. 

“At the same time a careful search for 
iodides and bromides in food or incidental 
medication must be made. The most fre¬ 
quent offender is iodized salt.” 

Correction of personal food fads, bringing 
the weight up or down to normal, rest, ex¬ 
ercise, fresh air, and sunlight are also im¬ 
perative in the treatment of the disease, he 
adds. 

Because few children are entirely free 
from facial eruptions. Dr. Rosenthal points 
out that a few acne lesions at the age of 
puberty are physiologically normal. “It is 
only when the lesions are unusually numer¬ 
ous, severe, or persistent that we can con¬ 
sider it as u disease.’’ 


The “Flying Flea" 


T HE Pou de C/e/, built by a French fur¬ 
niture manufacturer, M. Henri Mignet. 
and illustrated here, has created quite a 
sensation in France and England. More 
than ISO of these tinv machines are flying 


£ 



The Flying Flea’s front wing is 
mounted on the top bearing shown 


in these two countries. Many of them have 
been built by amateurs following the in¬ 
structions in M. Mignet’s book, and without 
special shop or tool facilities. Building the 
Flying Flea at home is both simple and in¬ 
expensive, and even when factory built the 
sales price in England is only about 800 
dollars. The Flying Flea has now been 
brought to this country by Major Sidney 
Arrain, and has been flying at Roosevelt 
f ield, Long Island. 

The question that now arises is: Is this 
the long expected “flivver” airplane that h 
going to make private flying possible to 
everyone? 

The Pou de Ciel lias one large wing above, 
and a smaller lower wing immediately be¬ 
hind the upjwr one. The totul wing area is 



Simple yet strong construction of 
the main wing of the Flying Flea 


132 square feet. The gross weight is alxnit 
650 pounds. Total span is 19.9 feet and the 
over-all length is 11.1 feet. With a 20 horse¬ 
power, two-cylinder, two-cycle engine, u 
“fast” cruising speed of 62 miles per hour 
is claimed; take-off and landing can he 
accomplished in short distances. 

A personal inspection of the small air 
craft at Roosevelt Field gave us the follow¬ 
ing impressions; When seen in a hangar, by 
tin* side of the conventional three-seater 
cabin plane, the Pou de Ciel certainly looks 
tiny. It is pleading to he able to raise the 
tuil and move the machine about, unaided, 
f.ertainly this makes for very easy handling 
hv the owner. The construction and appear¬ 
ance of the machine are apt to suffer by 
comparison with conventional modern air- 
cruft, but they will pass muster. The con¬ 
struction is indeed very simple, and, while 
the cockpit is a little cramped for a large 
man, if probably is ample for the average 
youngster. The vision ahead is perfect. It 
would he rather amusing to fly in the some¬ 
what drafty cockpit and again experience 
the thrill of open cockpit flying of the early 
days. The installation of the power plant is 
simplicity itself so that keeping engine and 
plane going would he just as easy a task as 
building the plane in the first place. 

Now we must consider the heart of the 
question, which lies in the aerodynamics 
and flying characteristics of the craft. 

There is no elevator. The front wing is 
hinged at a point forward of its quarter- 
chord point, and its center of pressure is 
constant and ahead of the center of gravity. 
From the upper wing two wires run down 
to the control stick. Since the center of 
pressure of the wing is behind the hinge, it 
is always tending to rise and push the stick 
forward. When the pilot pulls hack on the 
stick, the wires tighten und the front wing 
is pulled down to a higher angle of uttaek. 
It then lifts more than before and the nose 
of the machine rises. To secure change in 
speed it is not necessary to change the whole 
attitude of the machine as much as in the 
conventional airplane. The longitudinal con¬ 
trol is very good. Again, the front wing is 
in the upwash of the rear wing and stalls 
first. Hence there is little dunger of the 


FORTY PLANE CAPACITY 

ORTY "Cubs”—a popular two- 
place sport plane, made by Tay¬ 
lor in Bradford, Pennsylvania— 
could be carried in the China Clip¬ 
per if they could be packed in the 
space available. 


‘Mailing” of the craft as a whole; this is 
a derided advantage. 

With a large rudder and powerful di¬ 
hedral, ailerons ure dispensed with. In mak¬ 
ing a turn to the right, the plane skids to 
the left under the action of centrifugal force, 
and then the dihedral hanks the plane 
automatically for the turn. It should be 
noted that the stick controls both the change 
of incidence of the front wing and the rud¬ 
der, so that the conventional rudder bar is 
eliminated and the novice does not have to 



Prof. Klemin find* rather cramped 
quarters in the cockpit of the Flea 


learn the difficult art of coordinating the 
action of hands and feet. 

Here is the balance sheet: On the good 
side—something very inexpensive to build 
and maintain; very handy; fairly easy to 
learn to fly, with one control eliminated; 
moderate speed but good landing and take¬ 
off characteristics. Probably a quite satis¬ 
factory craft for fair weather flying just 
around the aerodrome. 

On the bad side—not enough speed for 



Front view of the Pou de Ciel 
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cross-country work; a simplf but not a 
positive control system—neither turns nor 
corrections against a roll will he clean or 
assured: anyone who learns to fly on this 
ship will have to start afresh on a conven¬ 
tional machine; anyone who learns to fly 
in a conventional airplane will have to 
learn over again when handling the Flea. 

On the whole, It would seem as if the 
contribution of the Pou de Ciel to the ad¬ 
vancement of real private flying will be very 
small. But it should provide a fascinating, 
inexpensive hobby for young men or even 
boys, who just want to fly around at mini¬ 
mum expense, and from this point of view 
we wish it all success.— A. K. 


Douglas Sleepers 

NUMBER of new Douglas sleeper air¬ 
planes, models DST, are being placed 
in service by American Airlines. The DST 
is essentially a development of the famous 
Douglas DC-2, of the same general type and 
construction but of larger size and increased 
horsepower and weight. The wing span has 
been increased to 95 feet. To accommodate 
the sleeper berths the fuselage has been 
increased slightly in depth and is approxi¬ 
mately two feet wider. The over all length 
i- now 65 feet and the over all height is 
ITV-j feet. 

The weight empty is 16.000 pounds; the 
weight fully loaded is 24,000 pounds, leav 
mg a useful load of about 8000 pounds. 

The fuel capacity is 825 gallons, and 
the oil capacity 66 gallons. Fuel is car 
ried in four tanks of approximately 200 
gallons each. The Wright Cyclone G-5 en¬ 
gines use Hamilton Standard, constant- 
speed, controllable-pitch propellers. Sperry 
Automatic Pilot, heating equipment for 
carbureter de-icing, and emergency alcohol 
de-icing equipment for windshield and pro¬ 
pellers will be among the modern equipment 
carried. Complete two-wuy radio, ultra- 
\iolet instrument lighting, and improved 
steam heating will also he provided. 

The cabin accommodations are arranged 


for 16 sleeper-passengers with a possible 
maximum of 32 day-passengers for short 
hauls. The berth arrangement is essentially 
Pullman type, the seats and berths being 36 
inches wide. Double dressing rooms and 
lavatory facilities are provided at the rear 
of the cabin. Mail will be carried forward 
of the passenger accommodations and bag¬ 
gage and express aft. Facilities for handling 
meals are provided in the form of individual 
tables for each compart mant and a com¬ 
pletely equipped buffet forward of the main 
cabin. The airplane crew will consist of 
pilot, co-pilot, and stewardess. 

The high speed ai rated power and alti¬ 
tude of 11,000 feet is computed to he 219 
miles per hour. 

It is hardly necessary to emphasize how 
complete and adequate such an airplane 
really is for passenger transport. - A. K. 


Radio Meteorograph v 

A VIATION weather service has made 
. notable advance- in the development 
of radio meteorograpliy. The aeronautical 
meteorologist needs daily and even hourly 
cross-sections of the atmosphere with regard 



Diagram of the radio meteorograph 



Above: Compact short-wave trans¬ 
mitter for the radio meteorograph. 
Below: In its streamlined housing 



to its pressure, temperature, humidity, wind 
direction, and velocity up to great heights. 
With information of this kind available for 
all levels, up to and including the strato¬ 
sphere, tile method of forecasting by study¬ 
ing “air mass” movements becomes truly 
effective. 

Upper-air data have hitherto been ob¬ 
tained by pilot balloons, airplanes, sound¬ 
ing balloons, mountain stations, and the ob¬ 
servation of clouds. Serious objections can 
l>«* raised to all of these. 

The ideal method of observation is the 
sounding balloon equipped for radio trans¬ 
mission, so that there is no limitation as to 
height and so that information is instantly 
transmitted to the weather station; in other 
words, a sounding balloon provided with a 
“radio meteorograph.” 

Such instruments have already been used 
in airplanes, but the final development for 
use in sounding balloons has only recently 
been completed at tin* Blue Mill Observa¬ 
tory in Massachusetts, under the direction 
of Dr. Charles F. Brooks. 

The principle of the meteorograph is quite 
simple and is illustrated diagrammatically 
in our drawing. 

A rotor A turns around a center at con¬ 
stant speed—say once every 30 seconds— 
and at each revolution makes contact 
through the point marked “Reference” in 
the diagram. Three instruments are carried 
aloft: an aneroid barometer or pressure in¬ 
dicator of conventional principle; a hy¬ 
grometer, consisting of a hair which expands 
and contracts as the humidity changes; and 
a thin bimetal thermometer. Each of these 
instruments moves a small extension-arm 
which has a very fine point at its end. The 
rotor is insulated everywhere except for 
three metal spirals embedded smoothly in 
its sides. The extension arms make contact 
with these spirals, the duration of contact 
depending on the positions of the extension 
arms; these positions depend on the read¬ 
ings of the aneroid, the thermometer, and 
the hygrometer. 

Once an electrical contact of varying 
duration is made, it is obvious that a radio 
transmitter can be put into operation and 
a complete record transmitted directly to 
the ground. 

The great problem is to keep the weight 



An artist’s drawing of one of the new Douglas sleeper planes 
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of the instruments and transmitter on the 
sounding balloon down to a minimum, so as 
to permit a rapid rate of ascent. Such a rate 
is indispensable so that the ground tlislunrr 
between transmitter and receiver does not 
become too great and also to provide a more 
useful meteorological record. 

The weight of the radio equipment and 
the meteorograph has been kept down to a 
little over two pounds by very refined de¬ 
sign of the meteorograph and by the use of 
short waves. 

lip to 20,000 feet a wavelength of 5 
meters has proved satisfactory. A tiny 4 1 :.* 
volt battery allows three or four hours of 
operation, and weighs only ISO grams. \ 
conventional two tube oscillator circuit is 
employed. 

The meteorograph and the radio trans¬ 
mitter are all mounted within a bullet-like 
shell (so designed to reduce air resistance 
in the climb t, which is suspended below 
the sounding balloon. 

Reception of the ultra-short waves tnav 
be aural or on a recording chronograph 
which is synchronized with the turning of 
the rotor on the meteorograph. Croat credit 
is due to the meteorologists, radio, and in¬ 
strument experts who have collaborated in 
producing this useful device. A. A. 

Brakes for Airplanes 


W HEN making a normal landing, the 
airplane pilot closes the throttle but 
the propeller continues to turn like a wind¬ 
mill, retarding and disturbing the air flow 
behind it. If the propeller is disposed ahead 
of the wing, it spoils the lift over that 
portion of the wing which its disk area 
embraces. The landing speed goes up ac¬ 
cordingly, which is undesirable. 

In a multi-engined airplane with several 
propellers ahead of the wing, there are 
other unpleasunt effects. If an outboard 
engine quits, the loss of lift means that, in 
addition to the rudder, ailerons have to he 
used to counteract the rolling moment due 



Brake bands on engine nose 


to unequal lift over the two sides of the 
wing. Thus a double task is imposed on the 
pilot. Also, the drag of the idling propeller 
is considerable and that means more rud¬ 
der than with a stationary airscrew. An 
idling propeller also introduces unpleasant 
vibrations. 

From (‘very point of view, therefore, it 
would seem desirable that as soon as an 
engine stops either voluntarily or involun¬ 
tarily, the propeller should be prevented 
from windmilling. 

Many attempts have been made to pro¬ 
vide brakes for stopping the airscrew si¬ 
multaneously with the engine, but none of 
these brakes have been sufficiently simple, 



inexpensive and light enough to warrant 
their general use. 

Now we learn that Raymond B. Quick 
has given the problem intensive study and 
in collaboration with the engineers of Sikor¬ 
sky Aircraft Corporation has produced an 
entirely practical device which has been 
used with much success on the Sikorsky 
Clipper, the S~42. The entire brake installa¬ 
tion weighs only 52 pounds, and is extremely 
simple, being operated by an oil pressure 
system similar to that used in “hydraulic” 
brakes on automobiles. 

The brake shoes which act on a drum 
are hinged on the nose section. The shoes 
are made of duralumin castings. The brake 
drum is machined from a steel forging and 
bus cooling fins. It is connected to six huh 
holts on the three ldaded propeller bv 
means of welded fittings. — A. K. 


New Swedish Radio 
Beacon 

A SWEDISH radio beacon of a new type 
has been delivered to the Turkish gov- 
eminent and erected at Rumeli. a small fish¬ 
ing village on the coast of the Black Sea. It 
stands on a rock, and sends directed radio 
beams, so that approaching ships need use 
onlv ordinary radio receivers. The position 
of the vessel in relation to the beacon is 
determined by counting the number of sig¬ 
nals received, after the call signal, until the 
sound completely disappears. The numhei 
of signals heard corresponds to the number 
of degrees from the west over the beacon 
to the vessel. To facilitate the counting, 
every tenth-degree signal is of a lower tone 
than the rest. Therefore, it is only necessary 
to count the signals in groups of 10, and 
when the sound becomes fainter to begin to 
count the degree signals. 

Like the radio-sounding receiving sets, 
the beacon is equipped with a loop antenna. 


To correspond w r ith the antennas on the 
ships, the beacon antenna should revolve 
according to the signals dispatched, but it 
would entail great technical difficulties to 
rotate the large frame in time with the 
signals. Therefore, a goniometer is built in 
the beacon, permitting the entire field to 
revolve. The goniometer transmits the di¬ 
rection of the radio weaves exactly as if 
the huge frame were turned. 

The radio beacon, which was delivered 
by the Aga-Baltic Company, in Stockholm, 
consists of two Atlas-Diesel motor-genera¬ 
tors, one Jungner haltery, an antenna mast, 
and sending and receiving apparatus. It op¬ 
erates automatically, being started and 
stopped by means of contact chronometers. 
All the personnel has to do is to keep the 
battery charged and now and then adjust 
the chronometers according to time signals. 

What makes this radio beacon unique is 
that the signals can be picked up by ships 
equipped with nothing more expensive than 
an ordinary crystal set. The intricate radio¬ 
sounding apparatus is all located within 
the beacon. Therefore the smallest fishing 
boat can find its way in fog and darkness. 

The construction of the beacon was made 
under the supervision of Frans Franson, 
staff engineer of the Aga-Baltic. The entire 
machinery was shipped overseas to the open 
und unprotected coast at Rumeli, and thence 
on mule-hack to the tall rock on which the 
tower stands- Holger Lumlhrrgh. 


SEASICK FISH 

jC’ISH can get seasick! At least 
cod-fish which were being trans¬ 
ported in a tank on shipboard, after 
some time ashore in a tank, man¬ 
ifested the usual symptom of sea¬ 
sickness—loss of their dinner. This 
was reported by R. A. McKenzie, 
marine biologist. 


Trench Mouth Increase— 
Poorly-Cleaned Beverage 
Glasses 


A N increase in trench mouth and pos- 
L sibly other serious diseases has been 
laid at the doors of taverns and eating es¬ 
tablishments serving alcoholic beverages, by 
Dr. Don Chalmers Lyons of Jackson, Michi¬ 
gan. The increase in these diseases has 
probably occurred because beverage dis- 



What could be more fitting than that the research laboratory of a glass company 
be built of glass, thus exemplifying and testing at the tame time the theory of 
glaa* building? The drawing show* the design of the research laboratory built by 
the Owent-Ulmou^GlaM Company, entirely of glass blocks. It will be a modern 
wonder of air conditioned comfort and natural lighting, with no windows, roof 
insulation of glass wool, and glass wool filters in the air conditioning system 
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pending establishments are not using proper 
methods of cleaning their glasses, Dr. Lyons 
charged in a report to the Society of Ameri¬ 
can Bacteriologists. He found large percen¬ 
tages of the trench mouth organism and 
other disease “germs” on the rims of glasses 
racked on the bar and ready for use, and 
also on glasses rinsed after their return from 
the customers. 

The findings of this study and of a simi¬ 
lar one by Drs. W. L. Mailman and W. L. 
Chandler of the Michigan State College sug¬ 
gest, said Dr. Lyons, “the necessity for 
better control of methods of glussware 
cleansing in such establishments.**- Science 
Scrt'icc. 


New Color Analyzer 

IIITE is simply white to many people, 
but to a new instrument white is a 
mixture of all colors -with the result that 
the instrument recognizes, and labels, a 
myriad <>f whites. Ink, dye, puint, textile, 
paper, and other manufacturers, as well a* 
research laboratories, have of course long 
lerognized the existence of the multitude 
of shades and differences in colors, and color 
specification is an important part of pro¬ 
duction control. 

Rlaek is not always black; there are 
blue-blacks, brown-blacks, and red-blacks. 
Similarly, each color lias a multitude of 
variations. 

A new instrument, known as the record¬ 
ing photo-clertric spectrophotometer, and 
shown by the General Electric Compuny, 
niukes it easy to obtain, quickly and accu¬ 
rately, an analysis of the color of a wide 
variety of materials, either as reflected or 
transmitted by the sample. The material to 
he examined is placed in the instrument, 
operation is started, and in le^s than three 
minutes the operator removes a chart which 



It had to come—this safety bath 
tub—for each year thousands of 
ribs are broken as a result of falls 
in smooth porcelain tubs; even 
more serious accidents happen in 
them. This new one, porcelain on 
pressed metal base instead of cast 
iron, has a pressed serpentine bot¬ 
tom and is only a third as heavy 
as the ordinary cast iron bath tub 

with bilateral it h which are adjusted auto¬ 
matically for a JO-millimicron band. The 
wavelength range is from 400 to 700 milli¬ 
microns. 

The photometer combines the polarization 
method of photometry with a photo-electric 
balancing scheme in such a manner as to 
eliminate from the measurements the factors 
of light source, phototube characteristics, 
and amplifier sensitivity. Reflectance values 
are expressed in percent of the standatd 
selerted by the operator. Transmission 
values are expressed either directly in per¬ 
cent or in terms of u standard transmission 
'-ample. 

The recorder is of the drum type, in 


which the wavelength value is related to 
the drum position, and the photometric 
value is indicated by the pen position. Means 
are also provided for plotting special func¬ 
tions of reflectance, such as density, and 
logarithmic or multiplying factors. 

The design is such that the recording and 
other automatic features may be omitted for 
special purposes. Thus it is possible to use 
the instrument as a manual, automatic bal¬ 
ance, or recording spectrophotometer. 


INSECT 

T is fortunate for human beings 
that one ancient insect became 
extinct. Fossil remains, discovered 
near Elmo, Kansas, by Dr. Frank 
M. Carpenter, of the Harvard Mu¬ 
seum of Comparative Zoology, 
show that this particular dragon fly, 
which lived 150,000,000 years ago, 
was nearly two and one-half feet 
long. 


Close Control of 
Temperature 

() sensitive that it maintains a given 
temperature within a range of 0.04 de¬ 
grees, Centigrade, is a newly perfected in¬ 
strument known as tin* ultra-thermostat. In 
most observations of physical and chemical 
processes the accurate maintenance of the 
observation temperature is of the utmost 
importance. The ultra-thermostat over¬ 
comes, in the simplest possible way, the 
difficulty of holding temperatures constant 
over a long period and the large expendi¬ 
tures in supplementary apparatus and time. 

A metal vessel of about seven-liter 
capacity contains the bath liquid (water) 
which is continuously stirred by a specially 
constructed, noiseless, vibration-free elec¬ 
tric motor. Heat is supplied by two electric 
heating units, so built as to have minimum 
heat capacity. The electric controlling ther¬ 
mometer can lie set at the desired tempera¬ 
ture between 0 and 100 degrees, Centigrade, 
by means of a magnet and regulates the 
heating units through a quartz-tungsten re¬ 
lay. The heating units are switched in and 
out automatically to hold the temperature 
within ±0.02 degrees, Centigrade. A pump 
connected with the motor delivers about 
two liters per minute of the constant-tem¬ 
perature liquid to the measuring instru¬ 
ment and returns it to the thermostat. 

In the thermostat there is also a cooling 
coil through which a separate liquid can be 
run, if it is desired to work at a temperature 
below that of the room. By using the ap- 


PH0T0METER 




shows exactly how much of each wave¬ 
length of light is reflected or transmitted 
by the sample. Comparisons of charts from 
different samples show in what respects their 
colors differ—whether one might have, for 
example, more yellow than another. With 
the charts available, it is possible to make 
the necessary color corrections. 

The instrument consists essentially of a 
monochromator, photo-electric photometer, 
and means of recording their respective in¬ 
dications. 

The monochromator is of the double-dis¬ 
persion prism type, which insures a high 
degree of spectral purity. It is equipped 
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propriety liquids the range can be ex¬ 
pended to from —25 to -F200 degrees. 
Centigrade. 

In use, the ultra-thermostat is connected 
to the lighting circuit and the apparatus. 
After a few minutes the constant tempera 
tore is reached and may be maintained for 
weeks without attention. - A . E. B. 


Air Conditioned 
Motor V ehicles 

T RAVELERS by btiH or in their own pri¬ 
vate automobiles will soon be able to 
enjoy custom-made weather wherever they 
go. Details of a newly perfected system 
which provides air cooling or year ’round 
conditioning similar to that in use on rail¬ 
roads, in theaters and in stores, were out¬ 
lined recently by Ralph F. Pro, General 
Manager of the Houde Engineering Corpora¬ 
tion, a division of the Houdaille-Hershey 
Corporation, and E. P. Herkel of Chicago, 
Vice President of the Carrier Engineering 
Corporation, air conditioning specialists. 

While stressing the fact that commercial 
production of these systems has not been 
started, it was indicated that recent engi¬ 
neering development has proved the entire 
feasibility of the- principle. Research on 
the new system has been in progress for 
more than a year. A standard five-passenger 
automobile was used as a proving ground 
for the development of the system. ThL 
vehicle was in almost continuous service 
throughout last summer. 

The system calls for the use of a re¬ 
frigerating compressor driven directly bv 
the car motor which supplies a special 
refrigerant to an evaporutor or cooling coil 
located within the vehicle. A small fan 
draws air over the cooling coils and cir¬ 
culates it throughout the vehicle while at thr 
same time drawing in sufficient outside aii 
1o provide ample ventilation for the dilu¬ 
tion of smoke and odors. The air is filtered. 



Above: Air conditioning for a 
standard motor car. Right: Bu§ 
equipment. A it the compressor, B 
the cooling coil provided with a 
filter, C the fan, D the distribution 
duett, and E the condenser cooling 
coil that dissipates heat extracted 
from the interior of the vehicle 



This machine projects fingerprints 


The refrigerant, which is the Bame 
that used for buildings where large num¬ 
bers of people congregate, is entirely harm¬ 
less, non-inflammable and non-explosive. It 
actually has fire extinguishing properties. 
The function of the refrigerant is to extract 
heat from the vehicle by cooling and de- 
hnmidifying the air drawn over the cooling 
coils. After it has done its work, the re¬ 
frigerant is cooled in a condenser coil which 
is located on the roof of the vehicle, in the 
ease of a bus. The movement of the car 
provides a sufficient flow of air over the 
condenser coil to dissipate the heat which 
bus been removed from the vehicle by the 
refrigerant. The refrigerant is then used 
over ugain. 

It is expected that several companies will 
equip their buses with trial installations 
and that a number of such vehicles will 
have standardized air conditioning systems 
in service by next summer. 

The practicability of air conditioning for 
taxicabs, private automobiles, and ambu¬ 
lance service was also stressed by Messrs. 
Leo and 11 eckel, who indicated that these 
classes of vehicle were well adapted bn 
air conditioning and that they foresee a 
growing new demand in that field. 

New Fingerprint 
Machine 

C ATCHING criminals has become so 
active that mass production methods 
are being employed by the police depart¬ 
ment in Pasadena, California. The newest 
aid is a machine, the dactyloscope, for 
examining fingerprints more readily. 

The old method of squinting through a 
magnifying glass is too tiring when there 
is a steady stream of prints all duv long. 


The new fingerprint machine projects the 
image of a print so that it can he viewed 
in normal posture and with both eyes at 
once. Moreover, several observers can see 
the image at the same time. 

The projection screen is not at a distance 
as in motion pictures but only about two 
feet from the eye. This arrangement enables 
the expert to make, in a few seconds, a 
tracing of the enlarged fingerprint which 
may then be compared with a latent print 
taken at the scene of the crime or with 
suspected prints in the fingerprint files. 

The new apparatus has also been found 
useful for the study and measurement of 
written and typed material and, in fact, is 
used as an “eve-of-all-work” at Pasadena 
Police Headquarters. Science Service. 


OYSTERS 

BARREL of water it filtered 
through the body of an oytter 
in one day, according to a report 
of Dr. T. C. Nelson of Rutgers 
University. As this water is pumped 
through, the minute plants which 
are the oyster’s food are sifted out 
and enough oxygen is obtained to 
keep the oyster’s modest vital fires. 


Boron Wearing Surfaces 
for Metal Parts 

WO methods of applving metallic boron 
crystals to the surface of metals for the 
production of wrar- und corrosion-resistant 
surfaces have been developed by Colmonoy, 
Inc. The “sweating-on” method mixes the 
crystals with sodium silicate to form a stiff 
paste which is then coated over a surface 
to he processed. Sufficient heat is applied 
with a torch or arc to sink the crystals into 
the parent metal. The second method, the 
“cast-on” process, employs u mixture of 
crystals in a matrix of nickel alloy with a 
lower melting point than steel which is 
melted and poured on the surface, within 
u mold. The overlay fuses securely to the 
parent metal. A. E. H. 

Marihuana Menaces 
Youth 

ARIHUANA smoking has spread so 
rapidly that the drug has become a 
serious menace, particularly among youthful 
lawbreakers. The drug, also known as loco 
weed, muggles, Indian hay. Indian hemp, 
hasheesh, laughing tobacco, and reefers, is 
dried and rolled into cigarettes selling frpm 
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five to 25 cents apiece. From 300 to 500 
cigarettes can be made from a pound, mak¬ 
ing it highly profitable for its underworld 
vendors. 

Marihuana produces a wide variety of 
symptoms in the user, including hilarity, 
swooning, and sexual excitement. Combined 
with intoxicants, it often makes the smoker ! 
vicious, with a desire to fight and kill. j 

Addiction to the drug is common in Mexi¬ 
co and some authorities have estimated that 
as many as one out of every four persons in 
some of the southern states are users. Out 
of 450 prisoners examined in New Orleans 
in 1930, 125 were found to be addicts. De¬ 
spite the vicious effects of marihuana, only 
17 states have laws against it and its control 
is not yet included under the federal Har¬ 
rison narcotic act. 


16th Century 
Bethwackment 

M ERRIE England, in the lusty days 
of Henry VIII, Will Shakespeare, 
and Good Queen Bess, was probably the 
thumpingest, flailingest, battering, and j 
bumfeagling nation the world has ever 
known, judging from word research on the 
Early Modern English Dictionary being 
edited at the I’niversity of Michigan. 

This discovery that the 16th Century heat 
all as a hanging time grew out of a three- 
letter word, “lam.” “Lam,” with the mean¬ 
ing of “to strike,” first appears on the 
verbal field of battle in the middle 16th 
Century. Writing in the Michigan Alumnus 
Quarterly, Dr. Leo L. Rockwell tells how 
the dictionary staff lashed anil mauled 
their way through a tangle of words to iso¬ 
late all forms of assault and battery. 

Before 1200, they found, one gentleman 
might only threaten to heat, buffet, fell, 
hit, knock, smite, or thrash another gentle¬ 
man. Before 1300, however, hob, bounce, 
ding, dint, gird, squat, and tap were added 
to the vocabulary of violence; while, by 
1475, Buch terms as bat, hatter, bless, 
hunch, chop, clap, clod, dab, flap, flash, 
hammer, lash, lay on, maul, pop, rap, scour, i 
staff, whip, crack, drea*, flail, knap, nape, 
pash, pelt, skelp, spar, and wale had ap¬ 
peared. 1 

Then came the 16th Century when appa- ] 
rently every solid Britisher must have spent I 
a good share of his time in thumping, or I 
at least threatening to thump, his neigh¬ 
bors. Blessed with a good memory, a sub¬ 
ject of Queen Elizabeth might drub his 
enemy verbally with the following 83 types 
of mayhem: anoint, hang, baste, hebang, 
bebat, behaste, behatter, becudgel, beeurry, 
belam, belay, bepommel, besoop, heswaddle. | 
heswap, bethump, bethwack, box, breech, j 
hum, bumbaste, bumfeagle, bumfeg, bum- j 
fiddle, canvass, chock, clapperclaw, claw, i 
elub, coil, colpheg, comb, cudgel, cuff, 
curry, douse, ferule, filch, fillip, firk, fist, | 
flip, flirt, gag, jerk, jut, kemb, knack, lace, 
lam, lamback, lambskin, lick, lump, nevel, i 
pat, pay, pummel, punch, ribbaste, rib- 
coast, shock, souge, slash, slat, stab, swad¬ 
dle, swash, swinge, taw, thump, thwack, 
hek, tickle, tip, trim, trounce, twig, walk, 
'vherret, whisk, whop, yerk. 

After that socking 16th, the succeeding 
centuries seem wan and weak. Only a few 
really good solid terms of bethwackment 
arose, such as belt, bebump,*flay, lambaste, 
{Please turn to page 161) 



^ HUB £HL IL H m 

LIBRARY OF ADVENTURE. The record of thirty-five years of 
General Electric research — 2500 volumes in which G-E scientists 
have, day by day, recorded thousands of epochal experiments. A 
two-hundred-foot shelf of books athrill with the romance of 
human progress — answers to nature's riddles—the discovery of 
hidden treasure. They contain the story of some of the greatest 
achievements of the century. 



Here are the steps in the development of the tungsten lamp and 
the marvel of modern lighting—of the Coolidge x-ray tube and a 
new weapon against disease—-of the high-vacuum tube and the 
miracle of radio—new tools for industry - -copper brazing, atomic- 
hydrogen welding, Carboloy. Here is a rich ana increasing treasure 
of fundamental knowledge, uncovered by G-E scientists — a re¬ 
servoir on which the future will draw for ever-new developments. 


These records of scientific adventure are also guidebooks to the 
creation of wealth, the founding of new industries, the employ¬ 
ment of new thousands of people — the results of G-E research 
that has saved the public from ten to a hundred dollars for every 
dollar it has earned for General Electric. 
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By ALBERT A. HOPKINS 

Cyclopedia of Formulas 

Dressed in an attractive leatherette binding, strong¬ 
er and more flexible than the old, this standard 
reference is an indispensable unit for libraries, 
laboratories, research shelves and the home. Li¬ 
brarians tell us it is one of the most frequently con¬ 
sulted books and its well worn condition, wherever 
found, attests its usefulness. Over 15,000 formulas 
cover every conceivable application.—$5.50 post¬ 
paid, domestic. 

For Sale by 
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THE AMATEUR TELESCOPE MAKER 

Conducted by ALBERT G. INGALLS 


T HE use of wooden tubes instead of 
metal, for amateur's telescopes, is ap¬ 
parently increasing. They are believed to 
give less trouble due to temperature effects, 
for example, atmospheric “boiling,” which 
is often thought to be high aloft, when much 
of it actually takes place within the tele¬ 
scope itself. On this page are four photo- 
graph* of wooden tube telescopes. Figures 
I and 2 show a telescope made by Horace 
E. Dali, 166 Stochingstone Hoad, Luton, 
Beds., England, who writes; “1 am enclos¬ 
ing a print or two of my latest complete 
telescope—a ID" Newtonian equatorial with 
circles. Tin* tide* is of the square plywood 
type, which I fa\or on account of freedom 
from air current trouble. The mounting uses 
an 18" face plate on rollers—-very rigid 
and sweet running. I did the optics—all the 
lathe and instrument wmk. including the 
circle engraving, slow motion clamps, and 
so on. A local friend, Eric Ferry, did the 
woodwork, concrete and cast iron work. 



Figure 1: Wooden tube. Dali 


patterns, and so on. The K.A. circles are 
20" and the dec!. 12" in diameter. The tele¬ 
scope is delightful to use—extremely crisp 
images- in and out of focus star disks dead 
alike. The figure wu- pei feet to my measures 
ami no scratches. \ parson in Norfolk 
( Eng.) now uses ii 

T HE photograph in Figure 8 is that of 
Max Papkoff, 382 N. 19 St.. .Salem, 
Oregon, and his 8", square, wooden tube 
telescope.* Mr. Papkoff states thut lie ce¬ 
mented a di-k of plate glass to a thick 

piece of wood and made his niiiror thus. 
By all rules, laws and sacred traditions, 
such a mirror ought to he hudly Hexwred, 
especially when the wooden hacking warps 
due to intake of moFtme. Yet he says it 
gives sharp, distinct star images with a 
half-inch eyepiece. Several amateurs are 
similarly known to be flirting with thin 
mirrors, backed and unbacked in type, aud 
we hope later to publish a few statements 
from some of them (more are solicited). 



Figure 2: Mounting. Dali 


This question may not he so simple as it 
appears. Perhaps it is not one to he settled 
merely by citing “rules.” It is suspected that 
the thin disks sometimes stand up on their 
own account, regardless of supposed assis¬ 
tance from the wooden, metal, or glass hack¬ 
ing to which they are attached either rigidly 
or the reverse. The 1:6 or 1:8 ratio usually 
demanded does, of course, allow for a big 
factor of safety. When a thin disk performs 
well, would it have performed equally well 
without the hacking? Unscrambling the 
several complex considerations involved in 
this whole question, and making a really 
scientific analysis, would he a nice job for 
someone. No general deduction made from 
one, two or three or less than a dozen or 
so of mirrors made of different glass would 
seem to he very safe. Hence, a big job. A 
writer in the Journal of the Royal Astro¬ 
nomical Society of Canada , July-August, 
1935, seemed pretty dogmatic about the 
matter, attacking the 1:8 ratio recommended 
in “A.T.M.,” and another Canadian has re- 



Figure 3: Wooden tube. Papkoff 


quested u*' l<> answer his article, “taking 
the other side.” But we do nut wish yet to 
take any side in this argument, for it is 
possible that there is insufficient data as 
vet to bark either side very positively. This 
taking sides ami arguing business too often 
obscures matters that ought to be bandied 
with more light than heat. We need more 
light. 

The wooden tube telescope (Figure 4> 
is hexagonal and was made by Ellsworth 
Mebold, a commercial artist, .Marine, Illi¬ 
nois. 

Recruits aie wanted for the “Wooden 
Tube* Club.” 

A FEW numbers back we suggested that 
someone w T ork out a dingbat by means 
of which an old hand at mirror testing could 
coach a rookie, the two (or any other two) 
being able to watch and discuss the same 
shadows at one time. William Scott, Glas¬ 
cock Reynolds, ami Louis Mobley, 140 
Westminister Drive, Atlanta, Georgia, sent 
in the photograph shown in Figure 5. It 
Oiows a typical te-q rig, plus a diagonal 



Figure 4: Wooden tube. Mebold 


sheet of flut^glass at a 45° angle, placed 
between mirror and knife-edge. The glass 
is very thinly silvered. (This is easy—just 
set out to get a thick coat.) These three 
complain that they have to place their 
cheeks “affectionately close” in order to 
see well. Their whiskers became tangled. 
Chester Silvernail, 5151 Bristol Hoad, San 
Diego, California, proposed a similar set-up, 
to he combined with a Ronchi rig like the 
one in “A.T.M.,” page 266, Figure 3. 

T HE following is from J. J. Ruiz, M.S., 
D.Eng., 1065 Park Ave., Schenectady, 
N. Y. “Many an amateur telescope maker, 
while walking around his barrel, must have 
speculated, at one time or another, about 
the size and shape of his Carborundum and 
of the pits and holes on his glass. Being an 
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amateur microscopist as well as a telescope 
maker, I set myself the task of finding out, 
and here are some photomicrographs show¬ 
ing what I found. Figure 6 shows what the 
abrasives look like under a magnification of 
approximately 80 diameters. They are Nos. 
80, 280 and 400 Carbo, and the last is No. 
800 emery. Note that the emery does not 
show the sharp splinters and corners of 
Carbo, which explains why the final fine 



Figure 5: Two-man test rig 


grinding with emery gives a smoother sur¬ 
face. Figure 7 shows the appearance of glass 
under vertical illumination when giound 
with No. 80 emery. No. 280 Carbo and No. 
800 emery. Tin* magnification is approxi¬ 
mately 100 diameters. [For the time being, 
the photo in the lower right-hand corner 
muv he ignored. -Kd, \ 

“Csing the method suggested in a previ¬ 
ous number ( First focusing the microscope 
on the level parts between the pits -after a 
small amount of polishing- -and then on the 
bottom of the pits, and measuring tin* dis¬ 
tance between them* two focal planes by 
means of a micrometer attachment.- Ed. I 
the depths of the pits left by the different 
grades of abrasives were measured. The mi¬ 
croscope was provided with means for verti¬ 
cal illumination, and a dry ,3-mm. objective 
was employed. The averages of several mea¬ 
surements give the following: 

Grade Material Depth of pits in microns. 

(One micron=0.000039 in.) 


80 

Emery 

16.3 

220 

Carbo 

11.2 

280 

Carbo 

6.6 

100 

Carbo 

4.1 

600 

Carbo 

2.5 

800 

Emery 

2.0 


“The pits left by No. 80 emery are not 
proportionally so large as those left by 220 
Carbo, This is probably because the large 
grains break down easily under pressure into 
hner grades. Note in this connection the ap¬ 
pearance of the ground surface shown in 
Figure 7.” 

An attempt was made to correlate the fig¬ 
ures which Mr. Ruiz gives for pit depths 
with those for abrasive size, given on page 
493 of the new (fourth) edition of “A.T.M.” 
While more data on more sizes of abrasive 
would perhaps better define a rule, it was 
apparent that pit depth is at least ap¬ 
proximately proportional to grain diameter. 


Announcement of Canadian Branch 

BETTER SERVICE at lower prices for the Canadian amateur. 

Complete Kits, Abrasives, Eyepieces, Prisms, Mountings; Finished 
j Instruments, all of highest quality. Send for catalogue 

! TINSLEY LABORATORIES, R. H. Combs, Canadian Representative, 
1352*60 Dufferin Street, Toronto, Canada 

For our Americun friends, our service is as usual, high quality, reasonable prices. 
Advice and testing fr$e, always. Send 6c for fully illustrated, 31-page catalogue 
listing Materials and Supplies fur the amateur; Finished Instruments, Gasse- 
grain and Newtonian, all sizes. 

TINSLEY LABORATORIES 

.3017 Wheeler Street Berkeley, California 


Amateur Telescope Makers 

To make a GOOD telescope requires suitable materials. 
You cannot afford to fail because of poor stuff. 

We offer supplier selected after long experience, at 
jniees extremely low considering their high quality. 

A tix-inch telescope MIRROR OUTFIT:-glass, abrasive*, pitch 

and rouge:—All you need to grind and polish a GOOD 
parabolic mirror WITH INSTRUCTIONS $5.00 

A suitable EYEPIECE —positive, achromatic $4.00 

A really accurate one-inch PRISM (inferior prisms introduce 
distortions which ruin the definition of even the be*t mir. 
ror) $6.00 

With these, nnd patience and intelligence, you can make a 

REAL ASTRONOMICAL TELESCOPE. 

We will also answer your questions and test your mirror. 

These services are free. H rite for our price list of supplies. 

JOHN M. PIERCE _ 11 Harvard St ., Springfield. Vermont 



ALUMINIZING 

FOR THE PROFESSIONAL — FOR THE AMATEUR 

Brilliant aluminum coatings ore uniformh 
superior In reflectivity throughout the Usu¬ 
al and ultra violet Rpeetrum Their long Iffe 
ami low flrst coat assure greatest setvlce 
and lowest maintenance cost. 


Prices: 4"—$1.75, 5”—$2.00, 6"—$2.50, 

7"—$ 3-00, 8"—$3.50, 9"—*$4.25, 10"— 
$5.00, 11"—$6.50 and 12'/'—$8.00. 

MIR-O-LEN 

A new cleaning solution that does not leave streaks, 
for nlumlnum-eoated mirrors and other optical 
surfaces Price per bottle, (10 cts. Postpaid 

LEROY M. E. CLAUSING 

5 507-5509L'j Lincoln Ave., Chicago, Illinois 


Telescope Makers’ Supplies 

RAMSDEN EYEPIECES 

V'-V'-l" $100 each 1 K*"-$0 00- 2"-$l0.00 
The ItnniMlen E>eplece is ideally suited for the 
i efleetor Being free from color and distortion, 
It does not transmit color to the mirror Htid has 
a large flat field 

Mirror Kit' up to and Including 111" 0" Kits 14 00 
each Other s1proportlonatelj low. Then* klH In 
elude the very tlneat ahiadves, pitch and rouge ob¬ 
tainable. 

MIRRORS SILVERED and LACQUERED 

ti"-$2.o«--s"-$2.r»o io" -$3.oo l2"-$3.r.o 

Write for Free Circular 

DONALD A. PATCH 

38 Crescent Street Springfield, Vermont 


—TELESCOPE MAKERS— 

MIRROR* TESTED FREE 
MIRROR OUTFITS, soa'lst* with 2 ties* dices, 
abracivtc, tempered pitch, beeewax. rouge template and 
instruction*—€"—$4.00. Other elite greportlonatety 
low. Quality equal t# any to the market. 

PYREX OUTFITS «e above, 6"—16.00: 8"—$8.00 
PRISMS GUARANTEED SATISFACTORY 
%" ar 1 1/16"—$t; r—$2.75; I*/*"—$4.50: 1%"—$6. 

Finder «5*° 

RAMSDEN EYEPIECES— Unaet Quality itniet 
In braae mountings, standard I'/a" diam. 

Va” ff Vs" F.L...714.00; I" F.L. .$2.50 

Va" F.L. 3 lens eyepiece etand. I Vi" dla.$3.00 

KELLNER 3 lens ortheeeople eyepiece !'/«" %a.qo 

F.L. Standard ('/«" dlemeter. 

CJtLL, adjustable, 6" aluminum.~.-$4.50 

SPiDfcR PRISM HOLDERS, adjustable.$2.30 

R0NCHI TEST GRATINGS—atchto on thus. $<1 ,e 0 

In standard I 1 /*" eyepiece mountings. ... 1 

FREE cirtalee Teleecapei, A Ucroecopet, Binotnter*, 
etc. Complete Inttruttifm tor Teleteope Making, 10c. 

PRECISION OPTICAL SUPPLY CO. 

991 E. 163rd Street New York City 


Chance of a Lifetime! 

3J" SCOPE #18*° 

Cost U. S. Gov’i. $125.00 

Amazing TELESCOPE bargain at a few cents on 
the dollar Tost S. Oov't about $123 each. This 
Invisible rnv signal appaintus consists of a shot t 
focus telescope with a 3 V' ACHROMATIC OB¬ 
JECTIVE lens The lens alone Is worth ttmin times 
our price for the complete outfit Manv customers 
use these for tanking telescopes and other pur¬ 
poses. Signals b\ Infra-red and ultra-violet light 
up to 18 miles. Complete with flitets, fine telegraph 
key on Bukellte base with theostnt and ammeter, 
extta bulbs, etc. Operates on 4 dty cells or fiv 
storage ballon Not manv left and thov are going 
fast Sent on receipt of $]R 50 or $1 C. O. 1). Ex¬ 
press extra. Money hack guarantee. 

Free Catalog—Over 200 Items 

Binocular 1 !, field telo-tropes, microscopes and optical 

In-trumenO Largest nnd finest a'.sort merit in America 
New low price. AKn cTpetinicnt.il lcmos, prisms, etc. 

DuMaurier Co., Dept. 163, Elmira, N. Y. 


i. ■: i: 

Heavy Precision 

TELESCOPE MOUNTINGS 

Send Your Requirements 

Harry Lkf. Armh.er 

14269 Northlawn Av«. Detroit, Michigan 


READ This BOOK FREE 


425-Power 

$18 50 



Entitled ‘‘Revealing Nature's 
Wonders" — tells joys of 
exploring with the microscope. 
Pictures real microscope values 
—this 42 5-power, for example, 
highest magnification at any¬ 
where near this price 100- 
powTr, only $5.00; 150-power, 
$12 50; 215 -power, $15.50. 
Home slide-making set, $3.50. 
Monev-baclt guarantee on dll 
dt dealers or direct postpaid 
(or G. O. D ). 

tMT Write for Free Book Now 

WoLLENSAK Ot’TICAL COM PANT 

800 Hudson Ave,, Rochester. N. Y. 


Woll 
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Figure 8: Glass after scoring 




Figure 9: Same after polishing 

M R. RUIZ next takes up the question of 
the actual nature of the polishing 
operation—sub-microscopic planer work or 
molecular flow (the “butter” theory —which 
is discussed in “A.T.M.,” pages 326-331, 
but which has never been settled), 

“The process of polishing,” he says, “is 
different from that of grinding. Years ago 
Lord Rayleigh advanced the theory that 
polishing is essentially a process of plastic 
How of molecules from the hills into the val¬ 
leys, although undoubtedly there is gome 
removal of material which is not deposited. 
Figures 8 and 9 show the results of an ex¬ 
periment by the author which bears out this 
theory. Figure 8 is a photomicrograph of 
an ordinary piece of plate glass which has 
been scored with a splinter of Stellite; the 
magnification is approximately 100 diame¬ 
ters. The glass was then polished with rouge 
on pitch, using considerable pressure, until 
all the scoring had completely disappeared 
when examined under the microscope. 
Chemists tell us that a substance on which 
energy has been spent is less stable, so that 
if we etch the glass with hydrofluoric acid, 
we may expect that the acid will attack 
and remove more readily the material de¬ 
posited in the grooves. Figure 9 was taken 
after the glass had been etched with the 
acid, and it will be seen that the original 
pattern of the scoring is brought out more 
<>r less, The scoring was not of uniform 
depth, which explains why some of the lines 
have disappeared almost completely. The 
distortion of the lines shows that there has 
been plastic flow of the material. The nu¬ 
merous random light scratches were caused 
hy carelessness in polishing.’* 

These results are in favor of the butter 
theory. Most scientists who have investi¬ 
gated favor that theory—mq#L practical op¬ 
ticians the other. 


ARMY MICROSCOPE LAMP 

f BAUSCH ft LOMB or 

i Y LEITZ «amf»ctur* 

Pour Corning Dayltte rIhm win¬ 
dows gtre almost pure whlto 
light. ('ouiplfte with bulb, 6-toot 
cord, plug and switch In cord. 
Warming plntc on top of lamp 
for heating innunta. etc. 


BM itJB YOI R OW1V 

KtKFLKl'TINtt TKI.KM OPE 

4 Inch Kit $3.75 

6 Inch Kit. 4.50 
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WORLD-WIDE RADIO 

Conducted l>v M. I„ Ml HL KM AN 


At tomatic Volt me Control 

ECFIVEILS Inning automatic volume 
conlrol may prove to lie excessvely 
noisy when tuning from station to station, 
due lo the fact thul the sensitivity of the 
receiver circuit reaches maximum at such 
intervals when there is no signal voltage. 

The automatic volume control is really 
not a volume control at all it is a sen¬ 
sitivity or gain control, hut since an increase 
in sensitivity or gain also produces an in¬ 
crease in signal volume, the term applies. 

The operation of an automatic volume- 
control circuit is not difficult to under-land. 
\ portion of the rectified signal \oltuge is 
fed hack to the control grids of the amplifier 
tuhes. This voltage is effectively negative, 
and the greater the negative voltage im¬ 
pressed on the grids of the amplifier lulu s, 
the less the amplification. Since the value 
of this negative voltage is dependent en¬ 
tirely on the strength or voltage of the re¬ 
ceived signal, it is obvious that the weaker 
the signal the less negative voltage there 
will he to impress on the amplifier tuhes. 
Consequently, the amplification or gain is 
of a high degree. If tin* signal strength i-> 
of a considerable value, the negative vol¬ 
tage impressed on the grids of the amplifier 
tuhes will he greater, and in consequence 
the amplification will he less. The net re¬ 
sult is that irrespective of the sirength of 
the received signal, the output will remain 
at a fairly constant level. 

It is evident from the foregoing that if 
no signal is being received, there will be 
no negative voltage on the grids of the am¬ 
plifier tubes, with the result that they will 
operate “wide open,” -o to speak. Under 
this condition of maximum sensitivity, local 
noise is greatly amplified, which accounts 
for the racket when the receiver is being 
tuned from one station to another. 

The accompanying sketch serves to illus¬ 
trate this action. In the sketch, the receiver 
sensitivity is plotted against the motion of 
the tuning dial pointer. The point M repre- 
sents the maximum sensitivity of the re¬ 
ceiver. 

It will be noted that as the toning dial 
pointer is rotated (this corresponding to 
the direction of tuning in the sketch) the 
receiver is at maximum sensitivity until 
broadcast station A is reached, at which 
point the sensitivity is levelled off to a 
point which provides tin* correct amount of 
signul voltage to maintain equal volume 
output with respect to other broadcast sta¬ 
tions. 


^Editor, Communicttion and Broadcast Engi¬ 
neering; Radio Engineering; (Radio) Service. 


As the tuning progresses, ihe receiver 
again reaches maximum sensitivity as there 
is no signal voltage to hold down the gain. 
However, as soon as the receiver comes 
into tune with broadcast station B, the sen- 
sivity again decreases to a value that will 
provide the same volume output. The same 
is true for stations C and I), and so on. 

Jt will he noted that the dips in the 
curve are not uniform; neither are tin* sig¬ 
nal voltages received uniform, dims A rep 
resents a moderate signal, B a weak signal. 
<: a strong signal, and 1) a very strong 
signal from a nearby station. When station 
I) is being received the sensitivity of the 
receiver is at a very low point, and there 



This curve, showing receiver sen¬ 
sitivity plotted against motion of 
the tuning dial pointer, illustrates 
the operation of automatic volume 
control. A full explanation of the 
important action that takes place in 
a receiver is given in these columns 

is little, if any, possibility of bearing any¬ 
thing but the loudest local noise or man¬ 
made static. On the other hand, the signal 
from station B is so very weak that high 
sensitivity is required to bring it up to un 
equal volume level. I he result is that local 
noise is also amplified. 

Every locality has a definite “noise level” 
below which satisfactory reception cannot 
be had. An arbitrary noise level is indicated 
by N in the accompanying sketch. Any 
signal so weak that the degree of receiver 
sensitivity falls w’ithin this area will be a 
signal accompanied by noise—such as with 
station B. 

An automatic volume control is actually 
an anti-fading device; that is, it will, with¬ 
in limits, keep the volume level of a fading 
signal at substantially the same value. This 
means that if the signal from station A 
should commence to fade, the sensitivity 
or gain of the receiver would automatically 
increase. Thus station A might cause only 
a slight dip in the sensitivity curve one mo¬ 
ment (such as at B) and a large dip (such 
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at D) the next moment. But, irregpec- 
live of the strength of the signal, the output 
volume level would remain substantially 
constant. The only discernible difference to 
the ear would be that, during the period 
when the signal was very weak (such as at 
Bl. the noise level would be audible. You 
can demonstrate this action very nicely by 
tuning in a distant station and noting the 
rise and fall of the noise level in the back¬ 
ground. 

Not all receivers equipped with automatic 
volume control are noisy between stations. 
As a matter of fart, it is common practice 
in the better ieeohcrs to introduce a time 
lag or a delay action to the a\c. This is 
icpresented by the dotted line T in the 
sketch. In this instance, the automatic 
\olurne control does not release the tubes 
instantaneously, with the result that when 
tuning from station (1 to I), for example, 
the receiver does not return to full sensi¬ 
tivity ut once. Tin* process is gradual, and 
since u listener tunes from one station to 
another quite rapidly, sensitivity, and there¬ 
fore noise, is field down. 

Cuban 'Phones 

T HE Cuban Onvernnienl has autbon/ed 
the in- of a portion of the dO-meter 
amateur band bv Cuban amnlcm iadu>- 
phone stations stations having calls with 
the prefix “CO”. The specific channel open- 
i d for 'phone use extends from 7000 to 7100 
ke. United States a mat eti is are not permitted 
to im‘ radiophone transmitters m the 10 
uu-ter band. If has been set aside for use by 
amateur radio-telegraph stations <ml\. 

Fr tyi ii!\c v Mon m , vnoN 

M AJOR ArmMmngV svsiem of frequen¬ 
cy modulation is unique if for no 
other reason than the fact that tin* greatei 
the frequency band width employed for 
tiansmission, the less noise received. Until 
lecently, noise has been fought with power; 
possibly in the near future noise will be 
fought with frequency bands. In either 
event, the Federal Communications (aim- 
mission is the deriding factor. 

' The Shadow" 

T HE mysterious form of interference re¬ 
ported in this department last month has 
occupied the attention of governmental and 
commercial radio agencies alike. Because 
of the unpredictable raids of this inter¬ 
ference into marine, trans-oeeanic, aircraft, 
military, naval, amateur, and probably also 
mi the television sections of the radio spec- 
lium, the strange radio signals have become 
known to engineers as “the shadow.” "Wil¬ 
liam A. VVinterbottom. Vice President and 
Ccneral Manager of R.C.A. Communica¬ 
tions, Inc., lias made the announcement 
that scientific methods are being employed 
to track down the source of these sounds. 
1 hose radio waves have not the character 
<>f telegraphic or telephonic signals, and are 
definitely unrelated to any “static” or cos- 
mic-ray phenomena within the experience 
(| f engineers. Unlike static, they are usually 
observed on definite frequencies. Their “fin- 
prints” have been taken in the form of 
phonographic, recordings of the weird 
s o<inds they produce, and the engineers 
an ‘ slowly “closing in” on the answer to 
d'e mystery. Radio direction finders und 


cathode-ray oscillographs are other devices 
of modern radio science that are being em¬ 
ployed in the hunt, the one being used to 
determine the direction from which the 
signals come, and the other to measure their 
phase and frequency of modulation. 

“The shadow” has been most active in 
the frequency band between 11,000 and 
14,000 kilocycles, although it has been ob¬ 
served as low as 6000 kilocycles and as high 
as 18,000. 

The type of signals rmdtrd by “the 
shadow” are annoying but rarely disruptive 
to the communications paths across which 
they sweep. Their interference is most 
serious to radio-telephone signals, which of 
course includes the short-wave broadcasting 
seivices that hundreds of thousands of per- 
-oiis in this country tune in on their all - 
wave receivers. 

At stations of RU A and other radio com¬ 
panies in the eastern l nited States, the 
mysterious signals are most frequently ob¬ 
served between the hours of ( ) A.M. and 
6 P.M. But it is already known that “the 

shadow's” operations air bv no means lim¬ 
ited to this section of the counliv, for it bus 
been observed on both coasts, and at various 
points in between. 

As a matter of fact, “the shadow” took 
a band in the recent broadcasting which at- 
1 ended the stratosphere flight fiom Rapid 
Uitv. On that occasion the RCA station at 
Rivet head, U.I., tuned in directly on the 
balloon's transmitter and had perfect re¬ 
ception but for the interference of those 
mysterious waves. This caused a quick 
change in the technical facilities employed 
to bring voices from the balloon to the 
broadcasting networks, it being necessary 
to pick up the balloon’s radio at an RCA 
station in Uhieago, where the interference 
was not being experienced at that particular 
t ime. 

So far the radio communication and 
broadcasting companies have bad no serious 
difficulty in circumventing the interference 
caused by the mystery signals. But there is 
little doubt that the public who listen in 
on the short-wave bands have already suf¬ 
fered considerable inconvenience, and may 
expect still more in the event that the mys¬ 
tery is not solved shortly, for “the shadow ’ 
lias become increasingly acti\< in the l nited 
States. 

Engineers are confident that, from what¬ 
ever source the mystery waves may come, 
they are not being employed in any known 
form of communication. It is therefore 
possible, if not probable, that whoever is 
generating the waves may be entirely un¬ 
aware of the interference they are setting 
up. Were they carrying intelligence of anv 
nature, this would supply important clues 
to their origin. But as it is, the searchers 
must rely entirely on analysis of waves by 
scientific devices in their approach to a solu¬ 
tion of the mystery. It has already been 
determined that the power sources of the 
waves are of two types; on some occasions 
the signals are produced by half-wave 
rectified power, and on others by a full- 
wave rectified source. 

It is understood that engineers of the 
United States Navy Department have attri¬ 
buted at least part of the weird interference 
to radiations from high-frequency “fever 
machines” used in hospital*. But whether 
“the shadow” is, after all. a “multiple per¬ 
sonality,” arising from a number of sources, 
is still to be finally determined. 


(FRHJ 

INVENTORS 

Write for these Books 

( ^<\N you answer these questions: How do the 
J Patent Laws protect an Inventor'! What Is the 
first simple step to take to establish a claim to an 
Invention! What kind of a sketch or drawing Is 
needed '• When Is a model needed 1 ' VNluit can an 
Inventor do to secure financial asBistHnec v What can he 
patented! How can a man go about spiling an Invention? 
These and many other jmlnts are covered In the two hooks 
shown here. Both of them are yours for the Making 

- HOW WI HILP 

INVENTORS 

For thirty-seven years, it 
has hern our business to 
help Inventor'.; to assist 
them In ae< urine ill the 
protaction to which they are 
entitled. VVe tell vnu how 
to avoid pitfalls \V> en¬ 
deavor to keep expense 
at n minimum and ar- 

7 range deferred payments 
when needed The fads In 
fhevr hooks ran he north 
much to the man with a 
prartleal. useful, salable 
invention Write ns a 
rard or use the hnndv 
coupon Copies will he 
sent with our compliments 



m VICTOR i. A 

Evans & Co. 


VICTOR J. EVANS & CO.. 
Registered Patent Attorneys. 
737-C Victor Building, 
Washington. D. C. 


Send at once a free rnpv of your book "Patent . 
PiotriMon anil yotir spec Ini honklrl of "Kilggex- | 
I ton-, on When and llow to sell an Invention * 


ELP FOR INVENTORS! 

Millions have been made from Plena properly de- 
' doped and protected Send us n rough sketch or 
model of your Invention and we will submit rom- 
m plotc i< port looked by thirty year* experience. 
< ontldcntini srtvUe; hank refrrem es furnished. 
Modern equipment We uho manufacture Inven¬ 
tions In anv quantities at low ro«,i Kiee booklet 
Making Inventions ray" sent on request 

CRESCENT TOOL COM PAN Y. Dept. H, Cincinnati. 0. 


THEODORE H. RUTLEY 

Patent Attorney 

Patent Offlre Register No 18.93ft 

H2-A Colorado llldy, V aislilngtnn, D. C. 


Experimental and Model Work 

Fine Instruments and Fine Miohlnery 
Inventions Developed 
Special Tools. Dies, dear Cutting. Ele 

HENRY ZUHR. Inc., 187 Lafayette St., N. Y. C. 


PATENTS 


TIME 
COUNTS 

y In applying for patents. 

A Don’t risk delay In protect - 

A Ing voqr Ideas Send sketch 

£ST or model for Instructions or 

write for FREE hook, "Pat¬ 
ent (luldr for the Inventor". 
FREE BOOK and "Rcdvrd of Invention 1 ' 

contains v«iu»bfr tn?<n form No charge on how to 

nmtmnrc.utin* »n i>nt*nt proceed. Prompt, ciireftil, ef* 

r A „n’ , ’ V witi,o!r» Uncut service 

ebisrt* Write— 

CLARENCI A. O'BRIEN 

and Hyman tarman 

548-C Adam* Building, Washington, 0. C. 
Registered Patont Attorneys before U. 8. Patent Offlae 










158 


SCIENTIFIC AMERICAN 


MARCH • 1936 


It*8 here! 


THE NEW 


PHOTOSCOP 

TNI VERS AL 
Photo-Electric 
Exposure Meter 
for Still and 
4 Ine-Phot ography 



The A ew Photoscop (Actual Size) 


Different in shape and of vest 
pocket size measuring 2% x 3 x 
I’Vhj over all. 

Vastly improved and novel con¬ 
trol of the reading angle. 

Direct “stop’' indication for any 
pre-set film speed, exposure time, 
or Cine-camera’s “frames-per- 
second.” 

Designed by practical photogra¬ 
phers to meet all the requirements 
of the usual still-picture or movie 
making. 

Price complete with sturdy Eve- 
ready leather case and neckcord. 



“What thr Photoscop 
Secs'' 




Scud for book¬ 
lets S. A. P. 
“Facts About 
the New Fhotn- 
scuji.” and “A 
Refrtcncc Bo<jk 
for PhotoKra- 
phicExposurc.” 


Willoughbys 

World’s Largest Exclusive 
Camera Supply House 
110 WEST 32nd STREET, N. Y. 




CAMERA ANGLES 

Conducted by JACOB DESCHIN 


Much in Little 

HE epigrammatic form of expression 
may be employed by the photographer 
as forcefully as by the orator and author, 
if the camera worker will concentrate his 
lens on the particular feature of the human 
anatomy, inanimate object, or what not, 
that appears to him to fit bis interpretation 


rule of standing well off from the subject 
in order to achieve good perspective may be 
ignored for the time being. St), using ordi¬ 
nary common sense and guided only by the 
idea, crawl up as close as you need to or as 
the lens will permit. A short-focus lens will 
do wonders here, but the regular lens, and, 
of course, the telephoto will often serve. 

Incidentally, if the particular lens you 
have will not give you just the small portion 
you want, take whatever else goes with it 
and compose your picture by enlargement 
later. 

Treatment of an epigrammatic picture 
may be grotesque, with serious, humorous, 
or serio-comic implications, or, within its 
sphere, may be fairly straightforward. Thus, 
“Pipe Dream” might be included in the 
former category, and “Tangled Thoughts” 
in the latter. Because of the abrupt point 
of view, distortion is unavoidable, and, in 
fact, desirable, but distortion here means 
something else again from the meaning of 
the term as it was discussed in our Feb¬ 
ruary issue. Distortion here is a means em¬ 
ployed for the projection of a thought; in 
the other case, a deliberate, manual pro¬ 
cedure fluring enlargement to produce cari¬ 
cature. 

While epigrammatic pictures generally 
are made after much planning, it is sur¬ 
prising how often some of the best sugges- 



"Pipe Dream” 

of character, mood, atmosphere, or of some 
original idea. 

He may slice a head, for example (hut 
“gently, brother, gently, pray”; that is, 
with an eye to composition, for one thing!, 
or he may emphasize in his picture only 
eyes, or feet or hands, a significant crook of 
the elbow or the graceful rurve of a woman’s 
neck. This dramatization of detail will often 
tell more within its small scope than would 
the inclusion of the entire figure or object, 
without the annoying distractions and super¬ 
fluous material which the latter too fre¬ 
quently entails. 

Composition is all-important. A “much-in- 
little” photograph will stand or fall on the 
correct placement of the chief point of in¬ 
terest within the framework of lines and 
curves, few though they may he. Failure in 
this regard will, more often than in other 
types of photographs, mean failure of the 
idea in the photographer’s mind to hr real¬ 
ized on paper. Good composition will pro¬ 
vide emphasis where it belongs, and correct 
emphasis for a well-conceived idea will 
mean a striking picture-story. 

Since interpretation and not realistic 
presentation is the method employed in pro¬ 
ducing this type of photograph, the usual 



'"Tangled Thought*” 


tions will come in the course of arranging the 
subject and in varying the position of the 
camera. Material lies everywhere and may 
he used for other purposes than to express 
an idea or emotion. Thus, a broken egg 
shell, the spokes of a wheel, an interesting 
design noted in, perhaps, some common¬ 
place household object, may be sufficient 
justification for a picture if the arrangement 
and lighting are so executed as to give joy 
in pure line and the satisfying contrast of 
light and shade. 

The photographer is at liberty in this type 
of work to shift his matorial as he sees fit 
and sometimes in a grossly unorthodox man* 
ner. Thus in “Pipe Dream,” the subject’s 
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head was originally in a horizontal position; 
also, th$ picture is a print made by combin¬ 
ing two negatives, one being reversed, al¬ 
though this could just as well have been 
done by taking the second negative in the 
reversed position in the first place. But then, 
the photographer did not think of the final 



"Contrast” 

print until he started arranging his material 
in the darkroom, so this offers another 
chance for working up an idea or completely 
revising the original one. 

Thinking about epigrammatic pictures 
and playing with ideas while studying the 
possibilities of the humblest material that 
greets the eye are good training in composi¬ 
tion and in noting in sticks and stones 
pictorial sermons well worth photography. 

Still-Movie Camera 

A COMBINATION motion picture and 
ill camera selling at an extraordi¬ 
nary low price is shaped something like a 
movie camera, loads 10 feet of film at a 
time, and may he operated continuously foi 
this length for movie work, or 40 pictures 
may he snapped off in quick (or otherwise) 
succession. If the exposures are made in 
quick succession, prints are later made up 
into hook form in the order in which the 
exposures were made. Flipping these 40 
prints quickly gives the illusion of a movie. 


Fine Grain Developer 

A NEW fine grain developer which has 
been attracting favorable attention is 
the Eastman lUtra Fine Grain Developer, 
which comes handily packaged in pint and 
^uart cartons. The latter is more economi¬ 
cal to purchase since the cost is only a third 
more than that of the pint. 

(Jiving the fine grain results of para* 
phcnylenediamine types of developer but 
without their slowness, the new developer al¬ 
lows the same maximum enlargement, ex¬ 
posure latitude, and film speed, is stainless, 
non-toxic, keeps well in solution and bus 
great developing capacity, being as sim¬ 
ple to use as the tried-and-true “M-Q.” 
Speeds of development at 65 degrees are 
10 to 15 minutes for such films as Pana- 
tomic and 15 to 20 minutes for “superpan.” 


Screw-In Mounts 

S OME persons find difficulty interchang¬ 
ing lenses on screw-in mounts, pre¬ 
ferring for that reason camera bodies 
equipped with mounts of the bayonet type. 
We know that reasonable gentleness and 
eaution in starting the lens or filter on its 
circular course are the whole A, B, C of 
•he problem, and the “knack,” if any, lies 
merely In bringing the lens Sown level with 


the mount and carefully sliding the lead end 
of the threading of the lens into the grooves 
of the mount. It may he helpful to some not 
to attempt to interchange lenses while hold¬ 
ing the camera in the hand but to first place 
the camera on its back on a table or other 
flat surface. 

“Bulletin” Board 

A PLACE for everything and everything 
in its place is the rale in the dark¬ 
room of the worker who aims for perfec¬ 
tion in hL pictures. In one darkroom a 
piece of Beaverboard measuring 12 by 18 
inches wa* nailed to the wall, in the corner 
where solutions are weighed out and mixed. 
Manufacturers* formula sheets and formu¬ 
las copied out of hooks and magazines or 
obtained from dealers or fellow workers are 
thumb-tacked to this hoard and are there 
whenewT wanted. Another use for such a 
“bulletin” hoard is for a list on which need¬ 
ed items are noted as they approach the 
vanishing point. There is nothing so ex¬ 
asperating and so dampening to enthusiasm 
as being short of some chemical ingredient 
when we have gone half-way through the 
process of mixing a formula, or finding 
during n heavy evening of printing that we 
lacked sufficient paptfcr to complete the pro¬ 
gram we had set for ourselves. 

Easel Copying Stand 

A VALOY enlarging easel was pressed 
into service for a copying stand on one 
occasion and found very serviceable. The 
easel was placed against a wall with the 
original upside down in order to get a right- 





How an enlarging easel may be used 
to hold a photograph for copying 

side up view on the ground glass. A vertical 
picture, of course, can as easily be taken by 
resting the easel on a table and shooting 
down. The easel guides furnished ideal mar¬ 
gin rules and, being of metal, held the pic¬ 
ture rigidly. 

Focusing Aid 

T HOSE who have found difficulty looking 
for a negative that could he scratched 
so that on projection the sharp lines could 
be focused—the damaged negative to be re¬ 
placed by a good negative which could not 


Only 

Cameras 

Left! 


Yoifftlamder 

VIRTUS 

F3.5 Skopar Lons in 
Compur Self Timer 

* 29 *° 

formerly $42.50 




TRADE IN 
YOUR OLD 
CAMERA 


Because these cameras arc no long¬ 
er listed in the catalogue we are 
able to make this most unusual offer. 

Here is a modern pocket type cam¬ 
era. It is fitted with built-in type 
of finder and a simplified distance 
setting scale that automatically sets 
lens in proper position. 

Lises Brownie No. 120 film, regula¬ 
tion size, 2% x 31/4, but makes 16 
vest pocket pictures 1 % x 2*4. It’s 
light, compact, and sturdy and fits 
easily into a hip pocket. 


Willoughby* 

World’s Largest Exclusive 
Camera Supply House 
no WEST 32nd STREET, N. Y. 
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A thrilling pictorial 
record of 

aviation's progress! 



FLIGHT! 

By Agnes Rogers 

A Ixrok about all phases of flying, from 
Lilicnthal’s glidn to today’s transoceanic 
clippfis Over 150 photographs with ex¬ 
tended captions show airplanes in peace 
and war, famous aces, military and naval 
manu’uvrrs, hairbreadth escapes, passen¬ 
ger and mail planes, and models 

Frank A. Tichenor, Publisher of Aero - 
Digest, says’ “A fine book for everyone 
interested in aviation, not only from the 
standpoint of its beauty, but also as a 
technical refeience.” 



You will want to 
add this book to 
your library Get 
A it on a nioncy- 
bark guarantee 
_ bv using the 
^ coupon below. 

$ 2.00 


HARPER & BROTHERS 
49 East 33rd Street, New York 

Gentlemen: Please send me a ropy of 

FLIGHT, f will pay the postman $2 Of), pins a 
few cents delivery charges when the hook is 
received 1 understand that if it is not entirely 
satisfactoiy I may ictnrn it within ten days 
and my money will he refunded 


V ame 
Addten 

FlCherk here if you ui-di to include $2 00 :e\th 
♦his coupon, thus saving drlneiy charges. 
Same ictnrn pi ivilepe 


The Flying Family 
In Ivreenland 

By Fim t. Col. George IL Hutchinson 

I his is a story of the four llutchinsons 
father, mother, and lilllr Janet Lee 
and Kathryn - whose flight to Greenland 
a year or two ago attrueted so much 
attention. It tells the intimate storv of 
their airplane journey while attempting 
to make a trip across the Atlantic, of 
their disappearance, and of their final 
rescue. It is as much a story of adven¬ 
ture as it is an epic in the annals of 
aviation progress. Written for youths and 
grown-ups alike.- $2.15 postpaid. 

SCIENTIFIC AMERICAN 
21 West 10th St., New York, N. Y. 


properly be focused because it was over- 
dense or for some other reason—will wel¬ 
come a device known as the Exakt that does 
the job much better. Coming in sizes rang¬ 
ing from 35-millimeter to 9 by 12 centimeter* 
the device is a film, in the center of which 
is a negative the size of the negatives being 
used. This negative, instead of the haphaz¬ 
ard scratches aforementioned, consists of 
fine dots and geometric figures, which are 
easily focused. All the lines should focus 
sharply, thus affording sharp definition; one 
worker has found that he can focus best with 
the dots, others may find they can do better 
with the lines. 

New Photoscop Arrives 

F INAL details on the new Photoscop 
photoelectric exposure meter have been 
made available with the appearance of the 
instrument on the market. Designed for 
still and motion picture photography, it is 
of vest-pocket size and comes in an “ever- 
ready” leather case which may he swung 
from tIiv* neck by a cord. 

In describing the original feature of the 
new meter - the inclined photo-cell and 
mirror—the distributor says that it “limits 
the angle of measurement to only about 45 


The Photoscop with its leather 
case open, ready for instant use 

degrees of photographic importance; only 
about 20 degrees above the meter axis, and 
about 25 degrees below’ the horizontal plane 
of the meter. The region directly in front 
and just below the horizon is favored. The 
‘top-light’ influence', which is so frequently 
interfering in exposure meter reading, is 
completely eliminated.” 

The new Photoscop gives direct readings 
after pre-setting of the film speed and the 
generally used shutter-time of the still- 
camera or the “taking-speed” of the motion 
picture camera. A red pointer swings into 
position on the dial when the meter js 
pointed at the object, giving instant read¬ 
ing. 

The meter gives readings from 30 seconds 
to 1/1000 of a second, with cinematic tak¬ 
ing speeds ranging from 8 to 96 frames per 
second. Film speeds are from 14 degrees 
Scheincr (Kodnchrome speed) to 29 de¬ 
grees. 

The statement is made that “the new 
Photoscop will cover every fairly adequate 
illumination, daylight or artificial light, in 
which the vast majority of pictures is taken, 
and which ie necessary for attractive re¬ 
sults.” 



LEUDI 
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Eaaily Oaeratad Expo¬ 
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Comparable to an extremely 
compact precision watch. 
Laud I Is ever ready to five 
you the CORRECT exposure. 
It I* the most unique, de¬ 
pendable and most easily 
operated of Exposure Meters. 
Equally rellablt outdoors or 
under artificial llfht. Ltudl 
will solve all your exposure 
| problems aoourately, conve¬ 
niently and with a minimum 
of manipulation. 

$2.00. Puree, 15c extra. 


MIMOSA AMERICAN CORPORATION 
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CENTRAL CAMERA COMRAMT» Eat. tIH 
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Chicago, III. 
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Build a 
Photographic 
Library 

Modern Photography With 
Modern Miniature Cameras, by 

William Alexander. Covers all 
branches of work that can be under¬ 
taken with miniature cameras In¬ 
cludes accessories, finishing, enlarg¬ 
ing, and some of the troubles that 
arise in this work $2.15. 

Practical Amateur Photography, 

by William S. Davis. Deals with the 
whole subject from the origin and 
growth of photography to the latest 
types and uses of cameras. 264 
pages, illustrated. $2.40. 

Camera Lenses, by Arthur W. 
Lockett. Explains simply and clear¬ 
ly. yet with scientific accuracy, all 
the underlying principles of lenses. 

85c. 

Infra-R^d Photography, by S. 0. 

Rawlings. A treatise on the use of 
photographic plates and films sen¬ 
sitive to infra-red. Exposure and 
processing are fully covered and 
many formulas are given for sen¬ 
sitizing. $1.65. 


Prices Quoted Include Postage 


Write to Us 

for Advice Regarding Books on 
Any Phase of Photography 
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raddle, slam, sock, and whang. The com¬ 
ing of dictionaries and formul correctness 
slowed up the flow of homely language. 

But the present century gives some hope. 
“It is too early to make more than a sur¬ 
mise,” says Dr. Rockwell, “hut no devotee 
of the funnies can fail to read the signs of 
the times.” In the vigorous style of modern 
fiction he also sees words which will force 
themselves into standard usage. “He that 
has ears for hearing, let him sharpen them 
and he will surely hear the grass growing 
in the field of verbal lambastics.” 


Sad Stati; of Nation's 
Timberland 


T HE completed report on timheilands in 
Minnesota -the first state to be surveyed 
in a nation-wide inventory by the Forest 
Vr\iee — is called a “picture in miniature” 
of the forest situation in the United States. 
It shows that “a century of use and abuse 
lias made a profound change in forests.” It 
shows “conditions typical of many stutes 
where destructive clearing and lumbering” 
have been common. But it also has brought 
together facts important in forming new 
programs of conservation and rehabilitation 
in all states. 

Of an original forest area of 31 1 L- mil¬ 
lion acres in Minnesota, there lemain to¬ 
day only 19M* million acres, much of which 
is classified as “forest” for lack of a better 
name. Actually, 21 percent of it has no tree 
growth, and 38 percent is occupied only by 
aspen and scrub oak. Only 41 percent re¬ 
tains any semblance to tin* original types. 

The changes in size and quality of timber 
are striking. The original forest contained 
at least 10,000,000 acres of old growth pine, 
spruce, and hardwoods. The present area 
of old growth suw timber of all types is 
only 343.OfX) acres or 3 percent of the origi¬ 
nal. Ninety-seven percent of this kind of 
timber, which was the mainstay of the 
lumber industry, is gone. 

A few areas in Minnesota—such as the 
Superior district and the Chippewa National 
1'orest—indicate what may lie expected of 
cut-over lands with reasonable care and 
protection. The Superior district, burned 
over almost completely 70 years ago, now 
bus more than 300,000 ucres of second 
giowth nearing merchantable saw-timber 
s i7e and nearly a million acres of cordwood 
forest, over half of which is in valuable 
pulpwood types. 


Mosquitoes Cause Many 
Deaths in U. S. 


B ECAUSE so much publicity has been 
given to the remarkable eradication of 
ydlow fever throughout the world by con- 
,r °l of the particular mosquito which car- 
1108 (he germs of that disease, the erroneous 
Belief has sprung up that mosquitoes no 


°nger are important agents of disease, 
points out the American Institute of Sanita¬ 
tion, 

Close to 3000 persons in* the United 
States die annually from malaria, which is 
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seeing trips, shopping tours; gives in¬ 
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concerts, museums, and historical 
places; secures guides and interpreters. 
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It’s ulniost beyond belief bow 
easily you can learn to s peak 
FRENCH. CKKMAN. SPANISH or 
f ITALIAN with the Cortina Short- 
tf Cut Method Thousands In all walks 
of life have quickly learned. 

If >011 want to make mote money 
if joti want a better position- - 
greater mental development grenf- 
er enjoyment of life higher social 
Count Cortina position, or If you want to travel, 
learn to speak a foreion Innouapc. 
You can do It. quickly, easily, thoroughly with 
the Cortina Short-Cut Method 

FREE BOOK on 

YOT T CAN. Free book ' tells 
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BOOK BARGAINS 

Up to 75% Off Retail Prices 

★ Here are only a few of our hundreds 
of After-Holiday Clearance Bargains 
in Books. Only a few left of each title. All 
unused, perfect copies, valuable additions 
to any library. 


1. THE ILLUSTRATED 
WORLD HISTORY. 1,000 
(thin , 800.000 words, 10,- 
000 subjects A Htupondoua 
lecord of world events In 
one fascinating volume 

Ast’n Price, $2.03 

2. MY EXPERIENCES IN 
THE WORLD WAR. By 

John J, IVndtlng First Edi- 
tlrm of the autobiography 
that won tlie Pulitzer Prize. 
2 vol*. Boxed Piofuse.ly il- 
lus ($10.0 0) 

8p*>ial Asi’n Price. 
2 vole. $2.96 

3. THE MONSTER OF 
DU88ELDORF. By M. H. 

Wagner Ulus The life and 
t elehrated trial of Peter 
Kurten, notorious mass mur¬ 
derer, none extraordinary 
than ".lack The Kipper *’ 
($2.50) 

A»*’n Price, 79« 

4. A SHORT HISTORY OF 
ART. Crum pre-hMorlc 
times to the present Vi<>- 
fMfldv illustrated Handy, 
useful t' mu p r e h e n s 1 v e. 
i$: 50) 

Ats'n Price. $2.98 


5. THE 8CIENCE OF 10. CHARLE8 LIND- 


6. AFRICA’S WHITE 
MAQIC. First edition Pro - 
finely illustrated from pho¬ 
tographs ($3.00) 

An’n Price. 89e 


7. NONSUCH— Land of 
Water By William Beebe. 
The fascinating description 
of natural life In Bermuda's 
Islands. ($3 50) 

A»»’n Price, $1.39 


8. THE WORK, WEALTH 
AND HAPPINESS OF 
MANKIND. By TI. O Wells 
The whole story of man s 
and varied activities. 
In 2 large volx., Iwxed 
First edition ($7 50) 

Ats’n Price, the set, $1.98 


9. THE WORLD IN THE 
AIR: The Storv of Flying, 
In Picture', Man’s ronrpiest 
of the uir for 5 OttO years. 
1 i ills piofusely illus. 
($15.00) 

Ats’n Price, the tet. $3 98 


LIFE. Bv II d Wells, 
Julian Htulev and f! P 


BERGH : Ufa Life By I) 
Vmi Kverv and M I) Tracy 


I caused solely from the bite of anopheline 
mosquitoes whereby microwcopic parasites 
| are introduced in tlwe body to live in the 
red blood cells,” says* the institute. 

“But the death rate from malaria is no 
true index of the human misery caused by 
mosquitoes. For every person who dies from 
malaria there are dozens who are partially 
incapacitated by the affliction. A person 
may suffer from the disease the greater 
part of his life with a reduction of pro¬ 
ductive capacity of SO percent or more, 
yet he may finally succumb to an entirely 
different ailment. Although rarely fatal, 
malaria undermines ihe constitution and 
resistance, with the result that the victim 
easily contracts other ills.” 

Hydrogenation Ages 
Whisky 

A NEW and promising method of re¬ 
moving “greenness” from freshly dis¬ 
tilled whisky is described by Hochwalt, 
Thomas, and Dybdal in Industrial anti En¬ 
gineering Chemistry. Hydrogenation of the 
fresh spirits, accomplished by passing 
hydrogen through it in the presence of a 
nickel catalyst, is said to do the trick. The 
disappearance of the disagreeable odor and 
taste is the immediate obvious change that 
occurs on hydrogenation of freshly distilled 
spirits. The compounds which cause tin* un¬ 
pleasant odors and ta-Te known as “green¬ 
ness” and which prolong the maturing 
period are changed hy the reducing action 
to odorless and tasteless bodies. Both 
physical and chemical methods have been 
unsuccessful in detecting any change in the 
hydrogenated product; for example, only 
the empirical tests such as taste and odor, 
which are extremely sensitive, show the 
difference of the hydrogenated product. 

—A. E. B. _ 

Latex Coated Textiles 

T HE development of a new process for 
coating textiles with rubber latex prom¬ 
ises to call forth a large industry. First 
products to reach the consumer market un- 
ordinary canvas work gloves. These are 
made by dipping into or spraying with a 
wilcanized rubber latex solution and then 
drying. The advantages of this process are 
extreme simplicity and low cost, while for 
the product itself are claimed a double or 
quadruple wearing life, depending upon the 
use to which the gloves are put, a resistance 
to many acids, and added warmth. Non-slip 
qualities make them admirably suited for 


driving; non-wetting qualities promise use 
for children's winter mittens. 

This process is also being applied to work 
clothes such as overalls and for the making 
of substitute oil-skins. The latter features 
non-stiffening when subjected to low tem¬ 
peratures. 

Antidote 

A N antidote for otherwise fatal poisoning 
l from overdoses of commonly used lumi¬ 
nal, veronal, and related sleeping powders 
has been found in picrotoxin, a drug for¬ 
merly much in vogue but little used in re¬ 
cent years. Two human cases in which the 
new treatment proved its worth, and animal 
experiments leading to its use, were re¬ 
ported hy Drs. T. Koppanyi, J. M. Dille, 
and C. R. Linegar, Georgetown University 
Medical School. Washington, I). U. 

Physicians will soon he able to use this 
new treatment in rescuing from death those 
who inadvertently or with suicidal intent 
take large doses of the barbiturate sleeping 
powders. —Science Service. 


Diamond Finger Checks 
Car Cylinder Repairs 

U T) ETTEK than new” is the slogan of 
_D many reconditioners of automobile 
cylinders. Many conscientious garage me¬ 
chanics almost reach such perfection, hut 
some operators are turning out work which 
is far rougher than the original finish. 

Unimpeachable evidence that this is the 
case has recently been gathered by the 
“profilograph,” or roughness detector, de¬ 
veloped hy physicists of the University of 
Michigan Department of Engineering Re¬ 
search. A delicate diamond-pointed finger, 
moving over a supposedly smooth surface, 
traces, magnifies, and records irregularities 
which hitherto could not be satisfactorily 
measured. 

Even on the mirror-smooth finishes of 
new cylinders the profilograph is sensitive 
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These huge tanks, each with a ca¬ 
pacity of 32,000 gallons, are part 
of one of the largest hydrochloric 
acid storage units in the United 
States. The tanks are lined through¬ 
out with rubber, and their contents 
are withdrawn through a rubber- 
lined pipe system. An interior view 
of one of the tanks, taken before 
erection, is shown at the left. Note 
the size of the tank in comparison 
with the man at the far end.—-/f JE Jh 









MARCH « 1936 


S C l E N T l F I C A M E R T C A N 


163 


enough to trace slight hills and valleys, 
which are unimportant, however, in car 
operation. Some of the refinished jobs, on 
the other hand, bIiow a traced profile re¬ 
sembling a side view of mountain peaks. 
Some reconditioned cylinders may approach 
new work in smoothness, states E. J. Abbott, 
research physicist, ,but many are much 
worse. 

Motorists should require that recondi¬ 
tioned cylinders should not only be bored 
or ground to correct for wear, but the fin¬ 
ish should also he restored by honing by 
competent mechanics, he states. A surface 
merely bored is left rough, which affects 
both initial and long-time wear, fit, oil 
consumption, and general motor deprecia¬ 
tion. Instead of testing the finished surface 
merely by running the finger nail along it, 
the usual method, mechanics should have 
sections of cylinders of known degrees of 
smoothness for purposes of comparison. 
Even the finger nail test may be fairly efii- 
(ient if such sections are always at hand, 
instead of depending on memories of pre¬ 
vious finishes. 


Chromium Plating 
Improved By New Method 

E lectricity can i»e “fooled” into fol¬ 
lowing unusual lines by the addition 
of certain complicated organic chemicals 
to the bath in which metul articles are elec 
Iroplated, with the result that much of the 
special apparatus now needed to apply the 
popular chromium plate may be discarded. 

This discovery, saving much time and la¬ 
bor in chromium plating, and described as 
“the first real improvement in chromium 
bundling since 1920,” is reported by Dr. 
Richard Schneidewind, of the University 
of Michigan Department of Engineering Re¬ 
search. 

Lightning, with its millions of volts, tends 
always to strike high and pointed objects. 
In the same w f ay, the relatively low voltages 
flowing through an electroplating bath also 
are attracted to the raised and sharp-pointed 
parts of the object undergoing plating. 

This means that the high parts of the 
object get the most current and, likewise, 
of the chromium or other rnetal which the 
current carries with it. The hollows and 
( rcases of the object receive less, often be¬ 
ing left bare, in fact, unless special wires 
are arranged to conduct the current into 
these areas. This uneven spread is especially 
marked in the case of chromium. 

The organic chemical which Dr. Schneide¬ 
wind uses in the plating solution has the 
peculiar ability of “spreading” the electric 
current, so that instead of making a bee- 
hne for high spots, much more reaches into, 
find plates, the hollows. In engineering lan¬ 
guage, the chemical increases the metal 
“throwing” power of the solution. One man¬ 
ufacturer, for instance, found that he could 
mcrease his production of chromium plated 
ving pans from 65 to 100 an hour, largely 
because it was no longer necessary to take 
'he time to fit the hollow of each pan with 
11 special loop of wire. 


Bower-Driven Prun- 
■ng Saw 

A RECENT interesting development by 
the U. S. Forest Products Laboratory, 
department of Agriculture, is a power- 



A “long arm” for tree pruning 

driven pole saw to fie used in pruning op¬ 
erations. The Laboratory' reports, however, 
that it is still in the experimental stage. 
“The power unit,” says the Log of the 
Laboratory , “consists of a one-cylinder 
gasoline motor weighing about 60 pounds 
and mounted on a light drag. A 15-foot 
length of flexible shafting connects the 
motor to a pole unit. The pole itself is a 
hollow aluminum casing, inside of which 
a shaft revolves to drive at high speed the 
six-inch circular saw mounted at the top. 
The pole unit weighs about eight pounds 
and has an effective reach of 11 to 16 feet.” 

Food f'ersus Beauty 

I N a good year, according to Dr. Edward 
L. Thorndike of Teachers College, Co¬ 
lumbia l Diversity, Americans spend 17 bil¬ 
lions of dollars on food, but only a little 
more than half that amount to satisfy hun¬ 
ger. Another 8 billions goes for clothing, 
but only 41 percent of that for actual pro¬ 
tection against cold, heat, and wet. 

About 700 millions are spent on cosmetics 
and beauty parlors. Of this amount, one 
seventh is for the pleasures of sight and 
smell, one fourth for the pleasures of sex 
and courtship, one third to gain general 
approval from others, one eighth to have 
inner self-approval, and about one lentil to 
secure mastery or domination in business or 
social life. 


Searching for Oil 
Source 

M AN is still seeking the origin of oil, 
industrial life-blood of today’s ma¬ 
chine age. Under the sponsorship of the 
American Petroleum Institute, national 
trade association of the petroleum indus¬ 
try, the search for oil sources begun several 
years ago is being continued with the co¬ 
operation of scientific organizations, do¬ 
mestic and foreign government bureaus, 
and individuals. 

Scientific research is being employed in 
seeking the source of oil where once the 
“wildcatter,” or oil prospector, gambled by 
drilling undeveloped territory. It is believed 
that with further progress it will be pos¬ 
sible to ascertain not only the sources of 
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brings, we offer you FREE use for 7 days In your 
own home ... 7 days works wonders in the way 
you look and feel! Then if you decide to keep it, 
it is yours for the remarkable new low price of 
$7.50. Pay as little as one dollar down payment. 

The Cheapest Form of Health Insurance 

■ Build up your resistance and vitality so that your 
system will easily throw off germs and poisons. In¬ 
sure yourself against illness the sunshine way. 

■ Now, for the first time, a really high grade 
i Ultra-Violet Sun Lamp, bearing the stamp of 
approval of some of the highest testing laboratories, 
is w'ithin the reach of all. So —because you have 
everything to gain, nothing to lose, because you 
try before you buy— don’t delay, but rush coupon 
below for full details. 

FOR EVERY MEMBER OF THE FAMILY 
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DISTI NOTION 

The Willard served as the official 
White House when President and 
Mrs. Coolidge lived here for a 
month during his administration . .. 
With its modern facilities / the Wil¬ 
lard retains all the tradition exclu¬ 
sively its own. 

Single Room* wilh Etath $4 up 
Double Room* with B<»th $6 up 

OVte 

WILLARD HOTEL 

"Residente of Presidents" 

WASHINGTON, D. C. 

H. P. Sowervslle, Managing Director 
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nil, hut tiK<» to determine in which regions 
i l lif * chance of discovering hidden subter¬ 
ranean oil pools is greatest. 

In the light of proscnl knowledge, slrue- 
itirr, sand, and source are requisites to an 
ot) pool. Productive pools have been found 
on poor structure, and even treacherous 
sand conditions have yielded substantially, 
vet many wells hove been drilled where 
both structure and sand conditions were 
favorable, hut oil was lacking. Deficient 
sourer now is believed to explain the fail¬ 
ure of Tornhall Field, on the (dilf ('oast, of 
Wheeler Ridge Field, in California, and of 
other fields, to produce satisfactorily despite 
favorable indications. 

The iesran h work in oil sources is con- 
j sidered of vital importance not only in the 
search h*r new oil areas and fields, hut also 
in connection with other studies, such as 
the migration of oil underground. While 
sporadic work has hern done in studying 
migration, particularly as to how r far and 
j how rapidly oil can move through porous 
! '-unds and rocks, definite conclusions can- 
not be readied until the origin of oil is 
known. 

I nder tin* direction of Dr. Parker 1). 
T rask, of the l . S. (ienlogieul Survey, the 
; Institute's research project began with a 
! study of the oil-forming ability of the muds 
and sands of ocean bottoms. Virtually all 
known oil fields are in, or ate associated 
with, rocks that once were such muds and 
sands. In this study Dr. Trask and those 
co-operating wilh him analyzed samples of 
mud and sand taken fiom the bottom of the 
t Seven Seas. 

j The second stuge of the work, now in 
j progress, involves collecting and studying 
; the formations associated with known oil 
I fields, the knowledge gained in the first 
i stage being applied in the second. While 
those engaged in the task say that possibly 
five years remain before thorough under- 
I standing is reached and tin* origin ami 
sources of oil are known exactly, the work 
of the past three years steadily has nar¬ 
rowed the broad field of theories as to the 
origin of oil. Each newly-discovered fact has 
been a direction marker pointing the course 
of new research. 

j Results obtained ulready have proved use¬ 
ful, and the work is seen as entering tin* 
stage* where curb year’s findings not only 
will add to man’s knowledge of tin* origins 
and source's of oil, hut will he of material 
aid in solving many of the petroleum in¬ 
dustry’s production problems. 


Stainless Steei. River 
Bed 

I N the construction e>f the dam at what 
is to he known as the* Lady Bower Res- 
I erveiir, situated some 10 or 12 miles from 
, Sheffield, England, on tin* Sheffield to Man¬ 
chester “Snake*’ road, an unusual type of 
i Red has been constructed. The Derwent 
Valley Water Board lias taken advantage 
e>{ the use of “Staybrite” stainless steel for 
the laying of a “throat” between the dam 
and the continuance of the River Derwent, 
towurds Bamford. The throat, as will he ap¬ 
preciated by water engineers, lies on two 
sides of the embankment, with a sort of 
hump between the flow in the two streams, 
and is completely lined with 18-gage sheds 
from two to four feet wide, rectangular in 
shape. The sheets are bent like trays about 


P i inches deep which are set in concrete. 

l ; se of this metal as a lining, or bed. en¬ 
ables the engineers to calibrate the flow 
of the water and to ensure also that the 
markings will always Ive discernible. The 
metal is polished and does not permit cor¬ 
rosion or accretion of moss and other vege¬ 
table growth which would interfere with 
the markings. 

Steady Rise in Locomo¬ 
tive Tk active Power 

I OCOMOTIVE.s in service on Class I 
Jiailways numbered approximately 48,- 
800 at the cud of J93L There have been 
steady reductions in the number of loco¬ 
motives ever since 1924. 

T hese reductions have been made possible, 
in part, bv the installation of new engines 
of greater power, and bv more intensive 
locomotive iilili/ulion; the decline in 
traffic since 1929 has also been an impor¬ 
tant factor. T he number of locomotives in 
service on (Tnss | lines, together with the 
average tractive power per -team engine, is 
shown below*. 


Average 
Tractive 
Number Pinccr 


Year 

of Lot trniotifTi 

: ( Pou u (/v ) 

1910 . , 

01,3 12 

3 3,1 8 8 

1920 

f>4,74(> 

3(.,3o 5 

1921 

(.4,949 

30,93 5 

1922 

04,512 

37,441 

1922 

05.327 

39.177 

1924 

(.5,35 H 

39,89] 

192 5 

(.3,974 

40,000 

19 2o 

02,770 

41,880 

1927 

Ol,3<»3 

42,798 

1 928 

59,470 

43,838 

1929 

57,571 

4 1,801 

1930 

5o,5X2 

4 5.225 

1931 

55,149 

45,704 

1932 

53.310 

40,299 

1933 

50,903 

40,9]o 

19 34 

48,304 

47.712 

As stated, one of the reasons why the rail- 

ways have bee 

n able to reduce 

the number 

of locomotives 

. in service is that remark- 

able progress 

has been math* 

in increas- 

ing the power 

' of the average 

loeomotive. 

from J 916 to 

1931 tin* tractive power of 

the average steam locomotive 

has been 

raised from 83,188 pounds to 47, 

712 pounds. 

an increase of 

44 percent. The 

1934 figure 

i (‘presents the 

highest point yet 

attained. 


Painless Dentistry 

D ENTAL patients icceived with much 
pleasure the recent news that Dr. 
LeRoy L. Hartman, Professor of Dentistry 
in the Columbia Lniversity School of Dental 
and Oral Surgery, has developed a chem¬ 
ical which would deaden the pain of drilling 
a decayed tooth. Dr. Hartman has not 
patented this invention, but instead has 
offered it as his contribution to the relief 
of unnecessary suffering. At a recent meet¬ 
ing in New York, Dr. Hartman made public 
for the first time the formula for his pain 
deadener, together with directions for its 
application. This information is quoted 
below: 

Eormulu by weight: 


Thymol . I Vi parts 

Ethyl alcohol .1 part 

Sulfuric ether .. 2 parts 


Keep tightly corked in brown glass 
bottle. One-half ounce sufficient for 200 
applications. IW cork or tin-lined stop- 
per* only. 

This is a topical application, made on a 
moistened pellet of cotton, not saturated, 
directly to the dentin or caries. If applied 
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over the caries, a second application may 
he necessary after the caries has been re¬ 
moved. Allow pellet to remain in contact 
one minute for children, l 1 ** minutes for 
adults. Remove pellet and apply blast of 
warm air to area of application. Use rubber 
dam. 

If cotton rolls are used, varnish gum** 
surrounding tooth and change cotton rolls 
immediately after application. 


Rhodium and Rhenium 
Plating 

H0D1UM and rhenium, two precious 
metals, which belong to different 
groups in the periodic system, but which 
have much m common galvano-leehnieallv. 
are now finding commercial application in 
plating. Both an 1 neaiK the same price, and 
as they are about the most expensive metals 
used for plating purposes, the\ are limited 
to very thin coatings, wlifch, because <>t 


their exceptionally high corrosion resis¬ 
tance, serve as an effective protection for 
other metals or metallic coatings. 

Rhodium has Income useful for protect¬ 
ing silver from tarnishing; a deposit of 
().(MX)1 mm. thickness has been found suffi¬ 
cient for this purpose. Like platinum and 
palladium, it may he plated from an am- 
mino nitrite bath. A half minute flash is 
sufficient to protect silver. Rhodium is also 
used for plating reflectors^ and optical 
mirrors. 

Rhenium is characterized by high re¬ 
sistance to hydrochloric arid; it is plated 
from a hath containing potassium perrhrn- 
ate, in combination with perrhenir arid and 
sulfuric acid, or with phosphoric arid and 
sodium phosphate. All rhenium baths pos¬ 
sess good throwing power and give a highly 
lustrous deposit that requires no polishing. 
The resistance to hydrochloric acid is so 
great that rhenium plated brass articles sub¬ 
merged iu this acid for three class showed 
no effect. A. F. B. 



CURRENT BULLETIN BRIEFS 


Tiik I)mu i ('on nun \i muim is tho title 
of a 20-pagr pamphlet, illustrated with 
drawings, which gives general information 
on the present status of the autogiro aircraft. 
It is of value to students of aeronautics as 

wtdl as those particularly interested in thr 
unique ehnraeterisl ics of this type of ship. 
If rite for Bulletin 336A to S< ientifu Amen- 
i an, 24 West 40th Street , A etc Y or ). Cits.- - 
,w ent stamp. 

( hu. \ n i / \ 11 o n , Aims wi> \< tnnii.s oi mi. 

Highway Biskaium Boatui is a IG-pagu 
booklet pulilished hv the Hiphuas Research 
Board , National Resean h Couneil. 2101 
< (institution Avenue , If ashirifiton. I>. (.. 

(.rutt\. 

^ 11 out Wa\I. Ill A \ l.l. dll’s is a si\-page 
pamjjhlet written for thr short-wave 
listener which gives information on tuning, 
and on antennas to lie used. It includes a 
compact list of short-wave stations, as well 
as a list of “don'ts" foi short-wave listeners. 
Hired Enfiineerinfi Institute, ( >8 Paris Place , 
\erc York City. 10 rents. 

U tu a i, Ffhiim/ahon oi Wheat Bi.anis 
WITH Cahbon-Diomiu, Gas, by Earl S. 
Johnston, covers the subject of this impor¬ 
tant agricultural work, giving the results 
«‘f numerous experiments so far conducted, 
together with a summary and general con- 
1 lusions. Illustrated with six photographs. 
1 Bublieation 33<tf>.) Smithsonian Institu¬ 
tion, Washington, J). C.—Cratis. 

Kadiaj, Wiring Systkm describes a newly 
ilevelopeil type of home wiring, particu¬ 
larly adapted to the “New American Home.” 
I fie pamphlet describes the inadequate, 
earlier wiring systems and the newly de¬ 
veloped type which uses a primary circuit 
breaker to protect against short circuits and 
' l 'erdoads. Write for Bulletin 336B to Sci- 
•vtifie American , 24 West 40lh Street , New 
^ °rk City.-3-cent stamp. 

1 1,1 .mh.ai.s by Given is an interesting col¬ 
lection of formulas for the making of 
I’d'iid soaps, polishes for floors, metals, 
automobiles, and shoes, and also gives other 


valuable information on the uses of chemi¬ 
cals in similar products, Brices of the chemi¬ 
cals are listed. Write for Bulletin 3‘Ud to 
Scientific American. 24 West tOth Street , 
\eu York City . -3-rent stamp. 

Blown Ms t mi Tin Homf: Chai is.man, 1*v 
Emanuel E. Erieson and Walter E. Bur- 
Inn, deals particularly with the sharpening 
of various tools used in the home. Numerous 
photographs illustrate the correct wavs of 
doing the woik. Included are listings of 
aluasives and sharpening stones, together 
with prices. If rite for Bulletin 3i<)D to 
Si ientifu 4meti<an, 21 If est 40th Street, 
V etc York ( ity . 10 ( cuts. 

\llt GnMU'l IIIMM. ton (.IIMIUKI AM' 
Bum m eoveis tlm installation of air con¬ 
ditioning eipiipment in various tvpes <d 
plants, offices, and laboratories. ffrite for 
Bulletin 3 U)p to Sc ientifu American, 21 

If est 40th Street, Neu York (.itx.- 3-ccnt 
stamp. 

S\( ( H \rimkI hits describes and illustrates a 
new half-shadow t v pe of saiw hai irnetei 
designed according to suggestions offered by 
a large number of sugar chemists. If rite for 
Bulletin 33()F to Scientific American, 21 

If est 40th Street , New Yorh City. 3-rent 
stamp. 

Nk.m.i.-(j.ad Stkki. is a 21 page booklet, 
thoroughly illustrated with photographs 
showing numerous industrial uses of this 
particular metal. Comprehensive tables ac¬ 
company the photographs, giving a gen¬ 
eral coverage of applications, ff rite for 

Bulletin 336G to Scientific American , 24 

If est 40th Street , New York City3-crnl 
stamp. 

Industry’s IU.sponsibiutjks Broaden, by 
Alfred B. Sloan, Jr., is a reprint of an 
address delivered before the Congress of 
American Industry and sets forth (dearly 
tlu* views of an industrialist on the present 
and future responsibilities of “big business.” 
If rite for Bulletin 33bH to Scientific Ameri¬ 
can, 24 West 40th Street , New York City. - 
3-cent stamp. 
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Books SELECTED BY THE EDITORS 


THE CHEMISTin OF SYNTHETIC 
RESINS. In Two Vols. 

By Carleton Ellis 

YNTHETJC resins have in very re¬ 
cent years developed a sizable and 
important industry. In spite of that fact, 
the literature on the subject has been 
slow in coming. Here at last is a two- 
volume set which totals over 1600 pages 
of information on all phases of chemistry 
relating to these new products. Types of 
synthetic resins, their uses, chemistry, 
and manufacture are fully covered. An 
indispensable set for the advanced chem¬ 
ist.—Both Vols. $20.00 postpaid.— 
F. D. M. 

MAKING A LIVING IN RADIO 

By Zeh Bouck 

HE radio industry today has more 
or less settled down to a point where 
its many ramifications offer openings to 
thousands of educated technicians. In 
this book the author reviews the phases 
of the industry and gives many hints as 
to how to get in. A careful perusal of it 
may change completely a young man's 
plans for his future, and lead him into 
a large and growing industry.—$2.IS 
postpaid. A. P. P. 

ASTRONOMY 

By John Charles Duncan . Ph.l)., Prof. 
Astron., Wellesley (.allege 

THIRD and revised edition (Aug¬ 
ust, 1935) of this widely used, ele¬ 
mentary college text-book is now 
available. “While assuming the degree 
of mental maturity commonly expected 
of college students, it avoids difficult 
mathematical discussions and requires 
no previous study of any science." This 
434-page text is unusually attractively 
produced — nice type, well leaded and 
easy to read: copiously illustrated with 
183 figures, 67 fine plates on filled pa¬ 
per, 8 unusually attractive star maps, 
and a multi-colored spectrum plate; 
rugged and attractive binding.—$3.95 
postpaid.— A. G. /. 

TEST PILOT 
By Jimmy Collins 

O NE of the most remarkable books on 
flying ever written. The author was 
a young pilot of 31 years of age whose 
career was filled with <*very incident and 
experience in aviation it is possible to 
imagine. Mr. Collins was recently killed 


after a dive test in a Navy airplane. This 
flight was to have been Jimmy’s last job 
as a test pilot. It was his last flight. It is 
a strange thing that in fun he had once 
written a newspaper piece entitled “I 
Am Dead/’ in which in simple but poetic 
language he described his own death in 
a dive crash to the ground. Born in 1904, 
Mr. Collins graduated from Kelly Field 
in March. 1925, in the advanced Army 
flight school. Incapable of submitting to 
the discipline of a factory he became a 
free lance test pilot, testing bombers, 
single beater fighters, making shallow 
dives, speed dives, and so on. His book 
is written without heroics, in clear, sim 
pie language, and whether as a docu¬ 
ment or as a literary effort approaches 
perfection. $1.40— A. K. 


OUR ENEMY THE TERMITE 
By Thomas E. Snyder 

ORING from within” might have 
been an excellent title for this 
very complete study of the destructive 
termite or so-called “white ant.” In re¬ 
cent years this insect pest has spread 
over the United States until it now 
reaches north as far as New England 
in the East and W ashington in the W est, 
and lias caused much havoc in buildings 
where wood is employed. This discus¬ 
sion. by the Senior Entomologist, Bureau 
of Entomology and Plant Quarantine of 
the United States Department of Agri¬ 
culture, gives the complete story of the 
termite—how it lives, the woods and 
other materials it attacks and destroys— 
together with latest information on 
means of combating it, first by chemi¬ 
cals, and secondly by special methods of 
building construction. This volume can 
be of enormous value to all those even 
remotely interested in this insect pest.— 
$3.20 postpaid.— F. D. M. 


A FUGUE IN CYCLES AND BELLS 
By John Mills 

T HOSE who have read former books 
by the present author need no intro¬ 
duction to his clear and comprehensive 
style and to the manner in which he 
makes simple even the more complex 
phenomena of radio and sound. In this 
volume he answers many of the ques¬ 
tions regarding the present status of 
electricity and its relationship to music. 
Recent investigations of the ear’s ability 
to perceive musical sounds have shed 


considerable light on the subject. The 
book is good, solid reading matter but 
docs not presuppose that the reader has 
an engineering education. Graphs are 
introduced where necessary but they are 
sufficiently simplified so as not to offer 
a stumbling block to any intelligent 
reader.— $3.15 postpaid.— A. P. P. 

SCENERY AND THE SENSE OF 
SIGHT 

By Vaughan Cornish 

FTEN artists are asked to explain 
to laymen how thev see a scene. 
Usually the artist finds it an embar¬ 
rassing question and cannot explain. In 
this volume, however a narrative of 
nature study—the author explains the 
dependence of scenic effects on the un¬ 
conscious habits of the eve; for ex¬ 
ample. the apparent enlargement of the 
Min when setting, or the term “moun¬ 
tainous waves." The mystic state evoked 
by certain aspects of scenery is traced 
to limiting conditions of visual percep¬ 
tion. It is shown that the unconscious 
habits of the eve provide natural pic¬ 
tures by a selective process which has 
much in common with the conscious 
work of the artist in the composition of 
a painting. Illustrated with 10 drawings 
done by the author.—$3.15 postpaid.— 
F. D. A/. 

DYKE’S AUTOMOBILE AND GASO¬ 
LINE ENGINE ENCYCLOPEDIA 

By A. L. Dyke 

HE 17th and latest edition of this 
compendium of useful information 
needs little introduction to those who 
have followed the literature of the auto¬ 
mobile for any length of time. The new 
edition carries much of the original ma¬ 
terial but is supplemented by inserts 
and appendices which bring it up to 
date. Here in one volume will be found 
everything that anyone will want to 
know about any part of an automobile. 
—$6.50 postpaid.— A. P. P . 

THE HISTORY OF AMERICAN 
SAILING SHIPS 

By Howard /. Chapelle 

N this fine volume a professional naval 
architect, who knows sailing ships 
thoroughly, has traced the whole devel¬ 
opment of American sailing ships, their 
designs and build. He has much to say 
concerning the master ship builders of 
the day when the American Merchant 
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Marine was supreme on the seas, and 
presents more than 200 plans, perspec¬ 
tives and sketches, together with con¬ 
temporary paintings and photographs. 
This is the first complete history ever 
published concerning the development 
of various types of sailing vessels and 
rigs in America; for sailing ship en¬ 
thusiasts, it is a classic.—$7.75 post¬ 
paid.— F. I). M. 

PRACTICAL SHOP MATHEMATICS 
Volume I—Elementary 
Volume II—Advanced 

By John II. W olfe and Everett R. 
Phelps , Ph. D. 

OBBYISTS as well as shop men. 
designers, and draftsmen, will find 
in these two well-made handbooks the 
answers to all their questions concern¬ 
ing shapes, patterns, angles, and so on. 
VOlume I is concerned mainly with plane 
surfaces, while Volume II goes into 
three dimensional design—compound 
angles, gears, screw threads, and vari¬ 
ous machine parts. VOlume I lias 331 
pages; Volume If continues the number¬ 
ing forward from there to 628.—$2.33 
each postpaid.-- F. /). M. 

ECLIPSES OF THE SEN 
By S. A. Mitchell 

T HIS is the fourth edition of a work 
which has become a standby. In 
semi-popular sty le it covers historical 
eclipses, the spectroscope, the sun's sur¬ 
face, all modern eclipses up to 1*134, and 
a great deal of the scientific facts ob¬ 
tained from the observation of eclipses 
by astronomers. The author is Director 
of the Leander McCormick Observatory 
at the University of Virginia. The book 
is adapted to serious popular readers, 
is well illustrated and solidly produced. 
511 pages.—$5.20 postpaid.— A. C. /. 

FLIGHT 

By Agnes Rogers 

REALLY worth while collection of 
photographs, beautifully printed, 
makes this book of outstanding impor¬ 
tance as a record of aviation as it is 
today and as it was in the beginning. 
The volume is 8Vi x 11V4 inches in size, 
and many of the illustrations occupy 
full pages. The text is brief and concise, 
giving enough of the story to make pos¬ 
sible a thorough grasp of the whole 
s tory of aviation as it pertains to air¬ 
plane development.—$2.15 postpaid.— 
A. P . p . 

•Ml QUESTIONS ANSWERED 
ABOUT YOUR AQUARIUM 

By Ida M. Mcllen and Robert J. Lanier 

HE title of this book is erroneous, 
for it answers 1074 questions, or 73 
uiore than the title claims. That number 
questions about aquaria, fishes, gar- 
^ u pools* terraria, are asked and 


specifically answered. For example: “Is 
it safe to use soap when cleaning an 
aquarium?” “How is M. Yelifera dis¬ 
tinguished from other Mollies?” A prac¬ 
tical book for aquarists both beginning 
and advanced. It has 405 pages, numer¬ 
ous illustrations (some in color) and 
is a solid, attractively produced volume. 
$3.20 postpaid.— A. G. /. 

AN INTRODUCTION TO 
ASTRONOMY 

By Robert IL Baker , Ph, D. y Prof . 

A sir on., Univ. III. 

P ROFESSOR Baker's college text 
book entitled “Astronomy, An Intro¬ 
duction’' is widely known, but now he 
ha« written a second text book entitled 
"An Introduction to Astronomy” which 
is not at all the same book despite the 
similarity of the two titles. The present 
volume is intended for a shorter course 
(305 pages instead of the 501 of the 
larger hook) and the text is entirely or 
almost entirely different and so are the 
illustrations. Beginners would probablv 
keep track of the story of astronomy bet¬ 
ter from this book than from the larger 
one.— $3.20 postpaid.— A. G. I. 

THE BOOK OF MINERALS 
By Alfred C. Hawkins 

NON - TECHNICAL, elementary 
handbook of mineralogy, covering 
minerals in general, crystal forms, the 
finding and identification of minerals, 
and the description of the different min¬ 
eral species. This book would provide 
an excellent introduction to a science 
which is the basis of a growing hobby 
- mineral collecting.—$1.65 postpaid. 
- A. G. /. 

FOUR HEDGES — A Gardener's 
Chronicle 

By Clare Leighton 

IGHTY-EIGHT spirited woodcuts, 
“singing the subtleties of the sea¬ 
sons,” make this volume a work of art. 
In it the author has interpreted not only 
the seasons but the months of the year in 
word and picture in a way that will fas¬ 
cinate all lovers of the soil. In a fore¬ 
word, John Taylor Arms says; “The art 
of Clare Leighton is as real and knowl¬ 
edgeable as is her feeling for her gar¬ 
den. She has chosen the most abstract, 
yet the most suggestive medium—black 
and white.” We highly recommend this 


book for tlie library of the country home, 
for gardeners, and for just plain people 
who have a feeling for the loveliness of 
country seasons.—$3.15 postpaid.— 
F. D. M. 

LUNETTES ET TELESCOPES 

By Andre. Danjon and Andre Loader 

I F this hook were to he translated into 
English it doubtless would be added 
to the library of most amateur telescope 
makers. The authors are, respectively, 
Director of tin* Observatory of Strass- 
burg and astronomer at the Observatory 
of Paris. The book has 715 pages, 346 
figures, 14 plates. The ground covered 
is as follows: Theorie generate et con¬ 
ditions d'emploi, —Theorie geometrique 
elementairc. Observation visuelle des 
etoiles. Observation visuelle des astres 
presentant une etendue sensible. Ob¬ 
servation photographique. Agitation 
atmospherique. Description des aberra - 
tions. —Dispersion. Achromatism?. Ab¬ 
errations geometriques: aberration de 
sphericite, les aberrations hors de l’axe. 
Objectify et oculaires. — Le telescope de 
Newton. Le telescope a deux miroirs de 
Cassegrain. Les telescopes aplanetiques. 
Principe de la construction des objectifs 
a deux lentilles. Description de divers 
types usuels d'objectifs a deux lentilles. 
Combinaisons objectives diverses. Les 
oculaires. Construction des instruments. 
—Montures des instruments d'observa- 
tion. Apparrils auxiliaires. Examcn et 
reglage des telescopes et des lunettes, 
Quelques proprietes physiques des len¬ 
tilles et des miroirs. Historiyuc.--L'in- 
vention des lunettes et des telescopes. 
Les instruments de l'astronomie de posi¬ 
tion. Le perfectionncment des lunettes 
et des telescopes. 

The treatment is both for professionals 
and amateurs— not heavy, not light. 
There is no equivalent of this book in 
English (but Bell, “The Telescope,” is 
the nearest to it) and it should be trans¬ 
lated. Obtain direct from the publishers, 
La Revue d’Optique, 165 rue de Sevres, 
Paris XV e , France. Unbound, 100 francs, 
bound, 120 francs.— A. G. /. 
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Modern Pise 
Building 

By Raul J. Ellington 

Build with 
Rammed Earth 

One of the oldest 
methods of construction 
knoicn to man 

The world over art* houses 
which have stood for cen¬ 
turies. Almost any section 
of the country will furnish 
a mixture of suitable earth. 

Mixtures, tools, forms, 
etc. are fully described in 
this book. 


$1.65 


postpaid 


SCIENTIFIC AMERICAN 
24 West 40th St., New York, N. Y. 


“The title should read: ‘Why People 
Don't Like UtsJ The book shows 
what qualities art* displeasing to 
others and how they may be elimi¬ 
nated ”---New York Sun. 


Why We 


1 [ft wuy we 

l.nri Don’t Like 


People 


Hi/ Donald A. Laikd 

200 Pages 6 x 8! j 12 Chapters 

I T tnatteis little how much you know, 
how good looking you are, or how much 
money you have, if you arc out of tune with 
the people and things about you If you arc 
"maladjusted”—a social or business mis¬ 
fit—you can’t go far in this world. 

No less than 10.000 tests were taken of 
business men (originally paid for) to de¬ 
termine just what personality characteris¬ 
tics made their owners unpopular with 
their fellows. The study produced evidence 
that SOME FORTY-SIX TRAITS ARE 
OF DEFINITE IMPORTANCE IN DE¬ 
TERMINING THE EMOTIONAL AT¬ 
TITUDE OF OTHER PEOPLE TO¬ 
WARD US. These traits the author dis¬ 
cusses in detail. 

The layman who has never had guidance 
in analysing his own failures and short¬ 
comings will find this book interesting and 
helpful The author has purposely written 
this volume in non-technlcal language. 


$2.65 


Postpaid 


Send orders to 

SCIENTIFIC AMERICAN 
24 West 40th St., New York, N. Y. 
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50 Years Ago in ... 



S 55 

(Condensed From Issues of April , 1886) 


BACILLUS “Dr. Uanlani, of Naples, having in mind the* fact 
that the bacillus of conHiimption is destroyed when other bac¬ 
teria are grown in the same soil, has proposed to eradicate con¬ 
sumption by introducing into the system other bacilli which are 
injurious only to the germs of the disease. If an organ of the bod) 
he attacked by a bacillus dangerous to human life, he would 
introduce another, harmless to man but fatal to the destructive 
bacillus.” 

INDIAN MARKET—“A gentleman residing in Calcutta hating 
seen our illustration and description of a separator for wheat in 
Scientific American, writes to this office a long and very interesting 
letter, giving important statistics relative to the growth and ex¬ 
porting of wheat from India, and suggests that it is a good market 
for meritorious inventions in the agricultural line, and especially 
the class pertaining to the cultivation and cleaning of wheat.” 

MILLS—“The cotton manufacture in 1885 shows the total number 
of mills in the limit'd States as 826, containing 261,228 looms and 
12,280,342 spindles, manufacturing 786.000,000 yards of print cloths 
per annum. Of these, New England has 481 mills, containing 
205,011 looms and 9.481,272 spindles, manufacturing 616,000,000 
yards of print cloth.” 

WATER WORKS—“The method of obtaining an additional supply 
of water for the city of Brooklyn. N. Y., by means of driven wells, 
has attracted widespread atten¬ 
tion because of the originality 
and boldness of the plans and the 
perfect success attained. The 
pumping engines are provided 
with automatic cut-off valve gear 
of the most approved type, using 
steam pressure of 90 pounds per 
square inch. The steam cylinders 
are arranged on the cross-coin¬ 
pound plan — that is to sav, in each engine, the high pressure 
cylinder works one water pump and the low pressure cylindei 
works the other.” 

TIN—“A 9000-pound ma^s of tin ore was recently exhibited at a 
smelting works in New r 'loik. It was taken out of a 29-foot vein in 
the now well-known Etta tin mine, in the Black Hills.” 

BAGASSE—“The utilization in sugar making countries of the 
residual canes— bagasst—for fuel and gas making is an important 
practical problem which has yet been only partially solved, it is 
slated, however, in the Revue 
Industrielle , that M. Pellet lias suc¬ 
ceeded in devising a system of deal¬ 
ing with the mat< rial which pro¬ 
duces, by direct compression, a 
combustible containing not more 
than 40 to 50 percent of water. In 
this state the waste can he burnt 
directly in -boiler furnaces or cai- 
bonized without previous drying.” 

LIGHTHOUSES—“At the Society 
of Arts, on March 10, a lecture was 
delivered by Mr. E. Price Edwards 
‘On the Lighthouse Illumination 
Experiments at South Foreland.’ 

The general results of these experi¬ 
ments w T ere that while electric arc 


light was more absorbed in proportion than gas or oil light as it 
passed through fog, still its greater intensity enabled it to pene¬ 
trate much farther than these. The Berlin core carbons of Messrs. 
Siemens were found to operate best, the core being of graphite.” 

SPRINKLERS—“It is about ten years since the first automatic 
sprinklers were introduced into factory buildings, and mainly, we 
imagine, through the earnest advocacy of the mutual insurance offi¬ 
cials, they soon came into general use in such structures.” 

ASTRONOMICAL PHOTOGRAPHY—“As 
a few experiments in celestial photography 
tried last year by means of quite rudimen¬ 
tary instruments gave good results, the Di¬ 
rector of the I Paris! Observatory has been 
pleased to authoiize the construction of a 
special apparatus, which we illustrate here¬ 
with. This new instrument consists of two 
juxtaposed telescopes enclosed in an ob¬ 
long rectangular metallic case, and sepa¬ 
rated through their entire length by a thin 
partition. One of the objectives, of 9*/j 
inches uperl m e and 12*34 feet focal length, is designed for visual 
observation and serves as a finder, flic other, of J 1.4 inches aperture 
and 11% feet focus, is achromatized for chemical rays, and serves 
for photographing.” 

SACCHARIN - “Mr. Ivan Levinstein, the President of the Man¬ 
chester Section of the Society of Chemical Industry, calls attention 
to a new substance which is extracted from coal tar, and possesses 
sweetening properties far stronger than the best cane or beet 
root sugar.” 

LIQUID CO a —“A patent recently taken out proposes to produce 
carbon dioxide gas for liquefaction by having a solution of sodium 
bisulphate in a leaden container, and running into it some car¬ 
bonate or bicarbonate, dissolved or suspended in water, the evolved 
carbon dioxide being drawn off over a drying mixture into a 
gasometer, from which it is drawn for liquefaction by compression.” 

OIL—“The report that an artesian flow of petroleum had been 
discovered in the southern part of Santa Fe County, New Mexico, 
between the mining villages of Golden and Wallace, has been 
confirmed, and samples taken to the capital and tested. The oil 
flows through tubing 55 feet down, and the flow is reported to 
he copious and steady. The crude oil burns freely and with a good 
flame. Several claims have already been located in the neighborhood 

of the well.” 


STATUE OF LIBERTY—“The 
pedestal for Bartholdi’s great statue 
has now been completed. The last 
piece of stone has lieen put in 
place, and the last of the large 
iron girders to which the statue 
will be fastened is ready for duty. 
When completed, the statue will 
look even grander at night than 
in the daytime, as its electric il¬ 
lumination will give the figure 
greater prominence. It is proposed 
to place four large lights at the 
base of the statue, one at each 
corner . . . and a powerful shaft 
light on the torch,” 



AND NOW FOR THE FUTURE 

G The Mystery of the Neutrino, by Jean Har¬ 
rington 

C What is Personality? 

C Hatchery Trout as Active as Those in a Nat¬ 
ural Environment 

Color Blindness and Strange Sensations 

(\ Broadening the Port Facilities of Bordeaux, 
France, by R. G. Skerrett 
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T HE telephone directory is the nation’s 
calling list. Millions of people refer to 
it daily—in homes and offices and in pub¬ 
lic pay stations. It is the busiest book—it 
plays a part in countless activities. 

For the names in the telephone book are 
more than names. They are friendships and 
homes and families. They are bridge parties 
and golf games—business successes—buyers 
and sellers of wheat or pins or skyscrapers. 


More than 12,000,000 names are listed in 
the directories of the operating companies 
of the Bell System. You can go straight to 
any one of these millions of people—easily, 
quickly and economically—by telephone. 


The classified directory is an important feature of your tele¬ 
phone book, ft is a handy , reliable baying guide 
—a quick , ea.«ry way to find M Where To Buy /f.” of 

BELL TELEPHONE SYSTEM V 






WAY DOWN UNDER 
IN A BAUXITE MINE 


T HINK of bauxite and you think of aluminum, the 
light metal that, in 50 years, has won such a 
definite place in our industrial world. But only 
about three quarters of all the bauxite mined goes 
into the manufacture of this useful metal. Large 
quantities are used by the abrasive and refractory 
industries; in making quick-hardening cement; in 
manufacturing aluminum chloride used in petroleum 
refining; and for making aluminum sulfate, which 
is largely used in paper making and in water puri¬ 
fication. Bauxite is a widely distributed ore, being 
found in most countries of the world. 
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China (-Upper, forerunner of giant planes that will soon span the Atlantic 


And Now, the Atlantic 


One of the Last Areas to lx* Conquered By Com- 
mereiat Air Transporl . . . Teelmieal Advances 
Have Outrun I’olitieal and industrial (Mans 

By REGINALD M. CLEVELAND 


N EW YOKE to London in H6 hours, 
with passengers. mail, and ex¬ 
press! A decade ago this might 
well Itave been the title for a l>ook by a 
contemporary Jules Verne. Today it is 
an imminent reality. The North Atlantic, 
scene of a score of heroic pioneer flights 
following that first solo blazing of its 
trail by Colonel Charles A. Lindbergh in 
May, 1927, which may be said to have 
touched off the fuse of air transport de¬ 
velopment the world over, is to become, 
almost certainly this year, the field of 
scheduled operation. 

This area of uncertain skies and an 
often troubled sea, one of the last t<> re¬ 
main free from the shadow of commer¬ 
cial wings, could be flown today with 
American equipment, produced in Am¬ 
erican factories and operated by Ameri¬ 
can airline companies. It presents a 
contradiction to the other major fields of 
air transport development in that techni¬ 
cal advancement here has outrun politi¬ 
cal and industrial planning. 


In the ease of the great international 
system of air lines grouped under the 
aegis of Pan American \irwayw, which 
circle the Caribbean and inn almost the 
whole perimeter of Smith America and 
which extend over Alasku and form a 
growing network in China, the plan 
came first; the equipment was developed 
to suit the exigencies of the plan. The 
same holds true of the longer tentacles 
of the European airlines; of Imperial 
Airways’ Empire routes, running down 
the spine of Africa to Capetown und 
stretching, first to Karachi, then to Sin¬ 
gapore and finally across the Timor Sea 
to Australia; of the East Indian route of 


the Koval Dutch Airlines, K.L.M., link¬ 
ing Amsterdam with Batavia and Sura¬ 
baya; of the Erench line, spun out by 
Air France to Indo-China. 

Across the South Atlantic, again, the 
services of \ir France and of Lufthansa 
have followed the development of a coin- 
men ial demand. And in the most recent 
and. in many ways the most spectacular, 
of the extensions of the air-transport 
web, the 8900-mile line of Pan American 
joining California with China across the 
Pacific, the establishment of an airway 
and the development of air-borne vehi¬ 
cles to fly it. have followed upon care¬ 
fully considered political and economic 
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Pboto(rr*phn by Clyde IT, FunrtorUnd 

Two views of China Clipper , flying boat that hat made aviation history in the 
transpacific air service, and from which valuable lessons have been learned 


groundwork, carried to a logical end. 

In the case of the North Atlantic, how¬ 
ever, the picture has been reversed; the 
anomaly is presented of the perfection 
of flying equipment fully equal to the 
task while perhaps the most important 
transoceanic route of all remains un¬ 
flown as international agreements are 
perfected. 

W7TTH1N recent months, however, 
Vt these agreements have advanced 
from a stage of friendly discussion to one 
of assured commitment. The United 
States Post Office Department has an¬ 
nounced that transatlantic mails will he 
flown; the State Department has made 
it plain that it will co-operate with other 
nations in what, due to the nature of the 
teriain and bases, must he an interna¬ 
tional undertaking. Beyond this, repre¬ 
sentatives of the British Government, 
the Canadian Government, and the Gov¬ 
ernment of the Irish Free State, have met 
with our own Interdepartmental Com¬ 
mittee for Civil Aviation, and with repre¬ 
sentatives of Pan American Airways, 
which does and must hold a key position 
in the undertaking, to reach definite 
conclusions. 

These conclusions are that the North 
Atlantic will he flown with mail and 
passenger traffic must inevitably shortly 
follow—on optional loiites depending on 
weather conditions, both seasonal and 
temporary, which roughly lay down an 
irregular quadrilateral course across the 
ocean. The southern and longer route 
extends from the United States either at 
New York or a point south of Washing¬ 
ton a matter which has not yet been 
fully determined--by way of Bermuda 


and the Azores. The northern extends 
from tin* same American base to New 
foundland and thence by a great-circle 
route to Ireland. The longest over-wutei 
hop in either route docs riot exceed 2000 
miles. 

Already in the Pacific, the great Clip¬ 
per ships of Pan American, first the 
Sikorsky S-$'J as a test plane, and more 
recently the Martin flying boats. China 
Clipper, Philippine Clipper , and Hawai¬ 
ian Clipper , have demonstrated beyond 
pel adventure that they can negotiate a 
longer stretch- the 2410 miles run from 
Alameda to Honolulu with an ample 
margin of fuel for safety. The Pacific is 
proving a laboratory for the Atlantic, 
just as the Caribbean has been for half 
a dozen years a laboratory for the Pa¬ 
cific operation. There planes have been 
tented, radio aids have been developed, 
and men have been trained in prepara¬ 
tion for the complex and exacting busi¬ 
ness of transocean flying. 

A NOTHER laboratory is being used 
with an eye to the Atlantic, and this 
is the Territory of Alaska. There, al¬ 
though it is overland operation, many of 
the problems are encountered which 
must be solved on the third North Atlan¬ 
tic route, which has long been discussed, 
but for tile present is being held in 
abeyance. This is the so-railed northern 
island route running from Newfound¬ 
land or Nova Seotia to Labrador, Green¬ 
land, Iceland, and the Faroes. It is a 
route of short hops, with over water 
stretches which, as far as range is con¬ 
cerned, are mere child's pluv as com¬ 
pared with the wide reaches of the Pa¬ 
cific. But it is a route of fog, of ice, of 


changing conditions of terrain, from the 
comparatively simple Newfoundland 
area to the Greenland ice cap, and, espe¬ 
cially, it is a route long stretches of 
which often lie in the most unfavorable 
temperature zone, that in which wings 
and propellers ice up through the com¬ 
bination of dampness with the right de¬ 
gree of cold. 

All these conditions are also found on 
the Alaskan mainland and there Pan 
American is constantly testing plunes, 
men, and engines with a view to throw¬ 
ing new light on the operation of the 
loute to Asia which Colonel and Mrs. 
Lindbergh surveyed for it three years 
ago. With better knowledge, and espe¬ 
cially with more complete mete- 
oiological infoi mation, it 




may yet become a \ 
traveled airway to the Old W oi Id. 

Could one of the 25-ton Clippers of 
the Pacific service be diverted tomorrow 


to the Atlantic, there is no question that 
it could make the run, either hv way of 
Newfoundland and Ireland or by way of 
Bermuda and the Azores, cruising stead¬ 
ily at ISO miles an hour with 16 pus- 
sengers, a crew of seven, and a ton of 
mail or cargo, and thus link the Old 
World and the New on a schedule well 
within the limit indicated at the opening 
of this article^ But there is something 
else to consider besides the question of 
technical efficiency. 

Great Britain and her Dominions be¬ 
yond the seas control the ports which are 
needed as bases for any successful trans¬ 
atlantic service in the present state of 
the art. When the sub-stratosphere plane 
has arrived, flying at perhaps 20,000 to 
25,000 feet with sealed cabins supplied, 
with oxygen and cruising, in the thinner 
airs, at 250 or more miles an hour, in¬ 
termediate bases will lose their impor¬ 
tance. 

Such planes are coming, perhaps 
sooner titan is generally expected. Lead- 
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ing designers of large aircraft, including 
Igor I. Sikorsky and Glenn L. Martin, 
have both predicted flying boats much 
larger than the current giants of the 
Pacific within a relatively short time. 
Both have plans prepared for ships of 
twice the capacity of the largest present 
Clippers. Mr. Sikorsky especially leans 
towards the advantages of high-altitude 
operation. 

But for the present—and the Atlantic 
is to he conquered in the year 1936— 
bases are important to any scheduled 
operation which must be predicated on 
the ability, not merely to get across, hut 
to get across with a payload which will 
offer some inducement for a venture of 
so pioneering a character. The far-seeing 
gentlemen who are at the helms of Pan 
American and Imperial Airways have 
long understood this situation, and have 
been in full agreement upon it. 

Now, with the participation of Cana¬ 
dian and Irish Free State authorities, 
and \silh the whole-hearted en¬ 
couragement of both the 



American and the British 
postal authorities, these under¬ 
standings have developed into overt 
agreements. And Pan American, with 
the equipment and the experience, and 
Imperial, with the bases and with what 
may be expected to be very comfortable 
and reliable equipment building for 
completion late this year, will operate 
the North Atlantic service together. 

They will not be alone, however, from 
all present indications. The French, the 
Germans and the Dutch all have their 
eye upon an Atlantic service. Air France 
has developed and flown a very large and 
apparently quite efficient airplane, the 
Lat^coere flying boat, Lieutenant De 
Vaiseau Paris, This six-engined giant, 
with upper and lower decks and a gross 
weight of 70,000 pounds, has already 
crossed the South Atlantic on its line’s 
route between Africa and Brazil, flown 


up the South American coast to the 
French colony in Martinique, and thence 
over a stretch of nearly 2000 miles to 
Pensacola, Florida. That it turned turtle 
while at anchor in the harbor in a sud¬ 
den tropical storm was really no fault 
of the airplune. The ship, while not fast 
in the sense of the American Clippers , 
can carry a heavy load for a long range, 
and the French have other big boats 
building. 

By the time this is in print, French and 
German missions will have visited Wash¬ 
ington to discuss the Atlantic problem. 
It is already clear from the position 
taken by the State Department that they 
will be met in a co-operative spirit. 

T HK Lufthansa, which already oper¬ 
ates un extraordinarily successful 
and expeditious tftail service ucross the 
South Atlantic, using Dornicr Wal flying 
boats which it catapults from mother 
ships at Bathurst and Natal, has already 
conferred both with Washington and 
with Pan American executives in the 
person of its managing director, Mr. 
Martin Wronsky. It is his opinion that 
there is enough mail business by air in 
the North Atlantic for all comers, and 
he said unequivocally while here that his 
company would at least conduct experi¬ 
mental flights of the tvpe whic h arc be¬ 
ing operated in the* South Atlantic'. 

lie js not a believer in very large flying 
boats for passenger service, however. His 
company has an interest in the Lofts- 
ehifThau Zeppelin. He* holds that giant 
airships, such as the LZ-129, which will 
make* its first transoeean flights this 
spring, offer the solution for passengci 
air travel between the Hinted State's and 
Europe. It seems safe to predict that this 
huge ship, with cabins for f>() passengers. 


promenade decks, and all the comforts 
of home, having a cruising speed of 78 
miles an hour and a range of more than 
8000 miles, will make some round trips 
over the North Atlantic before its heavier* 
than-air competitors get under way. 

There are not a few experts who agree 
with Herr Wronsky that the machine¬ 
like operation of the veteran Graj Zep¬ 
pelin, shuttling back and forth between 
Friedrichshafen and Pernambuco, with 
all the regularity of a limited train, has 
given good grounds to believe that the 
airship, properly constructed and man¬ 
ned, is a highly satisfactory solution for 
Iransoeeun travel. They point, too, to the 
great lift, range*, and roominess of this 
type of vessel, especially in such sizes as 
the new German ship, to support their 
theses. 

B UT in the air, at least, the race is 
nearly always to the swift. The mag¬ 
nificent performance of America s aerial 
Clipper ships, reenacting in the Pacific 
the pulse-quickening drama played a 
century ago by the merchantmen Clip¬ 
pers in the China trade, leaves little 
room for doubt that whether giant air¬ 
ships also link the United States and 
Europe, great wings, supporting the 
( lean hulls of living boats, will likewise 
ply the North Atlantic air lanes and 
bring New A oi k and London little more 
than a day apart. 

# 

Additional data pertaining to the 
foregoing article will he found in 
the following issues of Scientific Ameri¬ 
can: it/antic flight , February 1931: 
The Clippers , July 1931, December 1931 . 
and March 1933: LZ-129, June 1931 
and June 1933 .—The Editor. 




An artiit’s drawing of a British flying boat now under construction, for 
possible transatlantic use, by Short Brothers (Rochester and Bedford) Ltd. 
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“fTTHEY are amateurs who have done 
I some fine work in developing pre¬ 
cision telescope drives, and mak¬ 
ing motion pictures of heavenly bodies, 
that make professionals green with 
envy.” This is how one professional tele- 



ert R. McMath has done most of the 
work on the observatory, and is its di¬ 
rector. Prof. Heber D. Curtis, head of 
the Department of Astronomy at the 
University of Michigan, himself a fine 
mechanic, states that Mr. McMath is 
rapidly becoming a professional astron¬ 
omer and is a mechanical genius. The 
McMalh-Hulbert Observatory is at Lake 
Angelus, Pontiac, 50 miles north of Ann 
Arbor, Michigan. 

In the photograph two observatory 
domes are seen. The low one on the right 
was built several years ago and houses 
a lOV^dnch reflecting telescope with 
which four notable motion picture reels 
were tuken (of these many hundreds 
of copies have been sold, at no profit 
to the observatory). These showed re¬ 
spectively the occultation of the moon, 
the eclipse of August, 1932, star fields 
and the motions of Jupiter’s satellites, 
and the famous “solar bomb” of June 
19, 1934. 


The triumvirate which is respon¬ 
sible for the McMath-Hulbert Ob¬ 
servatory of Michigan University. 
Left to right: Francis C. McMath, 
builder of bridges, Judge Henry S. 
Hulbert, lawyer and banker, Rob¬ 
ert R. McMath, maker of stampings 

scope designer recently spoke of the 
amateur-professional astronomical work 
of three citizens of Detroit, whose photo* 
graph and whose observatory and newly 
constructed solar tower are shown on 
this page. 

Not only have these three amateurs, 


T HE last of these motion pictures 
were taken with an instrument about 
five feet long, having a name somewhat 
longer, attached to the telescope. This is 
the spectroheliokinematograph, a deci- 
pedalian name which is perfectly di¬ 
gestible if one can find the joints when 
carving it. “Essentially,” Robert Mc¬ 
Math writes, “this instrument is a spec- 
troheliograph plus a motion picture 
camera and, as is well known, such an 
instrument makes it possible to photo¬ 
graph solar phenomena in the light of 
some chosen wavelength or single ele- 


soine of the cloud into the spot again; 
the total life of this interesting outburst 
was of the order of only ten minutes. 
This picture convinced us that more 
elaborate equipment was needed in or¬ 
der to carry on the solar work. Ground 
was broken in July, 1935, for the new 
solar tower and we hope to be in actual 
operation by tbe first of May, 1936.” 

The solar tower just mentioned by 
Robert McMath is the higher dome at 
the left, in the same picture. The two 
solar towers which are at the Mt. Wilson 
Observatory are already familiar to all. 
The solar tower at Potsdam, Germany 
(often called the “Einstein” Tower be¬ 
cause some work on relativity was once 
done on it), is often shown in photo¬ 
graphs, and there is a similar tower 
at Tokyo. Likewise there is a solar 
tower at Arcetri, near Florence, Italy. 
The McMath-Hulbert tower will be the 
world’s sixth, but it will be the most effi¬ 
cient of all, and between the longitudes 
of California and Italy it will be the 
only watchman of the sun as the earth 
rotates. The aim of astronomers is to 
keep an eye on the sun all of the time, 
and this of course means providing 
enough solar observatories geographical¬ 
ly distributed so that one of them is 
always under the sun. 

The whole observatory will permit 
astronomers to learn more about the 
solar surface-- largely an untouched 
field. 

More technical details regarding the 
McMath-Hulbert Observatory will be 
found in the department (page 214) 
which is each month devoted to those of 
our readers—about 25 percent—who 
regularly follow the hobby of amateur 


by sheer merit, crossed over into prac¬ 
tically professional astronomical status 
and been accepted as such, but so has 
their observatory, which is now a part 
of the University of Michigan. The 
three who staff the McMath-Hulbert 
Observatory are Francis C. McMath, a 
retired bridge builder, whose biggest 
single piece of work was the Quebec 
Bridge, Henry S. Hulbert, a former 
Senior Judge of Probate in Detroit, now 
vice-president in charge of trusts in the 
National Bank of Detroit, and Robert R. 
McMath, a former World War major 
in the Aviation Section of the Signal 
Corps who is now president of the 
Motors Metal Manufacturing Company, 
makers of heavy motor stampings. Rob¬ 


ment. The addition of the motion pic- telescope making. 


ture camera has made it pos¬ 
sible, for the first time, to 
secure continuous records of 
solar phenomena. On June 
19th, 1934, we were fortunate 
enough to photograph, in the 
light of the red alpha line 
of hydrogen, a rather large 
eruption from a sun-spot. 
This film gives a continuous 
record of the ejection of a 
large cloud of hydrogen gas, 
or a ‘solar bomb* 19,000 by 
40,000 miles in dimension, at 
the rate of 40 miles per sec¬ 



ond from a sun-spot, and the 


subsequent sucking back of The McMath-Hulbert Observatory at Pontiac 
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OUR POINT OF VIEW 


Build Airships? 

HRFE dirigible airships, built in this 
country, all were wrecked. After the 
last, the Macon , dropped into the sea, 
there was a widespread demand that we 
abandon such lighter-than-air craft. In 
view of the experience of other nations, 
this demand seemed logical and, as a 
consequence, the airship enthusiasts 
have had but a small following the past 
year or two. 

Rut wait . . . Germany has had one 
success after the other with her dirigi 
hies. There is the notable example of 
the Graf Zeppelin which is now several 
vrars old. She has encircled the globe, 
Hown the North Atlantic, and is now and 
has been for a year or two engaged in 
a regular, scheduled service to und fro 
across the South Atlantic. Another ex¬ 
ample is the American Los Angeles, 
veteran of the air lanes which was built 
in Germany and is now retired, the lust 
and only dirigible airship to “die of old 
age. 

Perhaps, then, the dirigible airship 
principle is not one to be so lightiv cast 
aside. That has been the opinion of many 
who believe that no possibility should be 
overlooked in man’s stride onward to 
new scientific triumphs, and that the 
relatively small toll of any one develop¬ 
ment should never cause abandonment 
of further research. After all, no achieve¬ 
ment of man has been without its early 
disasters und its roster of human victims 
—all forms of transportation, for exam¬ 
ple— yet, hitherto, each disaster has but 
spurred reseatch anew. The dirigible 
airship constitutes another form of trans 
portation, and it may—or may not—have 
very great potentialities for the future in 
both commercial peace-time operation 
and in case of war. 

We should not, therefore, condemn the 
dirigible on the record of a dozen disas¬ 
ters, ghastly though some of them have 
been, but should heed the advice of those 
leading scientists on the Science Advis¬ 
ory Board which was named March, 1935 
by Secretary of the Navy Swanson, and 
which numbers among its members: C. 
F. Kettering, R. A. Millikan, and Frank 
B. Jewett. This board favors a program 
of construction for the Navy of large 
dirigibles. Their thought is that these 
craft may prove very valuable, and it is 
for studying their possibilities that new 
ships should be built. The first built un¬ 
der this program should, the scientists 
«ay, be used not as an adjunct to the 
fleet but as a “flying laboratory” in 
which might be studied -further those 


questions and problems which were but 
partially solved in our operation of ships 
that crashed and the now-retired Los 
Angeles. 

It is rather astonishing to us that the 
country had to ask for such an opinion 
from scientists, hut we will be disap¬ 
pointed, disgusted, if their suggestions 
ure not carried out. Science has never 
been a weakling to confess defeat in the 
face of obstacles! 

Amateur Missionaries of Science 

I N the State of Nebraska it is no longer 
legal for commercial collectors to dig 
for prehistoric relics, for the legislature 
of that state has given the State Geologi¬ 
cal Survey police power to regulate and 
control the search for fossils and Indian 
artifacts. Other states might well copy 
this kind of ruling from a state which is 
resolved thus to guaid its rich sources 
of undiscovered scientific data from the 
irresponsible. 

Those few pot hunters who oppose 
such an invasion of individual libeity - 
and such it frankly is- -are perhaps not 
so fundamentally wanton as some have 
asserted. They do not collect and deal 
in “Indian arrowheads 1 ' and similar 
“souvenirs” because of any scorn of sci¬ 
ence, but simply because they do not 
fully sense what it is that they do. They 
need, therefore, not so often the toe of 
a boot us friendly instruction in the sig 
nificance and purpose of science. Might 
it not tin'll be one of tlie functions of 
amateur archeologists to attempt, by the 
most diplomatic of methods, gradually to 
convert such collectors into comprehend¬ 
ing amateur archeologists, even at the 
expense of much time and probable ini¬ 
tial rebuff ? This, rather than the passage 
of any kind of mandatory law, is the one 
method which is ever likely in this coun¬ 
try to accomplish the desired result, 
since it is so easy in the big open spaces 
to defy the law and bootleg the rtdics of 
the ancient past. Let every person of 
scientific learning appoint himself a com¬ 
mittee of one as a missionary to make 
such conversions, for there are not 
enough professional scientists to accom¬ 
plish the desired end. 

In our rocks and soil there is only one 
set of evidences of earlier life. It be¬ 
hooves us to deal carefully with them, 
for when they are gone nothing on earth 
can replace them. Ancient artifacts and 
fossils removed from the site and strata 
of their discovery without scientific re¬ 
cord are practically meaningless to sci¬ 
ence, since they do not relate to its struc¬ 


ture as a whole. In a generation or two 
they find their way to destruction. It is 
a good thing that Nebraska is staying the 
hand of the unthinking commercial col¬ 
lector. 

Atlantic Flight 

A T the time of going to press, it ap- 
. pears that the long anticipated and 
much talked about conquest of the North 
Atlantic is soon to be accomplished. As 
pointed out by Mr. Reginald M. Cleve¬ 
land, in his article on page 173 of this 
issue, the lessons that have already been 
learned through operations on the Pa¬ 
cific airline are being applied in prepa¬ 
ration for scheduled Atlantic flights with 
mail and express, and finally with pas¬ 
sengers. In this connection, it is essential 
that due credit be given to the brilliant 
and daring minds that, having formulat¬ 
ed the plans, are pushing them to com¬ 
pletion. To Pan-American Airlines, to 
Igor Sikorsky, to Glenn Martin, and to 
the many unnamed engineers and tech¬ 
nicians who have given so freely of their 
energy and genius—-congratulations and 
happy landings. 

But transatlantic flight is more than a 
technical triumph, more than an engi¬ 
neering feat of great magnitude. It opens 
new avenues for world trade and world 
peace. As hinted by Mr. Cleveland, suc¬ 
cessful schedules over the North Atlantic 
presuppose complete co-operation be¬ 
tween the nations directly affected. That 
the United States is aggressively taking 
the lead is to he expected, in the light of 
past accomplishment. That other nations 
will make strong bids for business is 
likewise to be expected. 

It thus becomes apparent that aero¬ 
nautical engineers cannot afford to rest 
on their laurels, content with accom¬ 
plishment. Peuceful battles will be 
waged on the airlines, battles that will 
be won only by those with vision who 
press ever onward to conquer the impos¬ 
sible. Scientific research has shown the 
way to higher speed in transport planes, 
greater comfort and safety for passen¬ 
gers, increased economy of operation; 
it must continue to improve on all these 
phases. The foundations have been laid 
for world wide airlines that will affect 
the lives of every civilized person. Upon 
these foundations must be built a struc¬ 
ture strong enough to resist the assaults 
of international polities and petty na¬ 
tionalistic squabbles. With level-headed 
business men at the helm, guided by re¬ 
search engineers, we are sure that it can 
lie done. 
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Surgery With 


Grafting Bones is Much Like Grafting Trees . . • 
Bone from Your Own Body...Cut with a Circular 
Saw . . . Shaped on the Spot with a Bone Mill 

By FRED H. A L B E E, M.D., F.A.C.S. 

Formerly Professor of Orthopedic Surgery at Columbia University. Consulting 


Surgeon to the Broad Street, Lutheran 
Founder of the Florida Me 

1 1HE origin of grafting of living cells, 
if recorded at all, is so obscure that 
I have not been able to trace it. I 
was not unfamiliar with the process in 
fruit-trees before I undertook to apply 
the principles to the surgery of bones. 
As might be expected, I found much in 
the study of plant grafting to guide me 
in bone-grafting. One can safely assume 
that the principles of plant grafting can¬ 
not be violated in the grafting of tissues 
of a higher form, and that grafting of 
hone cannot he as readily carried out 
as grafting of vegetable material. 

These postulates arise from the very 
nature of biological principles and the 
decrease in adaptability with increase in 
specialization of tissue. There are three 
inviolable rules in plant-grafting; the 
tissues must be applied like to like, the 
contact must be most intimate, and they 
must he immobilized in that position. 
These principles are important in bone¬ 
grafting. Moreover, in the more highly 
specialized animal tissue it is desirable, 
if not essential, that the graft he auto- 


blospital and other hospitals, New York 
ical Center, Venice, Florida 

scion preserve their vegetative and pro¬ 
liferative power. The re-establishment 
of the circulation is simpler in the plant, 
hut it is obvious that the sap must per¬ 
meate the eells of the scion, or else the 
latter will eventually die. In l>one, the 
re-establishment of circulation becomes 
a problem the solution of which governs 
the whole question of surgical tech¬ 
nique. 

I N the plant, as in hone, like tissues 
are applied to like, because there is 
a force called by John Hunter the '‘stim¬ 
ulus of incompleteness,” which tends !<> 
force tissues to complete a broken sur¬ 
face, and because this force is greater 
when it is mutual—that is to say, when 
it is applied to two broken surfaces of 
like tissue. 

Of all the layers in a tree—alburnum, 
heart-wood, and heart—the alburnum is 
the important one in grafting, since it 
is the proliferation of its cells in scion 
and host that brings about the union. In 
hone, and especially in long bones, the 


Y good fortune we are able to present, 
on the accompanying pages, an article 
by a noted, internationally-known bone 
surgeon, thus giving the lay reader a first¬ 
hand insight into a branch of surgery of 
the most modern and most romantic va¬ 
riety—the repair of damaged bones by 
means of living bone substance taken 
from the patient** own body. The author 
of the article became widely known at the 
time of the World War, first through six 
months of operation and demonstration in 
France, and later in America where he 
performed reconstructive operations on 
more than 2000 wounded American sol¬ 
diers. Dr. Albee is an ex-president of the 
American Orthopedic Association, and a 
founder of the International Society of 
Orthopedic Surgery. He is the author of 
a large textbook which is widely used by 
surgeons, entitled "Orthopedic and Re¬ 
construction Surgery,” and he has been 
widely honored within his profession and 
without. 

Bone surgery with metal plates or wire, 
or with pieces of hard and non-living 
bone, has long been familiar, but Nature 
often rejects such foreign substances. To 
repair living bone, living bone is an ideal 
material. Many of us think of bone as 
hard, dry, brittle and somewhat metallic, 
because most of us see it in that form. But 
our bones are really alive; they contain 
pulsating blood vessels and other living 
equipment. Such bone, rapidly removed 
from one place (often the convenient 
shin) and transplanted to another after 
accurate shaping, unites and grows to 


genous; that is, come from the same in¬ 
dividual. 

When, in plant grafting, the hark and 
hud are removed for the seion, a piece 
of hark of the same size and shape is re¬ 
moved from the host (Figure I), so that 
like tissues of the scion will he applied 
intimately to like tissues of the host and 
so that immobilization will he facilitated, 
as well as the early and profuse vege¬ 
table circulation from host to graft. In¬ 
terruption of the circulation of sap in 
the host is thus minimized. 

It is thus evident that the (‘ells of the 


structure is much harder and 
more complex, and all the 
layers — periosteum, cortex, 
endosteum and marrow — 
take part, to a greater or less 
extent, in union. It is for this 
reason, and the extreme hard 
ness and brittleness of corti¬ 
cal hone (the hard portion), 
that accurate, power-driven 
instruments are necessary for 
preparing graft and graft- 
bed. Perfect coaptation, so 
essential to the nourishment 



Figure 2: Twin circular saw chucked in the bone 
mill, held by the surgeon a* in cutting an in¬ 
lay from the *hin bone or other available bone 



Figure 1: Left: Removing bark and bud with the double-biaded knife. Center: 
The bark removed from the ho*t. Right: The finished graft, with paraffin 


of the graft and to its function as a ves¬ 
sel-conducting and osteogenetic or bone¬ 
forming unit, can be attained in no other 
way. If conditions were similar, power- 
driven tools would be necessary for 
grafting in the vegetable kingdom as 
well, in addition to the necessity for do¬ 
ing the work quickly. This last is an ad¬ 
ditional reason for employing motor- 
driven tools. 

In plant grafting immobilization is ef¬ 
fected in two ways, in addition to the 
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principles. In the plant the only force 
to he counteracted is that of the wind, 
and this only when the scion is of large 
diameter such as in the case of apple- 
trees. In bones, there is the pull of 
muscles, both involuntary and voluntary, 


the normal shape of the replaced bone, 
while the other fills out. 

Recently we saw an operation of this 
kind, in color motion pictures, performed 
on a tubercular knee joint. With such 
speed that it seemed like opening a "zip¬ 
per,” the joint was completely exposed 
and the damaged bone was sawed away 
from the under side of the knee cap and 
the joint itself. Loss of the articulation 
then made necessary the rigid union of 
the upper and lower parts of the leg, and 
to accomplish this, two bone dowels were 
inserted, reaching through the top of the 
tibia and into the bottom of the femur. 
First the necessary holes were quickly 
made by means of twist drills and the 
bone mill—the patient, under total anaes¬ 
thesia, being entirely unaware of the fas¬ 
cinating proceeding. Next, the two dowels 
had to be obtained and shaped. The shin 
bone was quickly exposed, with scarcely 
any bleeding, thanks to a tourniquet at 
the thigh. With the bone mill a pencil of 
bone about \ 2 of an inch square and eight 
inches long was quickly removed and cut 
in two. These pieces were rapidly fed into 
the bone mill, emerging as two neat, 
round dowels, which were then driven into 
the prepared holes. With no delay what¬ 
ever the knee and leg were next flooded 
with antiseptic and closed. 

The outstanding impression left by this 
spectacle was the speed and certainty with 
which skilled hands performed it. To 
perform work like this the surgeon must 
possess the mechanic’s sure instincts for 
close, accurate work.— The Editor. 


fixation provided by llit* accurate fit of 
the scion: the site of grafting is either 
bound with many layers of fabric or is 
covered with wax, or better, paraffin. 
These sealing substances serve as a 
sterile dressing as well, since they keep 
out fungi. If paraffin is used, immobiliza¬ 
tion is just as secure, and light -espe¬ 
cially the ultra-violet-—is allowed to 
penetrate to the wounded tissues and 
especially to the bud, which needs the 
ultra-violet for the metabolic activity of 
its chlorophyl. 

I do not know the history of the 
double-bladed knife (Figure 1) which 
is used for plant-grafting, to ensure 
identity in size and shape of graft and 
graft-bed. I first saw it many years after 
I had designed the twin saw for bone 
grafting. Its use was demonstrated to 
me by the late Mr. W. J. Krome, in his 
citrus grove in Florida. Mr. Krome, after 
many years as a distinguished engineer, 
during which he supervised the construc¬ 
tion of the Florida East Coast Railway 


in Key West, retired to indulge his in- and the exaggeration of the former by 
terest in biology. reflex from pain. Fixation and immo- 

1 did not design my twin saw (Figure bilization therefore present difficulties 

2) from this twin knife, hut they were which must be met in a special way. It is 

equally a response to the mechano-bio- necessary to consider bone, therefore, 

physiological demands of the problem. riot only as a living tissue \Vith an in- 

The twin saws may he regarded as a tricate circulation and metabolic func- 

entting calipers, since they ensure that tion, but as a rigid piece of material 

the graft will accurately fit the graft- which must lx* held in place with com¬ 
bed. plete immobilization. 

Plant-grafting and bone-grafting thus Union of graft with host, however 
have I lie same objectives and are carried much it nui \ he affected by mechanical 

out aeeoiding to the* same fundamental exactness, is dependent on tin* principles 



Figure 3: The fine joinery element in bone surgery—a group of self-evident 
analogies. Numbers 11 and 12 are keyed-in tension members in broken knee 
caps which will not join. No. 14 is a stop, made of the patient’s own bone, to pre¬ 
vent the foot from dropping. No. 14a is the analogy—a brace made of metal. 
The bone surgeon must first of all be a bom mechanic having marked aptitude 
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Figure 4: The bone mill (shown at top of the picture) in its carrying case, 

with its accessories. Here the apparatus shown in Figure 2 is attached to a 

base. This converts the hand mill into a fixed lathe, when needed thus. Note 
chocks on side, for tools used in shaping bone dowel pins at the operating 

table. In lower half are circular saws, also taps for tapping out holes in 

patient’s bones to receive threaded bone pegs, as shown in Figure 6, at F' 


of biology and physiology that govern 
the transplantation of tissue as a living, 
functioning structure. The graft lives if 
it is supplied sufficiently early and in 
quantity with blood from the host. Bony 
union with the host follows in the same 
way as it does after fracture, by a tissue 
bridge containing the first deposition of 
soft callus (soft bone material which is 
poured out, hardens and unites tin- 
bone) and then it"' impregnation with 
lime salts. 

The graft, having been applied in a 
way most likely to favor its union with 
the host, is tlmn influenced by those 
mysterious processes by which the graft 
remakes its structure, alters its shape 
and takes on added volume ami strength, 
in order to accommodate itself to the de¬ 
mands of Its new environment. That is, a 
graft of the general size of a lead pencil, 
and of any shaped cross-section, when 
implanted to take the place of a por¬ 
tion of the thigh bone, will take on the 
characteristics of the thigh bone shaft in 
every respect; that is, as to strength, size 
and shape of cross-section, external con¬ 
tour and internal architecture—it will 
even develop a marrow cavity. 


For help with the mechanical prob¬ 
lem, one must go to tin- joiner and study 
his various forms of mortise and how he 
selects each according to the mechanical 
demands of the situation (Figure 3). 

My first application of the bone-graft 
was to the spine in Pott's disease. Since 
then, it has been used in grafting most 
of the bones in the body and for a variety 
of purposes, such as restoration of loss 
of bone from injury, disease, cancer, 
heuling of broken bones which will not 
unite, cure of disease, correction of de¬ 
formities, stabilization of joints, and 
so on. 

The inlay graft in long bones is a 
perfect example of the ploughed-and 
tongued joint, as well as of the applica¬ 
tion of like tissue to like. It is therefore 
a complete response both to the bio¬ 
logical demands of comparative botany 
and physiology and to the principles of 
mechanics that guide the joiner. 

The inlay graft (Figure 5) is applied 
principally to the broken long bones 
which fail to unite. In typical non-union, 
the ends of the fragments are avascular 
or anemic, circulation being deficient for 
a greater or lesser distance bark from 


the region of the fracture. The bone is 
hardened and contains few, if any, ac¬ 
tive callus-forming cells. Its vitality, and 
hence its power of regeneration, is 
slight. A bone-graft inlaid into the frag¬ 
ment, reaching far enough back to tap 
the blood-supply and sources of nutri¬ 
tion and osteogenesis or bone formation 
in the healthy bone of the host, will 
bring to the zone of non-union forces 
which are of the same order as the re¬ 
parative and osteogenetic power of re¬ 
cently fractured bone. The source of 
regeneration lies mostly in the soft-tis¬ 
sue structures that sheathe the hone and 
arc enclosed in its medullary canal as 
well as upon the surface. Hence the 
graft and graft-bed are at best the full 
thickness of the bone cortex, so that like 
tissue may make contact with like, from 
marrow to periosteum. The vascular 
channels, especially the capillaries, in 
graft and host bone unite. Thus the 
graft obtains nourishment, not only for 
its own existence and subsequent growth 
and rearrangement, but for the nutrition 
of the avascular and impoverished ends 
of the fracture fragments. 

O NE must not picture the graft as 
persisting in the form of a slender 
bridge between two fragments of scler¬ 
osed or hardened hone. The graft not 
only throws out callus and ossifies it, 
but responds to biological demands. It 
enlarges and thickens almost to any de¬ 
gree and takes on the structure of the 
host hone. More than that, the sclerosed 
fragments respond to the demands of 
restored function. Just as disuse brought 
about atrophy of the organic structures 
(vascular and cellular) in the useless 
fragments, so now restoration to useful¬ 
ness and subjection to stress stimulate 
reconstruction of the fragments. Vessels 
grow in, the dense bone is absorbed and 
the original structure is eventually re¬ 
stored. It is again Wolff’s law of stress, 
which is only one striking expression 
of the law governing the relation of 
structure and growth to function, 
whether it be in the animal or vegetable 
kingdom. This law of stress is omnipres¬ 
ent in all living supportive tissue. It 
determines that the diameter and 
strength of the trunk of a tree shall be 
larger than tiny other portion of that 
tree. By the same token, the contour, 
size and strength of the human skele¬ 
ton are controlled by the stress demands 
incident to the part. This is also true of 
a bone-graft used to replace or repair 
a hone. 

In the vegetable kingdom the con¬ 
formation of the graft and its bed is 
always some modification of the inlay, 
whether it be the bud of the orange or 
the scion of the apple-tree, and so on. 
In the case of the bone-graft, besides a 
contact with host tissues that insure its 
living, there arises a multitude of 
mechanical demands which would tax 
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the ingenuity of the most versatile boss ety are rapidly accomplished, 
carpenter, joiner, cabinet-maker or ma- These vary from straight inlays 
chinist. to crosses, double crosses, T’s, 

However difficult and exacting the irregular shapes, and so on, of 

piece of bone cabinet-maker work may a great variety. The cutting 

be, it is necessary to add a still further tool for this work is the twin 

fact that is true of all surgical problems saw, which is as adjustable as 

—the all-important factor of time. The the calipers, and in fact is used 

patient is under an amesthetic, the as a cutting calipers. In this in¬ 
tissues are open and exposed to the de- stance the twin saw serves 

vitalizing influence of the air, instrumen- both the male and female cut- 

tation, and so on. Every instrument or ter. 

tool must be made sterile by boiling. The graft may be shaped 
Bone, being always surrounded by mus- into any sized peg desired, In 

eles or other soft tissue, is never favored means of the lathe attachment, 

by circumstances comparable to those A close fit is assured by select 

surrounding material being worked upon ing the appropriate sized drill 

in the shop. Because of the hardness, (Figure 6, 0 , P) when mak- 

brittleness, and knurly character of ing the hole ^r such peg 

bone, and the inability of the surgeon grafts. It is impurtant that the 

to avail himself of the advantage's of fit should be that of the ac 
the anvil or vise to fix and hold the bone* curacy of a glass-stoppei in a 
which he cuts, the chisel and mallet bottle, and not that of a cork 

are at a disadvantage. Rotary, elec- stopper, or a square peg in a 



tricully-driven tools arc' thus 
advantage. 


T HE surgeon's difficulties, above* in¬ 
dicated, have been largely over¬ 
come by making available' to him the 
great advantages of the various auto¬ 
matic cutting tools, electrically-driven. 
In fact, tin* writer has designed a hone 
mill along these lines (Figure's 2, 1), 
which enables the surgeon to shape the 
bone at the operating-table, under sur¬ 
gical sterile conditions, with the same 
variation and facility that are possible in 
shaping wood in the carpentry shop or 
metal in the machine shop. The various 
motor-driven male cutters (Figure 6, 
B , F) shape parts that fit accurately 
into other parts shaped with correspond¬ 
ing female cutters (Figure 6. G to P), 
however quickly the work is done. With 
this surgical mill, inlays of every vari- 


round hole. Compression ma\ 

kill hone cells, either in graft Fig 

or host tissues, or close blood- r.p. 

vessels that should otherwise bor 

bring nourishment to the living inK 

graft (*ells. If, by chance, a 9CU 

screw is needed for the human f re 

i i iroi 

reconstruction, threads are cut ^ 

upon the peg by pushing it c j Q< 

through an electrical rotating f ro; 

die (Figure 6, F) which is in- uni 

eorporated in the mill. The in i 

drill hole which is to receive twn 

the screw is threaded by the 

corresponding sized tap. 

The successful living bone-graft is 
based upon a tripod of exacting condi¬ 
tions and environment as to mechanics, 
physiology, and biology. The fit must be 
exact for a double purpose, to assure 
fixation and immobilization of tin; graft 
as well as the parts it is to repair. This 
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Figure 5; Showing the principle of an inlay graft First note old, stubborn, 
unclosed gap between ends of bones. Next, the long, slender, square piece 
of shin bone which has been set across it as an inlay. The two pieces in the 
foreground are not a part of the graft but are merely shown here as if removed, 
in order to permit showing the situation inside of a bone. "Eburnated”=hard 


Figure 6: A is the twin saw. Speed 3000 
r.p.m. B is a miller for pointing the end of a 
bone dowel, as in C. D is a dowel after round¬ 
ing in E, and F is a die for threading a bone 
screw like F'. Dowels and screws like these 
are made on the spot from bone removed 
from the patient's own body and inserted 
elsewhere in it—all in one minute by the 
clock. / is a jaw bone, with an inlay taken 
from the shin. Not only does the living bone 
unite with the jaw bone, but it grows, filling 
in the whole gap. Note ordinary machinist's 
twist drills O, P, for boring holes for dowels 


makes for the early and profuse vas¬ 
cularizing of the graft by the penetra¬ 
tion into it of blood-vessels from tilt' 
host tissues. 

The query may arise, is this exacti¬ 
tude necessary? The answer is, the 
proof of the pudding is the eating. By 
using such methods, many successful 
results have been secured where oper¬ 
ative failures up to 14 have preceded 
in a single case. 

Reparative operations are often done 
long after the loss of bone, when the 
urge to repair has nearly or completely 
ceased. The surgeon must liken himself 
to a cabinet-maker who finds that he is 
running short of glue, and then must 
make his fits all the more exact, so 
that the glue will be sufficient. In the 
case of bone, callus is the glue. 

The inherent biological urge to re¬ 
pair, which follows an injury to bone, 
diminishes to a varying degree as time 
elapses. The fresh cuts made in the 
bony elements at the operation tend to 
revivify this to a degree, but it always 
devolves upon the surgeon to select 
bone for reparative purposes, of the 
highest inherent callus-forming poten¬ 
tiality. It is well known that tibial bone 
has a higher degree of bone forming 
capability than hone from the spinal 
column, hence the use of the shin bone 
for graft material. 





The Great Serpent 


By CAPTAIN DA CHE M. REEVES 



a general finder map. Note dot 

I IKK a gigantic snake stretched out to 
j sun itself, the Great Serpent Mound 
lies on the crest of a ridge over¬ 
looking Brush Creek in Adams Countv, 
Ohio. With the tail coiled at one ex¬ 
tremity of the ridge, the body winds in 
sinuous loops to an imposing head. At 
the tip of the head the ridge terminates 
in a sheer cliff 100 feet above the creek 
bed, with a narrow rock point jutting 
out to form the tongue of the serpent. 

The most striking view of the Great 
Serpent is obtained from the air. As one 
dies over the wooded ridge in summer. 


the folds of the serpent are disclosed be¬ 
neath the trees, with the head promi¬ 
nently displayed on the brow of the cliff. 
In autumn, when the leaves are turning, 
the ridge lies beneath the airplane in a 
blaze of color; oranges, reds, browns, 
and yellows, with the green serpent con¬ 
spicuous amid its surroundings. On a 
winter flight the whole ridge is visible 
through the bare limbs of the trees, with 
the serpent fully exposed. 

The Great Serpent Mound is the larg¬ 
est prehistoric effigy known. Located in 
a region of natural beauty, it dominates 
the ridge on which it lies, and presents 
a most impressive appearance. It is 
unique among the monuments of ancient 
America. Two other serpent effigies are 
available for comparison: The Otonabe 
mound in Canada and the famous stone 
serpent of Loch Nell in .Scotland, but 
these latter are smaller and lack the 
grandeur of the Ohio Great Serpent. 

The length of the serpent, following 
its loops and coils, is 1330 feet, or just 


over a quarter mile. The width of the 
mound is 20 feet, with an average height 
of four feet. The head is highly conven¬ 
tionalized, as is customary in prehistoric 
art. In the center of the oval is a small 
mound of stones showing signs of fire. 
This may have been used as an altar. 
The fact that no human remains were 
found in the Great Serpent Mound 
shows that it was not a buiial mound. 

T lltf construction of the mound re¬ 
quired an immense amount of labor. 
Its builders possessed only crude shell 
or stone digging tools, and their sole 
method of transporting earth was in 
basket-loads. Under these conditions it 
required a strong motive to undertake 
such a large tusk. 

The questions naturally arise -why 
was the Great Serpent Mound built? 
Who were its builders? When was it 
raised ? 

None of these questions can he an¬ 
swered as yet. It is probable that the 



The Great Serpent Mound clearly ahowg in thi* photograph, taken from the air near the head 
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Mound in Ohio 



The Great Serpent Mound. The cliff mentioned in the text lies behind the dense trees at the right 


the unsolved problems. Yet scientific 
investigations may fail to determine 
when the Croat Serpent Mound was 
built. Like the famous Stonehenge on 
Salisbury Plain in England, the great 
Ohio effigy may keep its secret inviolate. 

Many of the prehistoric earthworks of 
America have totally disappeared be¬ 
neath the plow, and the Great Serpent 
Mound narrowly missed a similar de¬ 
struction. It had been cultivated for a 
number of years, and gradually was be¬ 
ing worn away when, due to the efforts 
of Professor Frederick W. Putnam, it 
was purchased and restored by Peabody 
Museum of Harvard University. The 
funds for this were furnished by a few 
ladies in Boston. Later a deed to the site 
was transferred to the Ohio State Arche¬ 
ological and Historical Society, and the 
area containing the effigy is now a State 
Park. Thus the preservation of this mag¬ 
nificent monument of prehistoric Amer¬ 
ica is assured for all time. On its lofty 
ridge it rests, a lasting memorial of the 
hopes and fears of an ancient people who 
have long since disappeared from the 
face of the earth. 


Great Serpent Mound had a religious 
significance to the prehistoric people 
who labored to erect it. The presump¬ 
tion of serpent-worship is strengthened 
by noting that representations of the 
serpent have been found in excavating 
other mounds in Ohio. A highly conven¬ 
tionalized serpent head executed in na¬ 
tive copper was found in the Hopewell 
Mound. This same mound yielded a 
rattlesnake carved in stone. 

Who built the Great Serpent? The 
answer is—the Mound Builders. But 
who were they? From excavations and 
study of the objects found in mounds, 
it is possible to learn a great deal about 
the life of these peoples. As Ohio con¬ 
tains over 4000 prehistoric mounds and 
other earthworks, a vast amount of ma¬ 
terial hae been collected. This has en¬ 
abled the identification of several dis¬ 
tinct cultures among the Mound Build¬ 
ers. 1 

Even if we determine which of the 
cultures pertains to the builders of the 

Authorities on Amsricsn srchtolojy know of 
n o acctptsbls ovidtnes that the Mound Build- 
org wsrs othsr than Indians.— Ed. 


(heat Serpent Mound, the question of 
age still remains. That its builders were 
pre-Columbian is clear from the fact 
that its purpose and history were un¬ 
known to the natives living in this area 
in historic times. Hence its uge must be 
reckoned in centuries. Its exact age is 
unknown, though there has been much 
study on this subject. Various estimates 
have been made, hut so far these are 
nothing more than speculation. It is 
possible that future discoveries by arche¬ 
ologists will furnish answers to some of 
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Plan of the mound. The two "doti” 
may represent a horned serpent 
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Minor Planets-II 

By HENRY NORRIS RUSSELL, Ph. D. 
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Wilson Observatory of the Carnegie Institution of Washington. 

President of the American Astronomical Society 


1 AST month's account of the minor 
j planets told far less than half of 
the story, whose details, even under 
drastic condensation, fill the portly vol¬ 
ume [mentioned last month.— Ed. | from 
the University of California. When an 
asteroid has been discovered, accurately 
observed, followed till its orbit can be 
raleulated, and duly listed and named, 
the specialist's work is not over: In fact, 
the heavier part of it is just beginning. 

Even if a planet pursued exactly the 
same course about the sun in every revo¬ 
lution—as it would if there were no 
other planets to attract it—there would 
be a good deal to do before the demands 
of accuracy were satisfied. Theoretically, 
if we had three absolutely precise ob¬ 
servations of the position of a planet in 
the sky—that is, of the direction in 
which it lay from the earth on three 
different dates—we could then calculate 
its orbit exactly, and predict where it 
would be, any number of years in ad¬ 
vance (so long as no outside forces 
modified its motion). 

T HE mathematical processes involv¬ 
ed, though fairly complicated, are 
definite, and a day or two of work by a 
practiced computer should give him the 
solution—though the novice would prob¬ 
ably require a fortnight. 

But no human observations are per¬ 
fectly accurate and, by the very nuture 
of the problem, small errors in the data 
usually produce very much larger ones 
in the calculated results. As a simple 
illustration of such a situation, suppose 
that we have to determine the circle 
passing through three points, ABC , Fig- 
ure 1. Our school geometries give the 
answer: Draw lines through the middle 
points D and £, of AB and BC, at right 
angles to these lines. These new lines 
intersect at the center O of the desired 
circle. The school-book diagram looks 
like child's play. 

But now suppose that B is very nearly 
in line between A and C ( Figure 2 ). We 
draw our lines through D and £, as be¬ 
fore: They are not quite parallel, and 
must intersect at some point far beyond 
the bottom of the page. If we could draw 
our lines with the absolute perfection 
assumed by Euclid, all would be well. 
But it is evident that the slightest error 
in drawing these lines may seriously 
alter the positions of intersection, since 


they cut at w r hat a surveyor would call 
a very unfavorable angle. 

The calculated size of our circle, and 
hence the length of time which it would 
take for a point moving at uniform speed 
to complete a circuit, may be greatly al¬ 
tered by these small errors. Yet it is 
clear from a glance at the figure that 
the erroneous circle will lie very close 
to the correct one between the points A 



and C y and diverge but a little from it 
for some distance further to the right or 
left. 

In the planetary problem, when our 
original few weeks’ observations cover 
but a very small portion of the whole 
orbit, we have the same situation, ag- 
gravafed by the fact that we have six 
numerical “elements” to find from our 
observations, instead of the three which 
suffice for a circle. If we start with 
slightly erroneous data, our calculated 
orbit will predict the motion pretty well 
for the first few weeks—which will make 
it much easier to get additional observa¬ 
tions of the body. But when we seek to 
carry our prediction ahead for a year 
and more to the next opposition, the 
cumulative effect of the errors may hi 1 
considerlffte and we may have to search 
some diBnce from the predicted posi¬ 
tion to fina the planet. If it is not picked 
up, the accumulated error will be much 
greater at the next opposition, and so 
on from bad to worse. 

The condensed narrative of the “Re¬ 
search Surveys” are full of such in¬ 
stances: “At the next opposition, the 
planet was faint, far south, and in the 
Milky Way*’—conditions which prac¬ 
tically precluded its finding, before the 
days of photographic observation. Great 
labor was often spent in calculating the 
best available orbit from the existing 
observations—often not one orbit, but 
several, assuming various values for the 
most uncertain of the elements (usual¬ 
ly the period). Search along the line 
marked by these possible positions some¬ 


times picked up the planet: “Palifta re¬ 
discovered it after charting 2800 stars.” 
Despite such care, a good many planets 
were lost - most of them to be found 
long afterward when wholesale pho¬ 
tographic searches became customary. 

When a planet is observed at the sec¬ 
ond opposition our knowledge of the 
orbit is better, but still imperfect. Only 
when observations had been made at 
four oppositions, with the planet in four 
different parts of its orbit, could the 
computer rest from his labors, confident 
that, under the vastly simplified assump¬ 
tions which we are still making, his pre¬ 
dictions could point our telescopes to 
the planet for a century to come. 

B UT, unfortunately for the lover of 
simplicity, our simplified assump¬ 
tions are very far from true. The planets 
are continually pulling and hauling upon 
the asteroids by their attraction, altering 
their motions, and causing them to 
diverge from the predictions of the too- 
simple theory. During the few months, 
at most, for which a planet may be ob¬ 
served after its discovery, before con¬ 
junction with the sun, the perturbations 
thus produced are usually small; but, 
for the reasons already explained, an 
orbit calculated from the disturbed posi¬ 
tions, on the hypothesis that the sun's 
attraction alone is acting, may be con¬ 
siderably wrong. Here is a new problem 
to solve: Suppose there was another sun, 
just like ours, but with only one small 
planet circling around it: Suppose that 
at some given instant (during the time 
covered by the observations) the inn 
aginary planet was ut exactly the same 
distance and direction from the imag¬ 
inary sun and moving in exactly the 
same direction and rate as the real as¬ 
teroid. The only difference between their 
past and future motions will be that the 
real planet is subject to the attractions 
of other planets, and the fictitious one 
is not. It is then a perfectly definite and 
straightforward problem (though not 
an elementary one) to calculate just 
how much the positions of the two plan¬ 
ets, each referred to its own primary, 
will differ at any other time. When this 
is known, the computer can make the 
corresponding changes in the observed 
positions of the planet, and so, for the 
purposes of his calculation, abolish the 
planets, or at least their attraction on 
the one he is studying. He may then 
apply the simple theory to the corrected 
observations, and bo get an accurate cal¬ 
culation of the orbit of the imaginary 
asteroid about the imaginary sun. Ap¬ 
plying the differences already computed, 
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he then finds at last where the real as¬ 
teroid was, relative to the real sun and 
its planets. Going on in this way, ('very 
new year’s observations of the planet 
enables him to get more accurate values 
of its period, mean distance from the 
sun, orbital eccentricity, and so on. Some 
of the older calculations may have to be 
revised with the new figures, but finally 
a really reliable determination of the 
orbit will repay him for his work. 

Here, at last, one might suppose that 
it would be time for the weary to rest. 
But, alas, this method of calculation 
of the effects of planetary attractions — 
which is known as the method of special 
perturbations -can lx; math* only step 
by step, for successive intervals of per¬ 
haps 40 days (each step must occupy 
only a small fraction of the planet's pe¬ 
riod). The computer may go on as long 
as he likes; but there are two troubles 
which beset him. First, even a very small 
ci ror in the earlier steps (such as arises 
from working only to si\ decimal places ) 
will gradually be magnified as the cal 
('illations proceed. By keeping continual¬ 
ly in touch with new r observations as they 
are made, such errors can be detected 
and corrected. Second, tin* step-by-step 
calculation is costly of time which is 
money. This is particularly annoying if 
a planet is rediscovered after .30 or 40 
years. It is a relatively simple matter to 
calculate an orbit from the earlier, oi 
from the later, observations; but to de¬ 
termine what part of the differences be¬ 
tween the two arises from the action of 
the planets, and whether the rest is in¬ 
terpretable us the result of errors in the 
observations, demands a plodding cal¬ 
culation for every few weeks throughout 
the long interval. 

W ORSE still, tin* carefully acquired 
knowledge of the present ('an be 
made available for tin* future only by 
similar laborious calculations. To slop 
computing the perturbations is the same 
as assuming that, after the time when we 
grew tired, the planets stopped attract¬ 
ing die asteroid, and the positions so cal 
culated may run away so far from Un¬ 
true one** that, after a decade or so, tin- 
planet is practically lost. When only a 
few dozen minor planets were known, it 
was fairly possible to keep track of them 
all. Now that the number is far above a 
thousand, only objects of special interest 
'—such as Eros—can be followed up in 
this expensive manner. Hence, time and 
again, in the “Research Surveys,” one 
may read such history as “Accurate 
ephemerides were discontinued in 1886. 
The planet was rediscovered” (photogra¬ 
phically) “in 1906, 1907, and 1910. The 
only accurate positions since 1886 seem 
be in 1907, HO, ’14, ’18.” 

The predicted positions of the prin¬ 
cipal planets and of the moon, given 
in the Nautical Almanac, were not de¬ 
rived by step-by-etep integration. By 


very extensive analytical developments 
of theory, it is possible in these cases to 
derive “general perturbations”—formu¬ 
las which express the whole motion, un¬ 
der the combined attractions of the sun 
and the planets, in such a way that the 
longitude and latitude in the orbit, and 
the distance from the sun (or from the 
Earth, in the moon’s easel may be cal¬ 
culated for any given instant—a cen¬ 
tury hence or two thousand years ago 
without figuring out all the intermediate 
motion. 

In principle, the same methods are 
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applicable to the usteioids -except per¬ 
haps for a few unusually difficult ruses. 
There exists a “mean orbit" varying 
steadily, and very slowly, with the time, 
such that a planet moving around the 
Min in this orbit will never be vei \ far 
fioin the actual one. The difference may 
be i(-presented as the sum of a great 
number of periodic terms—each one a 
perfectly regular oscillation of fixed pe¬ 
riod and range. Theoretically, the series 
is infinite. In practice, several hundred 
terms arc required to permit the cal¬ 
culation of the moon s longitude as ac¬ 
curately as it can be observed. For Jup¬ 
iter and Saturn, the number of terms 
required is large, for tin* inner and small¬ 
er planets, somewhat smallei. 

Many asteroids come so near to the 
massive Jupiter that an enormous num¬ 
ber of terms would be required to rep¬ 
resent thi*ir motion to the highest ob¬ 
servable accuracy; that is. to l)."l or 
better. This has been attempted, with 
considerable success, for one or two 
minor planets, notably for Yestu. the 
brightest of them all, but tin* enthusi¬ 
astic analysts who have done so well 
were wise enough to pick out simpler 
( uses, in which the algebraic work would 
not take more than a few years! 

Foi the great bulk of these bodies it 
would be chimerical to attempt anything 
like this accuracy. But it is a wholly rea¬ 
sonable scheme to compute the mean 
orbit and the largest of the periodic 
terms—which are not very numerous. 
By taking these into account, predictions 
should be feasible, even after many 
years, with an error of but a few minutes 
of arc, even in rather unfavorable cases. 
What is more important, these individu¬ 
al errors due to the incompleteness of 
the tables will oscillate back and forth 
as time goes on, but not increase stead¬ 
ily, so long as the job of finding a mean 
orjdt ha6 been well done. 


The present hope of workers in tiiis 
field is to get such mean elements and 
principal perturbations for as many 
planets as possible. A surprisingly large 
quantity of such work, including, with 
more or less accuracy, about 400 planets, 
is summarized in the “Research Sur¬ 
veys,” and it is stated that at least 75 per¬ 
cent of the 1300 planets which had been 
numbered when the census was closed 
could be handled in the same manner. 

The work of calculating the perturba¬ 
tions, comparing with the observations 
to find a mean orbit, and from this de¬ 
riving the final results, is a very con¬ 
siderable tusk for a single planet. To 
do so for a thousand planets is an en¬ 
ormous job, which is likelv to remain 
long incomph-ted despite the fact that 
tallies have been prepared widt h shorten 
the labor. 

T HE two hundred or three hundred 
harder eases are of various types. 
One example is (TTnT ) Yenusia. This 
planet has a period of 7.83 years, a high 
eccentricity (0.22) and a small inclina¬ 
tion (2 degrees). At aphelion it is 450 
million miles from the sun, and less 
than 10 million from Jupiter's orbit. 
Should the planet come to this point 
while Jupiter was at its nearest, Jupiter 
would appear, to an observer on its sur¬ 
face, as a disk 480" m diameter (one 
quarter of tin* size which the sun looks 
to us), and the sun itself only r Y> as big! 
At this time, Jupiter's attraction on the 
planet would he almost Vr as great as 
the sun's. The asteroid would move at 
12 km sec, a little slower than Jupiter 
(13.1), so that tin- two bodies would 
remain near one another for a long time 
—about two years. Such an encounter 
would produce very extensive changes in 
the planet's orbit. It would he some time, 
however, before they happen, for at the 
last conjunction of the two (in 1918) 
Yenusia was at perihelion, 3.1 astronomi¬ 
cal units from the sun, and more than 2 
units from Jupiter. The planet catches 
up with Jupiter once in 23 years, but it 
will be more than two centuries before 
a really close approach takes place. It 
is doubtful whethei the* general infinite 
series, which give an adequate expres¬ 
sion for the perturbations in ordinary 
cases, would remain convergent in such 
extreme circumstances. The step-by-step 
method, however, will handle any mo¬ 
tion—short of a case in which the planet 
actually collided with Jupiter—and, 
even then, would enable us to calculate 
the exact circumstances of the collision 
—so that there is no fear that the prob¬ 
lem may get beyond the power of an 
analysis, provided, of course, that people 
with good telescopes are interested 
enough to keep on observing the planet, 
and others with good heads for figures 
care to keep up with the calculations.- 
Princeton University Observatory . 
ruary 4 y 1936. 




Junk to You 

A Billion-Dollar Industry in Scrap Metals , . . 

Revolving Resources Save Ore and Coal . . . The 
“Alloy Age” Has Introduced New Problems 

Bv PHILIP H. S WITH 


S CRAP metal may lie simply junk 
to you, hut it is fast becoming our 
primary sourer of many metals and 
is already our one great revolving in¬ 
dustrial resource. 

Scrap is the biggest thing in steel. 
Certain mills now produce steel the year 
around without using a single ton of 
iron ore. And that saves both ore and 
coal. Scrap goes into the manufacture of 
non-ferrous products, too, and so is 
postponing the dav when high-grade de¬ 
posits of copper, lead, and zinc will he 
exhausted. 

“Simply junk" is an important factor 
in controlling the rate at which obsolete 
industrial equipment is replaced. When 
scrap pi ices rise so does the value of 
old machinery and then replacements 
are stimulated. 

Behind scrap is a billion-dollar indus¬ 
try, composed of thousands of small 
dealers and hundreds of big ones who 
operate independently, but who in the 
aggregate form a closely knit organiza¬ 
tion. Its sole function is to keep the met¬ 
als in circulation. It collects a vast array 
of worn-out products, sorts them, grades 
them, sluices them into great “surface 
mines,” ready for use again in the man¬ 
ufacture of new products. 

Until quite recently, making metals 
go ’round and 'round was relatively sim¬ 
ple. The scrap dealer merely sorted the 
ferrous and non-ferrous types and sold 
them for what they were. But the metal¬ 


lurgy of alloys is changing all that and 
making complex operations of both the 
handling and the use of scrap. What does 
the scrap dealer or the mill user do with 
alloys? 

Before we can answer this question, 
which has so great a hearing upon the 
scrap industry and the entire metal-us¬ 
ing world, a few definitions are necessary 
as well as a brief glance at existing prac¬ 
tices. It is what is being done in the lab¬ 
oratory and the mill today that tells 
what lies in store for scrap. 

B REAKING scrap down into classi¬ 
fications provides two basic types 
“home” and “open market” scrap. The 
former, representing normal wastes in 
production— such as cut-off ends of in¬ 
gots, residues of fabrication, and the 
like goes right back into production. 
The latter comes closer to being junk 
a* we know it because it includes all 
reclaimed metal. This type is further 
classified into non-ferrous material, 
which is routed to refiners, and into fer¬ 
rous scrap which finds its way ultimately 
to steel and wire mills and foundries. 
Of the ferrous type there are 75 grades, 
but less than a dozen are universally 
recognized. 

The recovery of non-ferrous metals 
from scrap is a highly organized, effi¬ 
cient business. Mining companies as well 
as independent refiners are engaged in 
it and their output is substantial. Old 



Just a pile of scrap metal—but 
destined to become an important 
factor in the production of steel 


copper, for example, represents about 
one third of the total annual copper pro¬ 
duction. Lead ranks next to copper as 
a refluxing or circulating metal, and 
then follow aluminum, zinc, and tin. 

Copper comes from a thousand 
sources and goes back into use in as 
many and as varied ways. Though cop¬ 
per is virtually indestructible and seem¬ 
ingly could reflux to balunce with con¬ 
sumption, this is not the case. Home 
scrap eventually equals all consumption 
because it goes hack into use, but there 
are losses from wear and through the 
dissipation of small objects. Supply is, 
of course, controlled by the obsoles¬ 
cence rate of copper products and this 
may or may not balance with consump¬ 
tion at any given moment. W hen trolley 
lines are abandoned, their lines are sal¬ 
vaged to augment scrap piles, hut there 
are also busses taking their place and 
the busses have copper radiators. The 
balance may thus he restored very quick- 
1 >. 

Copper use today is significant be¬ 
cause of the way in which it will affect 
the scrap market years hence. The grow¬ 
ing practice of alloying with copper will 
bring no greuter amounts of copper to 
the refiner but it will bring more alloy 
scrap to the steel mill and create a prob¬ 
lem in steel production. 

Lead does not return to scrap in pro¬ 
portionately as great amounts as copper 
due to its many dispersing uses. It goes 
into paint pigments, foils, bullets, and 
gasoline anti knock compounds and nev¬ 
er comes hack. About 75 percent of all 
the lead in storage batteries refluxes 
with periodic regularity and can be 
counted upon for more than 100,000 tons 
annually. 
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Aluminum is still too young a metal to 
give much account of itself in scrap mar¬ 
kets. But it is indestructible and pre¬ 
sumably will reflux much as copper 
does. 

Both zinc and tin scrap are mostly of 
the “home” type and little reaches the 
open market for reclamation. However, 
the phenomenal development of zinc die 
castings' presages recoverable metal in 
the near future; castings are already 
finding their way back to smelters for 
manufacture into zinc oxide. 

The ferrous group, iron and steel, re¬ 
flux to a high degree and scrap now con¬ 
stitutes about SO percent of new steel 
content, though the percentage has been 
known to run as high as 61. All manner 
of snap is used, hut big units arc pre¬ 
ferred, both by the rollertoi and the 
mill. A battleship, for example, being 
in itself a mine of various metals in 
easily bandied hum, is considered de¬ 
sirable scrap. Henry Ford thought a fleet 
of 100 war transpoits worth 1.600,000 
dollurs as material for "flivvers," and 
the British went to a great deal of 
trouble to raise the Herman fleet sunk 
at Srapa Flow to get metal which was 
\ allied at 13,000.000 dollais. 

W HAT the big users want and re¬ 
gard as choice scrap are solid 
chunks of alloy free metal and 
that, more than anything else, 
means, to the steel industry, rail¬ 
road snap .rails, old freight ears, 
and locomotives. But here is where 
a great ehange is funning over the 
scrap situation. 

In 1024, the railroads of tins 
country consumed 2H percent ol 
the total steel output. Ten years 
later they took only 10.5 percent, 
and last year a mere 7 percent. 

In 1621, the automobile indus¬ 
try accounted for 10 percent of the 
total steel consumed. Ten yeais 
later the figure had risen to 21 
percent and last year to 25 per- 
< »*nt. 

Supplies of choice railroad 
scrap arc definitely shi inking 
while automobile snap, regarded 
as “poison" bv the major it y of 
steel producers, is mounting. Au¬ 
tomobile scrup is unpredictable. 

\ vehicle stlipped of its radiator, 
lamps, battery and small 
fittings from which are re¬ 
covered copper, lead, and 
Anc, leaves an engine 
block for the foundry, 

S heets coated with paint, 
and steel alloyed with a 
large number of metals 
s 'ich as chromium, nickel, 
vanadium, and molybde- 
•uun. The sheets can be 
,ls ed in small doses, but 

Scientific American, May 1035, 

PaRe 254. 


the alloys will upset the control of a 
melt unless their presence is definitely 
known and taken into consideration. 

Here is a dilemma from which several 
possible escapes come to mind quickly. 
The first is for the steel mills to revert 
to ore for their raw material. Unfortu¬ 
nately this won't do because the eco¬ 
nomic reasons for using scrap remain 
operative. Scrap is virtually a surface 
mine, located nearest to the points of 
consumption, and freight differentials 
cannot he ignored. Nor can the mills 
overlook the two tons of coal and ton of 
limestone required to make one ton of 
steel from two tons of ore, with all that 
the process involves in material and 
handling costs. 

A second solution would be to draw 
mori' heavily upon other types of scrap 
-bridges, old machinery, ami the steel 
fiames of buildings. These aie already 
being used and while they would provide 
a solution, it would be temporary as will 
be shown later 

A final suggestion would he to ignore 
the implication of statistics and point out 
that the present situation can not last; 
there will be, as railroad finance* im¬ 
prove. a revival of replacement which 
will throw upon the market adequate 
amounts of choice scrap. 

One does not have to be an autnnio- 


Powerful shears for cutting up metal scrap 


Scrap metal pressed into a solid chunk 


five visionary, however, to realize the 
ineflfectualness of this solution. A re¬ 
vival of railroading would not neces¬ 
sarily restore the former equilibrium. 
There would he a substantial reflux of 
railroad scrap foi many year*, blit a 
thoroughly modernized road will not re¬ 
equip with identical materials. It, too, 
will utilize metallurgical knowledge to 
create a future scrap problem; witness 
the new light-weight trains. 

T HK steel produce) who succeeds in 
dodging the automobile only post¬ 
pones the day of getting run over be¬ 
cause, important as is the isolated scrap 
problem raised by the automobile, its 
real significance is in railing the change 
on the entile steel ami scrap industries. 
Vie art' enteiing an Alloy Age and in 
another 10 years we may see alloy steels 
accounting foi one third of all the steel 
piodueed. The problem is grratri than 
one of melting up old motor eat*; it is 
one of using alloy snap no matter what 
its source. 

Though the steel industry may he 
charged with being backward about 
the use of alloy sera}), it has been for¬ 
ward in recognizing the onrush of the 
problem. For several vears joint studies 
have been carried on to determine what 
residual metals were appearing in sera}) 
and how rapidly the content is 
increasing, as a preliminary to 
meeting the problem in produc¬ 
tion. It lias been proved that 
residual metals are increasing 
slowly, copper more rapidly than 
any other metal, and the opinion 
t an he expressed that the increase 
will accelerate as alloy steels pen¬ 
etrate new fields. 

Just take machine tools, for ex¬ 
ample. When cemented carbides 
began to demonstrate their essen- 
tialness to high-speed production, 
they also showed that existing ma¬ 
chine tool equipment couldn't 
stand the gafT. So today we have 
a new crop of machine tools em¬ 
ploying allov steels to give added 
strength and rigidity without un¬ 
due increase in weight. Now if ma¬ 
chine tooIs maintain their rate of 
improvement, obsolescence will 
convert them into open market 
scrap within a very few years. And 
so it goes: agricultural im¬ 
plements, building con¬ 
struction, and almost every 
known industry is taking 
to alloy steels. The auto¬ 
mobile industry is only the 
trumpeter in the march of 
metallurgical progress. 

Alloying aims to in¬ 
crease strength without 
increasing the weight of a 
product, hut it does not 
stop there. Corrosion resis¬ 
tance and strength with 
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greatly reduced weight are the real aims 
of the Alloy Age, and this development 
implies wider use of alloys und some 
substitution with such light weight, non- 
ferrous metals as aluminum and mag¬ 
nesium. 

F ALFI) with the Alloy Age, what are 
the scrap and steel industries going to 
do about scrap? About the only contri¬ 
bution the scrap industry can make is to 
do a better job of sorting and grading 
in order to he able to offer the steel 
serup buyer more uniform grades. It 
has even been suggested that scrap deal¬ 
ers melt down their material into pigs 
to be sold with known specifications, but 
this is an elementary, though important, 
step. After proper classification and 
grading has been done, there still re¬ 
mains the problem of use in the mills. 
Metallurgy will have to take over the 
matter at this point and the accomplish¬ 
ment which research has made to date is 
being reflected in work with the electric 
furnace. 

All-scrap charges, high in alloy con¬ 
tent, have been used in the open hearth 
type of furnace, but only when making 
such common products as nails, barbed 
wire, and woven wire field fence, where 
a wide latitude is not detrimental to the 


product. When better grades of steel 
were sought, practice has been to use 
quite a large percentage of pig iron or 
hot blast-furnace iron in the charge. 
Now comes the electric furnace which 
uses all-scrap charges for some of the 
better grades of steel, though by no 
means all of them, and there are certain 
mills which are operating without the 
use of a single ton of iron ore or pig 
iron. Records of mill operations show 
that sucli miscellaneous scrap as turn¬ 
ings, borings, flashings, clippings, 
punehings, foundry returns, and light 
scrap, is being used in the production 
of steel, tlie eleotrkT'furnace permitting 
control of the reducing or non-oxidizing 
atmosphere and slags to produce a well 
degasified product and one mote resis¬ 
tant to atmospheric corrosion by virtue 
of greater solidity. 

In tlie manufacture of cast irons, the 
electric furnace can be operated with all- 
steel or all-iron scrap charges, whichever 
is available and cheapest. Oxidizing and 
reducing conditions are under control 
and an analysis of the charge can he 
made during the heat. Should adjust¬ 
ments be needed they can be made while 
the charge is still in the furnace. Large¬ 
ly because of the electric furnace, cast 
irons are now being produced with a 


tensile strength of 40,000 pounds per 
square inch, whereas a strength of 
23,000 pounds was thought excellent a 
very few years ago. 

For the scrap industry to put lip with 
alloys leaves them in the class of liabili¬ 
ties and, of course, tlie grade of steels 
produced is definitely limited. An ad- 
vance, therefore, is to utilize the alloys 
so that they become an asset, and this, 
too, is being done. When tin* alloy con¬ 
tent is known and the list* is predictable, 
certain alloyed steels can he produced. 
Both nickel and molybdenum alloy scrap 
can he remeltcd in an electric furnace 
without loss of the alloy and this ex¬ 
plains why a few steel produce!s regard 
some alloy scrap as premium material. 

( MUTILS may raise the cry that the 
-A electric furnace is a very insig¬ 
nificant factor because the furnace unit 
is small and accounts for a propor¬ 
tionately "mall tonnage. This is a half 
truth. The whole truth is that these fm- 
narrs are increasing in number and 
their lapid opeiation gives a large out¬ 
put in the aggregate. If electric power 
< osts go lowei, they will become even 
more dominant and they can be counted 
upon to piovide an outlet for a large 
scrap tonnage. 

The Alloy Age is also becoming a 
“Tailoi Made" steel age, with special 
products made lor special uses and each 
and every use dictating its own product 
specifications. This implies that there 
will be more pressure than ever to con 
trol processes and to know within very 
close limits just what goes into the melt. 
It is a demand that wmrks counter to the 
use of scrap and particularly to the 
scrap of the future. 

knowing what is going on in labora¬ 
tories, we might hazard the opinion that 
a means will he found for drawing off 
the unwanted alloys from the furnace 
while in the molten state. This is a 
dream of metallurgists and there are 
many working to translate it into reali¬ 
ty; but the whole scheme is still too 
nebulous to warrant placing any depen¬ 
dence upon it. It is much more likely 
that the solution will h<* approached 
through an improvement of present 
technique--through finding more and 
more wav4 of making alloy scrap pre¬ 
dictable through an accumulation of 
mill experience. 

Here, in the scrap situation, is a splen¬ 
did example of industry faced with a 
problem which it cannot dodge. Here is 
a challenge worthy of full and prompt 
acceptance; and just because the de¬ 
mand to meet it is so imperative, there 
will be a satisfactory solution. When 
that time comes, scrap metal will be 
everywhere accepted as our national re 
source Number One. 

Photograph! courteay Inatitute of Scrap Iron 
and Steel, Inc.; Northwestern Barb Wire Co.; 
and Pittsburgh Lactromelt Furnace Corp. 
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THE AMAZING GROWTH IN THE USE OF WOOD PULP 


T^HROUGH the efforts of chemical and mechanical engi- 
neers, there has been a steady increase in the use of wood 
pulp in many fields other than the production of paper. The 
drawing shows the important phases and figures. It is readily 


apparent that the future uses of wood pulp will depend largely 
on intelligent re-forestation and intensive chemical research 
directed toward the utilization of less favorable types of trees 
such as abound in the East and South. 
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Trisecting the Impossible 1 


Why the Angle Trisector is Wasting His Time . . . 
the Problem is Insoluble—Demonstrably So . . . 
But the Perennial Aspirant Works On and On 

By A CONTRIBUTING EDITOR 


A LL of the stir which invariably occurs 
/A whenever the newspapers report 
thal John Doe, “a humble man 
with none of the advantages of an ad¬ 
vanced education, has succeeded in tri¬ 
secting any angle, a problem which has 
baffled the greatest of mathematicians to 
date"; or more recently, that the emi¬ 
nent Blankety Blank has succeeded 

‘’where generations of mathematicians 
have failed"—finds its ultimate origin 
in the aversion of Plato (429-318 b.c.) 
for all geometrical constructions involv¬ 
ing the use of instruments other than 
a ruler and compasses. By a “ruler" we 
mean here a straight-edge without 

graduations. 

Hippias (about 420 
b.c. ) devised an instru¬ 
ment which would con¬ 
struct a curve, called the 
quadratrix, by means of 

which he could trisect an 

angle, or indeed divide it 
in any given ratio. How¬ 
ever, Plato's influence over 
his contemporaries was so 
great that the restriction 
to straight lines and cir¬ 
cles not only became the 
rule of the day, but was 
observed by his successors, 
including Euclid (330- 
275 b.c. ), and the search 
for a method of trisecting 
an angle under this re¬ 
striction was begun. The 
search has continued, in 
spite of the fact that it 
was shown by various 
writers during the past 
century that such a con¬ 
struction is impossible 
when one is restiicted to 
a ruler and compasses. 

It is the purpose of this 
article to outline the argu¬ 
ment by means of which 
the impossibility of this construction is 
demonstrated. On account of its com¬ 
plexity the argument will not be given 
in detail, but frequent references will 
be cited, in order to enable the advanced 
reader to obtain proofs of assertions not 
completely proved here. Notable efforts 
have been made by Felix Klein, Leonard 
E. Dickson, and others to bring this mat¬ 
ter to the public eye, in the hope of 
reducing the number of individuals who 
waste their time trying to discover this 
impossible construction. 

Special attention should be drawn to 
Professor Dickson's proofs (see the bib¬ 


liography at the end ), not only for their 
frequent occurrence in mathematical lit¬ 
erature, but also for the variety of meth¬ 
ods lie has employed; it is bis thesis 
that such an important question should 
be dealt with in more than one way. 
The present writer wishes to acknowl¬ 
edge his great indebtedness to the pre¬ 


vious work of Professor L, E. Dickson. 

No doubt the reader wonders why, if 
proofs are available, hooks on elemen¬ 
tary plane geometry do not devote a sec¬ 
tion to demonstrating that angles cannot 
be trisected, polygons of seven and nine 
sides cannot be constructed, and so on. 
The reason is that elementary plane 
geometry is not powerful enough to an¬ 
swer this question; in order to prove 
that a given problem for construction 
was insoluble it would be necessary to 
examine every last one of the infinite 
number of imaginable constructions, one 
of which might be successful. This is 


especially unfortunate because many 
people who dislike other forms of mathe¬ 
matics are fond of plane geometry; it 
affords excellent mental discipline and 
is excellent training in clear thinking, 
since it requires a special procedure for 
each and every problem attacked. 

Descartes realized that a method, such 
as the one just mentioned, 
which required a special 
procedure in each case, 
possessed a great weak¬ 
ness as far as research was 
concerned, and pointed 
out that by analytical 
geometry it was possible 
to lay down a few simple 
rules by means of which a 
given proposition could be 
proved or disproved im¬ 
mediately. Plane geometry 
has its merits, and ought 
not be discarded; it will 
often yield an elegant 
proof of some proposition 
that has been found to be 
true by other methods, but 
it is weak in connection 
with propositions not 
known to be valid before¬ 
hand. Consequently, be¬ 
fore turning to the special 
problem ut hand, it is nec¬ 
essary to formulate some 
of the usual geometric 
ideas in terms of analyti¬ 
cal geometry. 

“Analytical geometry," 
according to W. W. House 
Ball in “A Short Account of the History 
of Mathematics," “does not consist mere¬ 
ly, as is sometimes loosely said, in the 
application of algebra to geometry: that 
had been done by Archimedes and many 
others, and had become the usual meth¬ 
od of procedure in the works of the 
mathematicians of the 16th Century. The 
great advance made by Descartes was 
that he saw that a point in a plane could 
be completely determined if its dis¬ 
tances, say x and y, from two fixed lines 
drawn at right angles in the plane were 

’An abstract of a paper preaantad bafora the 
Lawrcnceville Science Club. 


'T^HE ancient angle trisection problem, provably insoluble, is 
A regarded as a "chestnut,” both by mathematician* and the 
editors of scientific journals; why, then, is a discussion of it dig¬ 
nified by insertion here? Because, properly or improperly, this 
age-old problem periodically becomes news every time an aspir¬ 
ant to its solution manages to convince a local reporter that he 
has solved it, and thus gets the "news” put on the wires all over 
the nation—which happens about once a year; because millions 
of wondering newspaper readers are thereby genuinely puzzled; 
because many of our readers, willing enough to believe the 
mathematicians who say the problem cannot be solved, would 
nevertheless like to know why; and finally because the demon¬ 
stration will be an answer to all those who, challenged by asser¬ 
tions as to the futility of the attempt to trisect an angle, have 
continually sent this journal their solutions throughout the past 
several years. Unfortunately, as is the case with the Einstein 
theory, the demonstration cannot be explained entirely unmathe- 
matically. 

There are at least three kinds of angle trisectors: first, those 
who sincerely hope they can solve this problem; secondly, those 
who misunderstand the terms on which it is based (compass and 
straightedge but no measuring ); third, some who believe they 
can do what others cannot do, to put it as charitably as possible. 

The accompanying article is definitely not a bid for solutions; 
just as in the past, we still cannot undertake to examine them. 
This is not merely a problem whose solution has not yet been 
found; it is one which is provabby insoluble. No doubt the energy 
which has been devoted to the many attempts at solution which 
have been sent us would have dug the Panama Canal or moved 
the Pyramids of Egypt to Antarctica .—The Editor . 
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given, with the convention familiar to us 
as to the interpretation of positive and 
negative values; and that though an 
equation )(x f y) ~0 [for example, 7*4- 
2y-f6 —0| was indeterminate and could 
be satisfied by an infinite number of 
values of x and y, yet these values of * 
and y determined the co-ordinates of a 
number of points which form a curve of 
which the equation j(x,y) 0 t expresses 
some geometrical property; that is, a 
property true of the curve at every point 


It is shown in books on analytical 
geometry tfiat any straight line whatso¬ 
ever in a plane can be described with 
reference to a fixed pair of rectangular 
axes in the same plane by the equation 
(1) Ax + By + C--=0 

in which both A and B cannot be zero 
simultaneously. If one of these is zero, 
say A, then the line is parallel to one 
of the axes, in this case parallel to the 
.Y-axis. If C is zero, thfs means that the 


points (say A, A\ and P) whose loca¬ 
tions we know exactly. 

b) Rhat tools have ue at our dis¬ 
posal? In the assumptions we have made 
we grant that it is possible to draw a 
straight line through any two known 
points, and that it is possible to construct 
a circle of given radius about a given 
point as center. Therefore, since we do 
not wish to increase the number of our 
assumptions, we must limit ourselves to 
straight lines and circles —these are our 


‘Tt was at once seen bv Descartes and 
his successors,” Ball continues, “that in 
order to investigate the properties 
of a curve it was sufficient to 
select any characteristic 
geometrical property as a vRwBHj 
definition, and to express it 
by means of un equation be- 
tween the (current ) coordinate*. 
of any point on tin* curve, that is. V; 
to translate the* definition into the \ 
language of analytical groined \. yf 








rile equation so obtained contains ^ 
implicitly every property of the 
curve*, and any particular pmpeity can 
be deduced from it by ordinary algebra 






1 c) it hat do u e uish to do? Since two 

points completely determine a straight 

‘ in, \ w " s, ' e ,lmt rr n - 

! /struct ion requires the* loca- 

lion of a new point , say P\ 
*ty* sll( ’fi that the straight line* PI* 

"ill In' parallel to the {riven 
'/ line* AY. How to locate not just 

al,y |,oi " 1 ’ 1,1,1 M,nu: i ,arti<;l,lar 

point which will determine (in 
conjunction with P) the desired 
line, is our problem. 

JjjjS ^ construction having been ef- 
fected, we must prove that it solves 
iHe problem exactly. 

!■*The* fe*ature*s of tin* above analysis 




without troubling about the geometry of 


that should be noted carefully are: 1) 


the figure. The* points in which two 
curves intersect can be* determined by 
finding roots common t<* the ir two eepia- 
tions. . . 

In this (Jay and age, when the subject 
of graphical i epresentat ion is being 
taught in high schools, and graphs are 
being used to portray business fluctua¬ 
tions, the above quotation will very like¬ 
ly recall to mind a subject studied sonie- 
where or other once upon a time. 

HE Straight Line and the Circle: 
Since we are interested in dealing 
with our problem in terms of Euclidean 
geometry, it is necessary for us to make 
certain assumptions, with Euclid, upon 
which to build our analysis. Therefore 


line passes through the point of inter¬ 
section of the uxes, called tin* origin. 
Since both A and li aie not zero in any 
given case, by dividing through by the 
one different from zero, say A , one ob¬ 
tains two ratios, in this case B A and 
C I, and both of these ratios must be 
known in order to determine the line 
uniquely. This is the analytical analog 
to the well known geometrical fact that 
it takes two points to deteimine a 
straight line uniquely. 

Similarly, in analytic geometry it is 
found that any circle can be described 
by appiopi iately choosing the values of 
l), F f and F, in the equation 

(2) rM-y'J I)x t F v i F 0 
Here it is necessary to know the exact 


the exact knowledge of certain points 
contains all of the given information, und 
2) the solution of the problem reduces 
to locating a special new point. This type 
of analysis carries over to any construc¬ 
tion whatever, so that any construction 
which is sought depends for its solution 
on the location of an appropriate new 
point (points) which is to be located as 
the intersection of two straight lines, 
one of the intersections of a circle with 
a straight line, or as one of the intersec¬ 
tions <>f two circles with each other, all 
the circles and straight lines used in the 
construction being deteimined by given 
points and new points constructed di¬ 
rectly fiom given points. 



we say: Let it be granted that 

1) A straight line may be drawn from 
any one point to any other point. 

2) A terminated straight line may be 


values of three constants in order to de¬ 
termine tin* circle uniquely. This is in 
accord with the geometiieal fact that if 
three points on a circle are known, then 


T HEREFORE, the possibility or im¬ 
possibility of a desired construction 
depends upon whether or not tin* essen¬ 
tial new points involved can be con- 


produced to any length in a straight line. 

3) A circle may be described from any 
center at any distance from that center. 

4) All right angles are equal. 

5 ) If two straight lines in a plane meet 
another straight line in the same plane, 
so that the sum of the interior angles on 


it is completely determined (that is, one 
circle and only one circle can be con¬ 
structed so as to pass through three 
points not on a straight line). 

The Nature of a Construction: In 
order to investigate the exact nature of 
a geometrical construction it will be 


structed from the given points as inter¬ 
sections of straight linos and circles. 
This leads to the subject of constructa- 
ble points. 

Before proceeding to an important 
theorem, let us recall to mind the im¬ 
plications of the word “rational,” as used 


the same side of the latter straight line 
is less than two right angles, then the 
two straight lines will meet on that side 
of the latter straight line. 

From these postulates, together with 
some axioms and definitions, Euclid 
huilds his entire structure of plane 
geometry. If we are to examine the prob¬ 
lem of the trisection of an angle in terms 
of analytical geometry, it is evident that 
first we must obtain the analytical equi¬ 
valents of Euclid’s straight lines and 
circles, 


helpful to consider a specific problem. 
Therefore, let us suppose that we have 
been asked to constiuct a straight line 
parallel to a given straight line and 
passing through a given point not on the 
given line. The complete solution of this 
problem may be divided into distinct 
steps: 

a) What data do we possess? We are 
given a definite straight line, and a defi¬ 
nite point not on this line. Since two 
points are required to determine the 
straight line, our data consists of three 


in mathematics. First, we remember that 
the arithmetical processes of addition, 
subtraction, multiplication, and division 
are called the rational operations, where¬ 
as the operations requiring the use of the 
radical sign (V") are termed irrational 
operations. Consequently a quantity is 
said to be a rational function of some 
other quantities if it can be expressed in 
terms of these latter by means of the ra¬ 
tional operations alone, that is, without 
radical signs. Likewise, the roots of an 
(Please turn to page 228) 





see a 73-mm gun carriage go bouncing down the cross-country course, towed 
a prime mover at high speed, is to marvel at the strength built into it 



A medium tank, of the high-speed type, climbs a three- 
foot vertical wall, putting great strain on its track 


M ANUFACTURERS of motor vehicles maintain 
such elaborate proving grounds that the lay¬ 
man is likely to think that the tests conducted 
thereon are sufficient to indicate a vehicle’s ability to 
perform satisfactorily under most known conditions. 
This is fallacious reasoning. The ability to negotiate 
hills, curves, and mud, sand, and water boles on a 
commercial proving ground do not mean that a 
vehicle will stand gruelling military service. The 
military engineer, moreover, is interested not alone 
in the ability of any mechanism hut also in its 

capability. 

At the Aberdeen Proving Ground, Maryland, the 
Ordnance Department of the United States Army 
tests all types <rf ordnance equipment, tries out new 
weapons to overcome defec ts, tests and retests in 
order that only equipment which is as perfect as man 
can make it will be adopted for service. Their dut\. 
in these days of rapidlv increasing mechanization 
and motorization of the Army, includes thorough 
investigation of all Army vehicles. “It is the aim of 
the Proving Ground,” says Lieutenant-Colonel G. M. 
Barnes, writing in Army Ordnance , to whom we are 
indebted for these illustrations, “so thoroughly to 
conduct automotive tests that any vehicle, whether 
of Ordnance Department or commerc ial design, re¬ 
ceiving the approval of tin* Proving (/round may he 



hi® light truck is not an amphibian, yet it carries "a bone in its teeth” as 
tows a gun-carriage through the concrete water course—an extreme hazard 



The brakes were good, for they stopped this truck when it 
was towing a three-inch-gun mount down the slope course 

The resistance to traction, of a vehicle, is found by 
mometer. The pull of the vehicle being towed is recorded 










Take It? 

expected to give Reliable service when issued to the 
combat arms of the Aimv.” 

As most cross-country fighting vehicles are of the 
truck-laying type, the Ordnance Department is pri 
marily concerned with this general class. Wheeled 
vehicles, however, are also important, as this type 
is used in scoutrng, reconnaissance, and sometimes 
even for fighting where terrain is favorable. All types, 
in modern warfare, must be able to “take it.*’ 

At Aberdeen Proving Ground, laboratory tests 
provide engineering data on automotive components, 
while field tests determine the capabilities of the 
complete vehicle under field conditions. After data 
on engine horsepower, transmission losses. efliciencv 
of parts and of the complete vehicle, are obtained, 
then come the more spectacular, outdoor tests. Draw¬ 
bar pull and draw-bar horsepower, power losses, re¬ 
sistance to traction, and other characteristics of 
vehicles are obtained by use of a field dynamometer. 
Tin* accelerometer for recording time and distance 
traveled, is another valuable instrument used. The 
photographs show some of flu* more obvious tests, 
with various types of vehicles passing through the 
water arid mud courses, over the eioss-eounti \ course 
at high speed, up and down the slope course. The 
sand course and the concrete washboard course (not 
shown ) also supplv valuable data. 



Track-laying units balk not at mud, though handicapped with wheels in fre 
as was the case with this half-truck car in the soupy mud of the mud cou 




Severe punishment: a 75-mm gun carriage being whirled 
on the merry-go-round of the circular cobble-stone course 


Proving that a depth of 18 inches of mod is no fit highway for a truck, 
This powerful military truck stuck tight in the mud course at that depth 


Stout cars must be tough—and powerful. This one climb¬ 
ed a 60 percent grade, the steepest on the slope course 


^U 


Caching the vehicle to the rear draw-bar of the dyna* 
at various speeds by instruments that are carried 



Amateur Seismology 


Half Amateur, Half Professional . . . Constant Bat¬ 
tle .. . Listing the Difficulties . . . No Royal Road 
to this Scientific Hobby . . . Work . . . Work 

By ALBERT G. INGALLS 


A RELATIVELY new field for the 
demi-scientist or half amateur, half 
professional, is earthquuke record¬ 
ing—amateur seismology 1 . Now that en¬ 
gineers, architects and insurance men 
have found that it will pay in dollars 
and cents and human lives to huild up 
an applied earthquake science, and not 
leave seismology entirely to the purely 
theoretical or pure scientist, the need of 
establishing stations all over the earth, 
in order to learn just how the earth 
shakes, has become evident. Seismology 
is still a young science. 

In November, 1929, this magazine 
published an article entitled “Amateur 
Seismology” and in it a small seismo- 
graphic instrument was described. That 
instrument was designed for recording 
local, rather than distant, world-wide 
shocks, yet quite a number of our read¬ 
ers made copies of it, and among these 
was Mrs. M. M. Seeburger of Des 
Moines, Iowa, whose photograph is 
shown on the opposite page. “But,” Mrs. 
Seeburger writes, “because of its im¬ 
practicability in a non-seismic area such 
as Iowa, 1 soon abandoned it in favor 
of teleseismic instruments.“ Teleseismic 
instruments are seismographs which 
record distant earthquakes. 

ECENTLY, Mrs. Seeburger was in¬ 
vited t<> write an article about her 
present equipment and station, called 
“the Des Moines Seismological Station,” 
but she felt that her connection with 
seismology had not been long enough to 
justify her writing a signed article about 
it. However, the present writer, also be¬ 
ing interested in seismology, thereupon 
asked Mrs. Seeburger a number of writ¬ 
ten questions, and the replies to these 
questions constitute a sort of interview 
which is in many ways more readable 

J The correct'pronunciation is sis-mology , “sis” 
rhyming with ice. Often mispronounced. 


than a formal article would be. Mrs. 
Seeburger writes: 

“1 am pleased to know that you are 
interested in the construction of the in¬ 
struments used in the Des Moines Seis¬ 
mological Station. Their development 
has been a task full of problems, and 
also thrills. Constructing an instrument 
is a good apprenticeship for any one 
adopting seismology as a vocation or 
an avocation. There is seldom a repair 
man just around the corner when a 
seismograph gets temperamental and it 
is necessary to know your instrument 
from the ground up, or rather from un¬ 
der the ground up. 1 am still learning 
about mine and discovering new ways to 
improve it. 

“TI/TY instruments are modified Boscli- 
Omori in type, with both com 
ponents (north-south and east-west) re¬ 
cording on one drum. Each component 
consists of a horizontal pendulum pivot¬ 
ed on an upright set in a reinforced con¬ 
crete pier which extends three feet be¬ 
low the floor of the basement seismo- 
gruph room. The upper suspension con¬ 
sists of fine piano wire attached to bolts 
in each side of the heavy mass, and ex¬ 
tending from the top of the upright. The 
heavy mass, a 24 kilogram lead cylinder, 
is adjustable along the boom of the 
pendulum, which is made of ^ 8 -inch 
pipe. The wire suspension at the top of 
the upright is adjustable from right to 
left by means of a screw, so that the 
position of the pendulum may be shifted 
to correct the tilt which accumulates 
with temperature changes. The angle of 
the top suspension can also be adjusted 
to regulate the period of the pendulum, 
which in my instruments is nine sec¬ 
onds; that is, a complete free and un¬ 
damped swing of the pendulum requires 
nine seconds. 

“The customary lever magnification 


system has been abandoned in these in¬ 
struments in favor of a silk thread and 
spindle device, which reduces friction 
but requires a great deal of attention 
and a very delicate touch to keep in 
perfect adjustment. A steel rod, attach¬ 
ed to the end of the boom by a three-way 
atljlisting device, ends in a U-shaped 
fork, having a needle eye at the end of 
each tine. The fork moves in the same 
plane as a clock wheel, mounted on a 
pinion, working in jeweled bearings in 
a frame, the wheel being between the 
points of the U. A groove is cut in the 
rim of the wheel and a fine silk thread 
connects the two needle eyes, passing 
once around the groove in the wheel. 
The thread must he kept at unvarying 
tension and operuting in the exact plane 
of the wheel, else sensitivity is lost. Riv¬ 
eted to the wheel is a recording arm of 
very light aluminum, ending in a fork 
with a very light arbor set in polished 
hearings. The arbor carries a balanced 
stylus which has just enough weight to 
remain on the smoked paper. The Des 
Moines instruments magnify the earth 
movement 15 times. 

“LI^HE drum, 13 inches long and 8 V 2 

A inches in diameter, is turned by a 
power clock by means of a sliding clutch 
device, with a lead screw at the opposite 
end of the drum from the clock. The 
drum makes one revolution per hour. 
The drum is mounted on a reinforced 
concrete pier three feet in depth. Smok¬ 
ed paper is used on the drum, the stylus 
marking its record on the smoked paper 
as the drum revolves. Both components 
record on the same drum, one pendulum 
being parallel to and one at right angles 
to the drum. 

“Time control is provided by a very 
good regulator clock, which closes an 
electric circuit every minute, operating 
an electro-magnet over the drum, lifting 
the styli for three seconds, leaving a gap 
in the record* from which time can be 
computed. 

“An oil damping device prevents the 
pendulums from continuing their swings 
and complicating the record.” 

Interesting as was the above commu¬ 
nication, it did not cover some questions 
which the readers of this magazine 



A seismogram from one of Mrs. Seeburger’s first rec< 
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might he iikeJy to ask. There¬ 
fore the next lettet to Mrs. See- 
burger asked the following ques¬ 
tions: “What did the entire 
equipment cost to make? What 
special difficulties, if any, did 
you experience, and what results 
did you gtR from the seismo* 
graph? Can you, for example, 
record the distant quakes men¬ 
tioned daily in the newspapers 
—those in Japan, South America 
and so on? How did you get 
your design? How would a read¬ 
er go about getting a start as an 
amateur seismologist? Have you 
a scrap of record made on this 
particular seismograph which 
you can spare, for reproduc¬ 
tion?” 

Mrs, Seeburger’s reply: 

“Your letter finally caught up 
with me in Iowa, after pursuing 
me throughout the, west for sev¬ 
eral weeks. Now for your ques¬ 
tions. 

“I did not keep a record of the 
cost of my instruments and sta¬ 
tion equipment. It did not ex¬ 
ceed 150 dollars, but I could not S(lk , ll 
duplicate it for that, so that fig- M 

ure might be rather misleading. sh 
The most expensive items are 
the power clock for driving the record¬ 
ing drum and the regulator clock which 
governs the time marks on the grams. 
These I bought at a bargain from a bank¬ 
rupt jeweler, else my expense would 
have been more. I did my own cement 
and foundry work, but employed a ma¬ 
chinist and also a watch maker for work 
on some parts of the mechanism. 

1 ISTING the difficulties would fill 
J your magazine. Reducing friction 
to a minimum in every adjustment and 
bearing, yet without allowing any lost 
motion, is a constant battle. A movement 
of the wth amounting to .01 to .001 
millimeter must be recorded, and this 
is impossible unless every bearing is 
kept perfectly polished, every adjust¬ 
ment perfectly made, and the whole 
magnifying and recording system so 
lightly made and delicately balanced 
that even the tip-toe step of a tiny child 
inside the doorway of the seismograph 
room causes the needles to quiver. 

“I had a great deal of trouble work¬ 
ing out electric circuits to record min¬ 
ute marks on my grams. A circuit must 
be closed every minute, operating a mag¬ 
net which lifts the needles for four sec¬ 
onds, thus leaving a gap on the record. 
The problem was to devise an electric 




tfok'iirr StTvIrt* photo 

Mrs. Seeburger of De* Moine* with the seismograph 
she designed and built, and which she operates 


circuit strong enough to lift the needles, 
hilt not strong enough to stop the clock 
on the contact, and using contacts of a 
material that would not readily burn 
out. My contacts are of platinum-iridi¬ 
um, and a IVg-volt dry cell is used for 
power. 

“Then the seismograph room had to 
be specially equipped for keeping the 
temperature uniform. These are just a 
few of the many problems. 

“Results have been very satisfactory 
for low-magnification instruments. I re- 
eorded the Quetta, India, shock, more 
than 10,000 miles away, also one in 
North Africa, lust spring, as well as 
closer ones in the Aleutians, Mexico and 
various parts of the United States. I en¬ 
close a blue print of one of the first 
earthquakes I recorded. It originated in 
Lower California, distance, approxim¬ 
ately 1400 miles. 

“However, no stations, even those with 
the most expensive and intricate instru¬ 
ments, record daily quakes, except per¬ 
haps in highly seismic localities where 
there are occasional series of local 
shocks. Of teleseismic records the best 
one can hope for is two or three shocks 
per month. Often there is only one. For 
this reason, as well as because of the 
expense of installation and upkeep and 


the large amount of time requir¬ 
ed daily to keep the instruments 
in successful operation, 1 doubt 
whether teleseismic instruments 
will ever be popular with ama¬ 
teurs. 

“The amateur astronomer can 
study the stars two or three or 
four nights a week, when it is 
most convenient, but the seismo¬ 
logist must be on the job every 
day and every night, changing 
records, figuring shocks when 
any occur, and ‘trouble shoot¬ 
ing.' He is as bad off as a young 
mother nursing a pair of twins. 

1 EARNING to interpret the 
A records of distant shock* 
is also an intricate study. I tear 
out another handful of hair evc- 
i \ time I try to compute the dis¬ 
tance of a new type of shock 
afraid I will disgrace myself by 
reporting a shock several thou¬ 
sand miles from where it hap¬ 
pened. Of course the exact loca¬ 
tion can only be determined at 
some headquarters receiving re¬ 
ports from a number of stations; 
>h for example, the United States 
e« Coast and Geodetic Survey or the 
Jesuit Seismologicul Associa¬ 
tion. A single station can only determine 
distance and sometimes direction. 

“How did 1 get my design? I visited 
most of the stations in the western half 
of the L T nited States. Then I read all the 
nice (?) easy literature you mentioned, 
and some German books in addition. It 
all went over my head, and I had to back 
up and start over. I still re-read that lit¬ 
erature every six months, and each time 
manage to absorb some new facts. Even¬ 
tually 1 decided on a Bosch-Omori type 
as the simplest for a beginner, and graft¬ 
ed thereon a number of ideas from other 
instruments—experimented and discard¬ 
ed and experimented some more—filled 
a ton or so of paper with computations 
on friction and damping. Dr. Neumann, 
Chief of the Division of Seismology of 
Geodetic Survey, to whom all my reports 
are sent, has given me much helpful 
advice. 

“The instruments I use are designed 
for teleseismic recording, that is, the 
recording of distant shocks. A strong 
local shock would dismantle them. 

“I think any of the seismologists are 
glad to encourage amateurs in the field, 
provided they will put in the time, 
money, study and continuous work nec¬ 
essary to establish and maintain ac¬ 
curate and dependable stations.” 


'rthquakes. It* origin wai 1400 mile* from her ttation 


New Caissons Speed Work 


By R. SKERRETT 


G YRATING" caissons arc the lat- 
■ cst aids to the foundation en¬ 
gineer in providing proper sup¬ 
port for massive buildings where a satis¬ 
factory footing can be reached only 
many feel below the ground surface. 

Caisson sinking is necessarily a more 
or less protracted operation, depending 
upon the nature of the ground pene¬ 
trated and the depth to be reached; 
“sand hogs” are paid high wages be¬ 
cause of the hazards of their occupation. 
To effect economies and to do the neces¬ 
sary work quickly, gyrating caissons of 
large diameter and of an average length 
of 60-odd feet have been utilized recently 
to provide the essential underpinning 
for the new Federal Office Building in 
New York City, which is to occupy an 
entire city block. To give it suitable 
support, the contractor was called upon 
to construct an underpinning, reaching 
to bedrock, and made up of no fewer 
than 112 separate concrete columns or 
a corresponding number of groups of 
steel and concrete piles. Preliminary 
borings, made at different points of the 
site, disclosed the presence of boulders 
that would obstruct the driving of piles. 
The bedrock slopes and has an uneven 
surface, and it lies from 65 feet to 70 feet 
underground. For 50 feet down, tin- 
ground is sand, followed by layers of 
clay, gravel, hardpan, and a bottom 
stratum of quicksand just above the 



Tungsten-carbide coated teeth on 
the caissons resist the great wear 


rock. Boulders up to several feet thick 
are embedded in the deeper la\eis of 
the formation. 

The caissons were steel tubes from 
4 to 8 V 2 feet in diameter, with walls 
inch or 2 /2 inch in thickness, and tin- 
cylinders averaged 66 feet in length. Tin- 
cutting edge, in each case, was a ring 
of heavier steel that carried great teeth 
arranged like a rip-saw-, and those sur 
faces of the teeth most exposed to weai 
were made more resistant to the abrasiw 
action of the ground by coating them 
with a film of tungsten-carbide. When 
stood upright for sinking, the top of the 
caisson was sealed with a headplate 
through which passed one or two con 
nections for a corresponding number of 
water jets that had their outlets a short 
way above the cutting edge. During sink 
ing, each caisson was guided by a head 
frame 78 feet tail; at the front of that 
tower there was a car on which was 
mounted a horizontal gear wheel driven 
by an electric motor of more than 100 
horsepower. The gear wheel could be 
turned at a rate of from 4 to 11 revolu¬ 
tions a minute, and this rotating mecha 
nism could be locked to the headplate 
of the caisson so as to spin the latter. 
The car carrying the rotating apparatus 
was suspended like an elevator, and was 
raised or lowered by an electric hoist 
placed upon the platform at the roar 
of the tower. 

W HEN a caisson was lifted upright 
and set in position for sinking, the 
dead weight of the caisson forced its 
cutting edge into the ground and sealed 
that end of the cylinder. With that done, 
the caisson was partly filled with water 
by its jet or jets, and then the rotating 
machinery was started. As the saw-like 
teeth cut their way downward, water 
was discharged continually by the jets 
so as to over-balance the pressure of 
ground water and to maintain a continu¬ 
ous outward and upward flow of water 
from the caisson. Fully 70 percent of 
the material that entered a caisson was 
disposed of in that way. The water jets 
operated at a pressure of 100 pounds 
per square inch. 

The majority of the caissons were 
driven to bedrock and deep enough into 
the ledge to seal them there so that their 
headplates could be removed and the 
gravel, hardpan, and pieces of rock re¬ 
maining could be lifted out with grab 
buckets. In some of the caissons, where 



A caisson part way down, showing 
the car and one of the water lines 


the irregular surface of the bedrock or 
its slope interfered with the complete 
sealing of the cutting edge when rock 
was reached, the cylinders were 
etjuipped with air locks, put under pres¬ 
sure, and “sand-hogs” then went down 
into them to clear away the remaining 
material preparatory to placing a con¬ 
crete seal. The concrete seal shut out 
ground water and formed the first bond 
between the bottom of the caisson and 
the supporting rock. Subsequently, those 
caissons, as well as all the others, were 
filled to their tops with concrete, and 
on those solid columns or piers was laid 
the foundation for the walls of the great 
structure. 

To sink pneumatic caissons of the 
same dimensions in ground of a similar 
nature, to corresponding depths, would 
have required, so it is said, anywhere 
from six to eight days for each caisson. 
The gyrating caissons made their jour¬ 
neys downward at speeds varying from 
12 feet to 20 feet an hour, depending 
upon the resistance offered by the 
ground and the size of the caisson. Even 
the presence of ground water, reached 
almost at the very start of the opera¬ 
tions, due to the proximity of the site 
to the original Hudson River shore 
line, did not slow up the sinking of 
these newly developed aids to the con¬ 
struction engineer. 
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Step by Step Solar Engines Increase in Eflieiency 
... May Reach Economical Level as a Power Source 


I N the June number, 1935, we pub¬ 
lished a photograph of the improved 
solar cooker developed by the head 
of the Smithsonian Institution, Dr. C. G. 
Abbot. Since that time Dr. Abbot has 
once more changed the design and 
raised the efficiency of his solar heat 
concentrator, and there is now some 
actual promise that, with a few more 
such increases, solar heat, as an ordi¬ 
nary power source, may enter 
the market in competition 
withthe one source of energy 
which we now find most gen¬ 
erally efficient, all things con¬ 
sidered ; that is, coal. 

Dr. C. G. Abbot has made 
various experiments in the 
last 20 years as a contribu¬ 
tion to the uge-long problem 
of using solar heating for 
power, cooking, and other 
purposes. His studies have 
culminated in an efficient 
machine. 

The energy of the sun's 
rays which would fall at sea 
level on a cloudless day on 
a square yard of surface at 
right angles to the rays, 
turned completely into me¬ 
chanical work, would slightly 
exceed one horsepower. But 
many losses occur. Of these 
the greatest single one results 
from Carnot's theory of the perfect heat 
engine. It is shown that the greater the 
range of temperatures employed, the 
greater the efficiency. Hence the effort 
has generally been to reduce heat losses 
and concentrate solar rays, so as to raise 
a very high working temperature in the 
solar engine. 

B UT this hitherto has involved large 
and costly heat collectors and asso¬ 
ciated apparatus. Though solar rays 
cost nothing and are available to at least 
1000 times our total present consump¬ 
tion of coal, oil, and hydroelectric pow¬ 
er for all manufacturing, heating, and 
lighting requirements, solar power has 
hitherto been unable to compete eco¬ 
nomically with these other sources. 

Dr. Abbot’s improvements lie first in 
the cheap yet accurate and efficient ray- 
collector employed, and second in the 
highly efficient and heat-saving absorber 
for the collected rays. He employs a 


parabolic cylindrical mirror of Alcoa 
sheet. This comes in large sizes as a flat, 
thin sheet of very light specific gravity, 
reflecting over 80 percent of solar rays, 
and so permanent in surface that a 
year's exposure to the weather produces 
no appreciable deterioration. A simple 
metallic framework of aluminum and 
duralumin makes up a cradle of the 
exact parabolic curvature required. He 


prefers the curve whose equation is 
y"—30.x. To this frame the metal sheet 
may be screwed down without previous 
forming. Experiment shows that the 
present unit mirror with a two-foot wide 
sheet about six feet long will bring the 
sun rays to a focal line no wider than 
a lead pencil. 

At the focus the rays pass through 
two concentric tubes of Byrex glass 
1 inches and 7 k inch in diameter re¬ 
spectively, till they reach a central 
inch Pyrex tube, metsl plated on the top 
third of its circumference, and within 
which flows a black liquid called 
Aroclor. This liquid is a chlorinated 
diphenyl compound made by the Mon¬ 
santo Chemical Co. With the addition 
of a very little lampblack it almost 
totally absorbs the focused solar rays, 
and though still liquid when reduced 
to ordinary temperatures, it does not 
boil or flash at 350 degrees, Centi¬ 
grade (662 degrees, Fahrenheit). A 


high vacuum is maintained between the 
tubes so that heat is lost only by radia¬ 
tion, as in a Thermos bottle. 

A flow of the liquid is maintained 
either by gravity circulation or by a 
pump. Thus the heat absorbed from sun 
rays is carried away to the apparatus for 
steam power (such as a tubular boiler), 
for cooking (such as a reservoir with in¬ 
serted ovens ), or for evaporating liquids 
( such as an open coil). 

Experiments and theory agree in 
promising an over all efficiency of 15 per¬ 
cent for steam power production. This 
contemplates a boiler at 382 degrees, 
Fahrenheit, so that its maxi¬ 
mum theoretical thermody¬ 
namic efficiency is about 40 
percent. Losses by reflections, 
inefficiency of steam engine 
and so on, bring the final fig¬ 
ure to 15 percent. This is a 
very substantial improvement 
on previous sun motors. Ack- 
ermann, in “Utilization of 
Solar Energy” (Smithsonian 
Annual Report, 1915 ), claims 
183 square feet per brake 
horsepower as the best output 
of the solar power station of 
“Eastern Sun Power Ltd.” 
near Cairo, Egypt, in 1913. It 
is computed that with equal 
sun intensity the Abbot ma¬ 
chine will requiie but 60 
square feet per horsepower. 
Ackermann goes on to claim 
practical equality in economy 
with coal at £3 10s per ton. 
If so, the present machine 
could compete with coal at £1 3s per 
ton, if the relative costs of the machines 
are equal. But here again there is a 
marked saving in the greater simplicity 
of present construction. 

A half-horsepower steam-raising mod¬ 
el is in construction. W hether a sub¬ 
stantial proportion of the world’s power 
demands will he taken on by sun power 
within a few years is doubtful, but it is 
believed that if it were required, the 
power field might be filled by sun power 
at little if any advance in costs with pres¬ 
ent appliances. This would, of course, 
require co-operating storage of power. 
The most obvious, though very costly, 
method is through the storage battery. 
Another is by pumping water to a reser¬ 
voir on an adjacent hill or mountain and 
recovering power from its fall. A third 
is by chemical synthesis of active agents, 
as by the decomposition of water* A 
fourth has been suggested in which heat 
itself is economically stored. 



Dr. C. G. Abbot and his latest sun’s ray collector, a 
more efficient energy source than any previous model 
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Treasure 


S OME time ago we published a discus¬ 
sion of the Metallascope, a so-called 
treasure finder operating on well known 
radio principles. This instrument is fully 
portable, weighing only 22 pounds, and is 
easily carried by an operator over ground 
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The "treasure finder” in use 

which is being investigated for hidden 
bodies of metals, either m the ore or bullion 
state. It is interesting to note, according to 
a recent letter from Mr. Gerhard R. Fisher, 
who developed the instrument, that a few 
months ago a large amount of gold, silver, 
and copper, said to he valued at 14,000 dol¬ 
lars, was found with one of his instruments 
at the Tumacacori mission in Arizona. 

Still a Puzzle 

T EETH may decay in spite of a com¬ 
pletely adequate diet, it is shown by 
experiments at the College of Physicians 
and Surgeons of Columbia University. Tests 
lasting three years contradict the theory, 
widely held in both scientific and lay circles, 
that tooth decay is caused by a dietary de¬ 
ficiency. 

“The practical significance of this finding 
is that, while we know it is possible to re¬ 
duce the amount of caries or dental decay 
by improving the diet, we now know that 


we cannot prevent decay completely by this 
method,” said Dr. Theodor Rosebury, as¬ 
sistant professor of bacteriology, who con¬ 
ducted the research. “The reason for this 
is that a deficient diet is a modifying in¬ 
fluence rather than the primary cause of 
caries, which still remains virtually un¬ 
known.” 

Dr. Rosebury fed five generations of rats 
“a fully adequate diet.” Over a period of 
three years, the rats continually developed 
caries. “This result,” he explained, “checks 
with human experience to the extent that 
we know the disease occurs in human be¬ 
ings healthy in all other respects and giving 
evidence of adequate nutrition. We can pro¬ 
duce caries more rapidly with diets de¬ 
ficient in mineral elements. But no matter 
how adequate we make the diet, dental 
caries is still produced.” 


FIVE MILES—ONE POUND 

A PIECE of nickel tubing ha* 
been produced with an outside 
diameter of .003 of an inch and a 
wall thickness of .0008 of an inch. 
Each linear foot of this tube weighs 
.000046 of a pound and it would 
take more than five miles of it to 
weigh one pound. 


Gasoline Prices 

W HILE a great many technical improve¬ 
ments have been made recently in the 
manufacture of gasoline, the motorist con¬ 
tinues to pay about the same price for his 
fuel. As R. S. McBride, writing in Chemical 
and Metallurgical Engineering , points out, 
this is due to economic conditions over 
which the technical man has no control. The 
objective of the gasoline maker is to put a 
high-grade motor fuel into the motor-car 
tank at the lowest feasible cost for material, 
labor, capital charge, and distribution ex¬ 
pense. Unfortunately, the greatest attention 
on the part of the public is directed toward 
the second or third of these items, which are 


the smallest in actual importance to the mo¬ 
torist when he buys his gasoline. There is 
a great commotion over new processing 
methods; and there is quite a hubbub from 
time to time about competing materials. 
However, the chemical engineer processes 
all the raw materials so efficiently that the 
labor and capital charge involved are prob 
ably less than a quarter of the average tax 
paid to states on each retail sale. Hence in 
today’s retail price, tax is the biggest factor, 
distribution expense is second, raw material 
cost is third, and the processing expense is 
a poor fourth in the price burden on the 
motorist. Improvements in processing will 
come, but they cannot revolutionize the 
pump price of the gasoline,— A. E. B. 

Telescope Glass for 
Cooking 

A STRONOMY and cooking marched 
k hand in hand during the three years’ 
research which led to the development of 
the ultra low expansion type of glass that 
was used in the great 20()-inch diameter disk 
of glass for the new telescope of California 
Institute of Technology. 

An item from Science Service states that 
astronomy obtained the disk for the tele¬ 
scope mirror out of investigations in which 
1500 different kinds of glass were studied. 



A glut dish with removable handle 
to be used for top-of-Stove cooking 
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A partial section of Boulder Dam. See description below 


Housewives will benefit from the same work, 
for one of the new glasses is now being used 
fur a new type top-of-the-stove glass cooking 
utensil. 

The new style glassware has a still lower 
coefficient of expansion than the well-known 
oven glassware already manufactured by 
the Corning Glass Works. The new glass, 
which can be placed right over a flame on 
the stove, is designed to supplement rather 
than replace the present oven-type glass¬ 
ware. 

What makes ordinary glass crack when 
heated suddenly or unevenly, indicates Dr. 
J, C. Hostetter, who had charge of makiirz 
the great telescope disk, is the large co¬ 
efficient of expansion which sets up unequal 
stresses that finally pull the glass apart. 

For glassware used directly over a flame, 
tlie minimum coefficient of expansion is a 
desirable characteristic, hut it must lx* 
coupled with other factors such us mechan¬ 
ical strength and length of useful life. 

For the great telescope mirror disk, low 
expansion was also a major requirement. 
Tims the search for the proper glass had 
the two objectives, with astronomers and 
the housewife jointly benefiting. 


4T 

HTHE title of this note is simply 
another way of writing the year 
1936, for this number is an exact 
square of 44. This is the first time 
since 1849 that the year has result¬ 
ed from a perfect square, and it 
will not happen again until 2025 
A.D. 


Diagnostician for 
Automobile Ills 

N the same manner that a physician uses 
his instruments to check the functioning 
of a human body, an automobile mechanic 
may quickly and accurately determine the 
condition of a motor through the use of the 
Ford laboratory test set. 

Tile battery is the first object of investi¬ 
gation where a complete inspection is made. 
Strength of the individual cells is recorded 
on a three-volt meter. The same meter is 
used to show u defective ground strap or 
loose ground connection. Leads are con¬ 
nected at each side of the ground connec¬ 
tion and resistance set up by a poor con¬ 
nection shunts the battery current through 
the three-volt meter. Thus a low reading 
means good conductivity and a high read¬ 
ing, poor connection. 

Cable and cable connections from battery 



Instruments that find car troubles 


l<> sturter switch ure (becked in the sumo 
way, by cutting in a Jo-volt metei. After 
ull starter connections ure checked, a test 
of the starter motor is made to determine 
its amperage draw. 

This test will show low battery voltage' at 
the starter, poor brush contact on the com¬ 
mutator of the starter, a shorted armature, 
bent shaft or light hearings. The test is 
made by connecting a high-reading ammeter 
to the hot and cold sides of the starter 
switch and noting the readings, while the 
engine is running. 

The compression test, made by recording 
the pressure in any cylinder on the com¬ 
pression gage, will reveal defective piston 
rings, defective valves, or gasket leaks. Nor¬ 
mal compression on the gage shows every¬ 
thing is all right. Low compression, when 
brought up to normal by oil sealing the 
pistons, shows loss of compression past the 
piston rings. Low coinpiession not brought 
up to normal by oil sealing the pistons shows 
valves are in poor condil ion or gaskets leaky. 

Examination of the primary ignition cir¬ 
cuit includes tests for freedom from shorts, 
condition and spacing of distributor points 
and breaker arm spring tension. 

The secondary ignition circuit is tested 
by spark gaps which ure adjusted to the 
engine compression reading. Provision is 
also made for testing the condenser. 

Proper fuel flow is checked by testing 
both the fuel pump vacuum and pressure. 
The test set not only checks the carbureter 
hut furnishes a means for quickly making 
a correct adjustment. The generator is 
checked for condition, charging rate, and 
output voltage. 

Schematic of 
Boulder Dam 

OW does Boulder Dam work? 

This question has been asked in¬ 
numerable times. In an effort to explain 
the workings of the dam the accompanying 
drawing, with the Nevada wall of Black 


Canyon remaining solid, and the Arizona 
wall cut uway to reveal the intake towers, 
the spillway, the penstock pipe, and outlet 
works, has been made by E. A. l)acey, chief 
draftsman of the Bureau of Reclamation 
staff. 

For the convenience of readers the dimen¬ 
sions of the dam and its appurtenant works 
are given on the drawing. 

A small longitudinal section has been 
inset on the drawing for the purpose of 
showing the thickness of the dam at its 
base and at its crest. This inset also will 
illustrate the relative position of the intake 
towers and the spillway to the power house 
and dam. 

Inside the Nevada wall of the canyon a 
similar set of penstock, diversion, and spill¬ 
way pipes has been placed. 

It will he noted that all the diversion 
tunnels, constructed to carry the water of 
the river past the dam site during the con¬ 
struction period, have been used for at least 
u part of their length in the permanent con¬ 
struction. The two spillways lead by a slop 
ing incline into the two outside diversion 
tunnels, which have been plugged upstream 
from the juncture. One of the penstock pipes 
on each side is carried for the major part 
of its length through the inside diversion 
tunnels, which also have been plugged. 

The penstocks, it will he noticed, feed 
the turbines in the powerhouses through 
hram'h pipes, and continue down stream to 
outlet works emptying directly into the can¬ 
yon below the dam. 

The spillways an' safety valves. They have 
a combined capacity of 400,000 second-feet. 
It is not probable that they ever will he used, 
hut they stand ready in case of emergency. 
The largest recorded flood on the Colorado 
reached a maximum of approximately 250,- 
000 second-feet. However, before records 
were kept a flood which may have reached 
a height of 300,000 second-feet occurred. 
Should even this latter flood pour into the 
reservoir when it is brim full, it would 
not tax the spillways or use more than three 
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quarters of their capacity. It is not con¬ 
templated that during flood seasons the 
reservoir will he allowed to remain brim 
full. The big floods on the Colorado always 
occur in the spring when snow begins to 
melt in the mountains, and they can be 
foreseen. However, as an added precaution, 
the penstocks themselves can be used in time 
of emergency to dump an additional 100,000 
Recond-feet of water past the dam. 

Thus, a total capacity of 500,000 second- 
feet is provided in the spillways and pen¬ 
stocks, a capacity twice the greatest re¬ 
corded flood. 


MAPS 

jTJESPITE the fact that people 
are now more map-conscious 
than ever before, not more than 47 
percent of the United States has 
been completely mapped to show el¬ 
evations and slopes. In this respect, 
Dr. William Bowie of the Coast 
and Geodetic Survey says that the 
United States is one of the most 
backward of all the highly organ¬ 
ized countries of the world. 


De-Icing the Propeller 

A S our regular readers already know, the 
l Goodrich company has been respon¬ 
sible for the development of airplane wing 
de-icers, sometimes known as “overshoes/’ 
which have added much to the safety of 
flying. The ice hazards of flying, however, 
were not entirely eliminated thereby; there 
still remained the problem of de-icing the 
propeller. 

In some of the first experiments, the pro¬ 



peller spinner was covered w r ith rubber to 
break the continuity of ice across the huh, 
and oil-saturated rubber was applied to 
those portions of the blade on which ice 
formation was likely to occur. The de-icing 
oil minimized the adhesion of the ice to 
the propeller and allowed centrifugal forcr 
to throw it off in small particles. With the 
advent of geared engines and Rlower speed 
propellers, however, these precautions no 
longer sufficed. 

Now, with the co-operation of the Bureau 
of Air Commerce, and T. W. A. Airlines, the 
Goodrich company has developed a system 



Drift and speed indicator 


of continuously feeding a de-icing compound 
to the revolving blades; the experiments 
have been so successful that 60 “de-icing 
shngers,” as they are termed, are to be in¬ 
stalled on twin-engined Douglas airplanes 
employed by Transcontinental and Western 
Air. 

Modern engineers and chemists no longer 
proceed by “cut-and-try” methods on actual 
full scale machines or equipment, but use 
laboratory methods first. Accordingly, a 
special refrigerated wind tunnel was em¬ 
ployed in the initial experiments. The tun¬ 
nel was surrounded with a refrigerated 
chamber and water spray was injected into 
the air-stream. A 2000-watt spotlight threw 
a beam to a mirror which was revolved by an 
electric motor. In the viewing mirror the 
propeller blades appeared to be at rest when 
the speeds of the revolving mirror and of 
the propeller were synchronized, and could 
he carefully observed. 

The de-icing slinger is illustrated in one 
of our diagrams. From the de-icing fluid 
supply tank, a regulated feed system permits 
the fluid to flow through the supply pipe to 
the slinger ring. The fluid falls under gravity 
on a circular piece of felt which is kept taut 
by a circular coil spring. The fluid passes 
through the felt to the feed pipe which 
firings the fluid in contact with the leading 
edge of the propeller. Of course the supply 
pipe is stationary. The slinger ring, spring, 
feed pipe, and so on, revolve with the pro¬ 
peller. 

Two main lines of attack have been fol¬ 
lowed. In one the propeller blades were cov¬ 
ered with rubber and supplied with oil. In 
the second a mixture of alcohol and glycer¬ 


ine was fed to the bare aluminum blades. 

While the first plan has the advantage 
that the blades continue to de-ice as long 
as the rubber retains any oil, there is too 
much labor in applying the rubber and the 
aerodynamic efficiency of the propeller is 
somewhat impaired. 

With the second system, greater simplicity 
of installation is obtained and there is in¬ 
stantaneous shedding of the ice. The sole 
disadvantage is that de-icing stops imme¬ 
diately when the supply of oil ceases. It is 
the second system which has been adopted 
for use on the airlines.— A. K. 

A Convenient Drift 
and Speed Indicator 

HE air-speed of an airplane is readily 
determined by the ordinary air-speed 
indicator, which is actuated b\ the pressure 
developed in the Pitot tube. But the air¬ 
speed is not the true speed over ground or 
*ca, T)ecau*e it takes no cognizance of the 
wind speed. In flying over the ground, cor¬ 
rections may be made by sighting on land¬ 
marks, but in flying over sea the problem 
is more difficult. An artificial reference mark 
must he created by means of a smoke sig¬ 
nal or bomb thrown into the sea. Then there 
must be available an easy method of sight¬ 
ing on the smoke signal. 

Pan-American Airways, whose operations 
are mainly over sea, lias long made use of 
such smoke signals. The instrument used in 
conjunction with this signal is called a drift 
and speed indicator, and has appeared in 
many forms. The most modern, and one of 
the most useful of such drift and speed in¬ 
dicators, is that developed by the Kolsmann 
Instrument Company and illustrated in our 
photograph. 

The drift sight consists of a telescope, 
supported by two standards, mounted for 
rotation about a vertical axis for measuring 
horizontal angles. These angles are deter¬ 
mined by an index fastened to the stand¬ 
ards and riding against a scale divided in 
degrees. The telescope can also be rotated 
about a transverse axis. Its elevation or de¬ 
pression is measured on the vertical arc. 

The instrument is supported on a hall 
and socket joint and is leveled by a spirit 
level mounted in the center of the standard*. 
The hall and socket joint terminates in a 
cylindrical shank which is fitted into a 
mounting bracket suitably disposed on the 
aircraft. 

In fixing the sight into position, it is very 
important that the telescope should point 
exactly fore and aft when the index of the 
horizontal graduation is at zero. To achieve 
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this condition, a distant reference point is 
selected, and the airplane is turned into the 
direction of such point by sighting along 
the line defined by the rudder post and the 
propeller hub. Then tin* telescope is turned 
till the horizontal graduation reads zero. 
Only then is the drift sight fastened rigidly 
in place to the mounting bracket. 

To determine the angle of drift or lateral 
motion of the airplane awuy from its fore 
arid aft axis is quite simple. A smoke signal 
is dropped, and the telescope is pointed to 
the floating signal. The horizontal gradua¬ 
tion, read immediately, gives the angle of 
drift. 

The determination of the true speed over 
sea offers a little more difficulty. It should 
first of all he noted that the vertical are of 
the instrument has a series of small notches 
cut on its edges, and these notches can 
engage with a small latch mounted on an 
arm fastened to the telescope axis. Imme¬ 
diately after the smoke signal has been 
dropped, the telescope is directed towards 
it. As the signal appears in the field of view, 
the telescope is rlevuted to engage the latch 
with the most convenient notch, so that 
smoke signal is still below the horizontal 
cross line of the telescope. Without moving 
the telescope from this position, the smoki- 
signal will he sren to rise upward until it 
leaches the horizontal cross line. A stop 
watch is then started, and tin* telescope ele¬ 
vated to engage with the following notch 
This will cause the signal to mow back to 
the bottom of the field of view, whence it 
will rise again owing to the motion of the 
aircraft. 

It is easy to sec that with the notches 
appropriately graduated, with the altitude 
known from the altimeter, uud with the aid 
of the stop watch, the true speed cun be 
caleulated. Since these calculations are a 
little troublesome, speciul alinement or cal¬ 
culation ('harts are prowled for tin* pilot. 

-A. K. 


Better Lubrication by 
Centrifugal Action 

C LEAN lubricating oil is recognized as 
a vital necessity in aircraft engine op¬ 
eration, and oil filters and strainers arc 
standard equipment. No precaution is too 
great to prevent foreign matter, which inav 
have found its way into the lubricating svs- 
tem, from continually passing through the 
system and causing hearing wear. Naturul- 



Crankcate and crankshaft of 
Wright Whirlwind angina after 


400-hour endurance teat with the 


centrifugal oil cleaner, showing the 


sludge removed by the separator 


lv, one of the most vital points of a radial 
air-cooled engine is the master rod hearing. 
Here the prevention of excessive wear is of 
prime importance for dependable operation. 

In the new Wright Whirlwinds and Cy¬ 
clone engines a centrifugal separator has 
been introduced which will get rid of even 
wry small particles. This new device is il¬ 
lustrated by the diagram. “D” is the master 



Cross-section of engine crankshaft 
and master connecting rod. The 
letters are referred to in the text 


iod hearing mounted on a hollow (rank pin. 
\\ lien the engine is in operation thejubri- 
cating oil enters this oil chamber through 
the inlet “C” under pressure at an angle of 
13 degrees. Here centrifugal force created 
hv the rapid rotation of the crankshaft, and 
acting in the some manner as the conven¬ 
tional cream “centrifuge.” separates the 
heavier carlmn particles and products of 
oxidation from the oil itself and deposits 
them on the walls of the chamber “B.” in 
the form of a soft sludge cake. This mass 
collects around the base of the tube “A.” 
hut it is only the clean lubricating oil that 
passes through “A” to the muster rod bear¬ 
ing. A removable plug at the rear of the 
( rank pin provides for the cleaning of thi< 
sludge at overhaul. 

The effectiveness of this new centrifugal 
separator was pioved by a recent 400-hour 
test with a Wright Whirlwind 285-horse 
power engine. After the test it was found 
that tlie master rod hearing remained in 
perfect condition with its surfaces smooth 
and polished in appearance. When the 
plug was removed from the ('rank pin and 
the oil pocket cleaned, more than two ounces 
of sludge were removed. 4. K. 


trouble. With the 100 octane fuel, the power 
could he readily increased to 800 horse¬ 
power. 

It can he seen how desirable from a mili¬ 
tary point of view (and from a civil avia¬ 
tion point of view, for that matter) is this 
tremendous increase in power with rela¬ 
tively little increase in weight. There is no 
doubt that the expense of iso-octane will go 
steadily down, and that the high octane 
fuels will little by little displace all other 
gasolines for aviation use, with a correspond¬ 
ing increase in speed and economy of opera¬ 
tion.-— A, A. 

A Modern Airport 
Beacon 

airway I icacons have constantly im- 
jfjL proved in effectiveness since their in¬ 
ception. The moRt modern, and in many 
ways the most complete in function, is the 
(ienerul Electric 36-inch “Bartow” beacon 
illustrated in these columns. 

The rotation speed of 6 per minute, the 
mechanism for rotating the beacon, the 1000- 
watt, 30-volt lamp, and the automatic lamp 
changing mechanism call for no special 
comment. W hat is novel is that the spherical 
beacon is almost entirely “len»” and in¬ 
corporates three types of beams in the one 
beacon. 

From the photograph it will be seen that 
the main beam is produced by a “doublet 



A new revolving airport beacon 
provided with three lens systems 


Higher Performance 
with 100 Octane 

AIRCRAFT engines of high compression 
XX ratio and with superchargers cannot 
operate at full throttle near sea level with 
ordinary aviation gasoline. They either ex¬ 
ceed the permissible cylinder temperature of 
550 degrees, Fahrenheit, or develop “knock” 
and roughness, or even uit out suddenly. 

Prior to 1928, Army Air Corps engines 
operated with fuels of about 50 octane num¬ 
ber. At present, fuels of 92 octane have been 
made economically possible. Anticipating a 
need for a 100 octane fuel, the Air Corps 
purchased 1000 gallons of “iso-octane.” This, 
blended with a sufficient quantity of aviation 
gasoline, gave the fliers 2000 gallons of 100 
octane fuel. 

Te*ts with the new fuel on pursuit air¬ 
planes, powered with Weight Cyclone en¬ 
gines, gave an almost miraculous increase in 
power. With the 92 octane, the Cyclone 
could develop only 610 horsepower without 


leiih” placed to the right in the picture. The 
doublet lens gives a high candle-power beam 
concentrated to a small ungle in both verti¬ 
cal and horizontal planes. 

To the left is a spherical Fresnel lens 
which produces a lower candle-power beam 
of small vertical divergence hut covering 
270 degrees horizontally. This Fresnel lens 
is tipped to the axis of rotation and so 
produces a wobbling effect in the sky. 

On top of the beacon is a ceiling lens, 
tipped at the same angle as the Fresnel 
lens, thus also giving the upward beam a 
distinctive motion, with a giant cone of light 
traced out in the sky. 

On the airways the addition of green or 
red color screens inside the beacon will indi¬ 
cate “landing” or “no landing” locations and 
help to eliminate the use of course lights. 

What are the purposes of this combination 
of lenses and “tipped” positions? 

First of all there is continuous visibility 
which prevents eyestrain by permitting 
the eye to be focused on the beacon at all 
times. Second, there is distinctive charac- 
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Side view of rocket plane, showing the fuel tanks 

terization; the beacon cannot be mistaken ' 


The undertaking was encompassed with 
many difficulties, in the motor itself, in the 
stability of the rocket airplane, and so on, 
and the final trials were greatly hampered 
by the intense cold at Greenwood Lake. 
Regardless of the failure of the first flight, 
the undertaking i9 of real technical interest, 
and the results add just that much more 
data to the files of the rocket proponents. 
A . K. 

Bomber versus Pursuit 

I N aerial warfare, there is a constant 
change in the relative power of offense 
of the single seater pursuit and the defensive 
power of the bomber. 

In 1917 the speed of the pursuit exceeded 
the speed of the lvomber hy approximately 
50 percent. With its greater maneuverability, 
the pursuit, therefore, had all the better of 
the argument. 

To-day the bomber will do 250 miles per 
hour;“the fastest pursuit does not reach 300; 

the speed superiority of the fighter has 
largely disappeared. But the bomber carries 
machine guns which are only accurate and 


for just a light. Next there is long duration 
of flash, which every pilot appreciates. The 
upward beam, besides giving distinctiveness, 
may be used as a “ceiling” height indi¬ 
cator.— A. K. 

Automatic Flight 

W E have often had occasion to refer in 
these columns to the Sperry Gyropilot. 
There are now over one hundred Sperry 
Pilots flying the fastest ships on the air¬ 
ways. Another device to which we have 
drawn attention is the Kreussi Radio Com¬ 
pass, built by the Fairchild Company, which 
permits the pilot to take bearings on any 
radio station he can tune in. 

In a lecture before the New York Elec¬ 
trical Society, P. R. Bassett, of the Sperry 
Company, announces that the Army Air 
Corps is now trying out a combination of 
the Gyropilot and the Kreussi Compass. 
The airplane will then fly automatically to¬ 
wards any station Mined in, and will also 
he able to fly automatically along any air 
wuy radio beam. 

Such automatic navigation hu- great pos¬ 
sibilities. A. K. 

Airmail by Rocket ; 1 

A N unsuccessful buL noteworthy attempt 
. to send airmail hy rocket plane was 
recently tried between Greenwood Lake, 
N. V. and Hewitt, N. J., a distance of some 
three miles. The rocket was to carry mail, 
with full authorization of the Post Office 
Department, and beautiful stamps hud been 
specially printed for the flight. 

The wing and tail surfaces of the rocket 
mail plane were built of duralumin. The 
wing span was 25 feet and the fuselage wus 
1 1 feet long. Th e r< x’ket motor was mounted 
in such fashion that the thrust or reaction 
passed through the center of gravity. A 
catapult was to he employed to launch the 
rocket plane into the air, at the same angle 
as the subsequent climb under the power 
of the motor, hut in the trial flight, tin- 
plane did not take to the air. The motor 
contained no moving parts and there was no 
propeller. Two tanks were mounted within 
the fuselage; one contained liquid oxygen, 
which at the instant of evaporation has a 



The experimental rocket mail plane 
ready for its unsuccessful flight 


temperature of minus 200 degrees, Centi¬ 
grade, and the other contained a mixture of 
alcohol, gasoline and methane. A third tank 
contained nitrogen under pressure which 
wus utilized to drive the oxygen and the 
fuel into the combustion chamber, which 
was a simple cylinder with a nozzle for the 
release of the gases. 

Once the fuel was electrically ignited in 


effective up to 200 yards range. The pur¬ 
suit has, therefore, been equipped with 20- 
millimeter cannon effective up to 500 yards 
and more. Again the pursuit has become 
more deadly. 

What is the counter-weapon? The in¬ 
stallation of still more powerful weapons 
on the bomber--a 37-millimeter (1.4567 
inch) cannon with an effective range of 
10(H) yards. 

So the temporary superiority in fighting 
of one type and the other will probably 
continue to swing back and forth. 

The new 37-millimeter cannon has been 
developed hy the American Armament 
Corporation, and is perhaps the most power¬ 
ful weapon ever mounted in an aircraft. 
Not only is it more effective because it 
carries a larger charge, but it is also large 
enough to handle projectiles which will 
burst at any pre-determined range. This 
prevents the projectile from injuring per¬ 
sonnel if it should drop in friendly terri¬ 
tory during actuul warfare. 


the oxygen vapor, combustion should 
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The new gun is mounted in the rear cock¬ 
pit of the bomber, as shown in the photo¬ 
graphs, and is capable of 360-degree rota¬ 
tion, 15-degree depression, and 60-degree 
elevation. The only restrictions on this zone 
of fire are those imposed by the location of 
the wings, fuselage, and tail surfaces. 

The gun is mounted in a special shock ab¬ 
sorber so that recoil is restricted to a factor 
low enough as not to affect the equilibrium 
of the airplane. An elaborate series of tests 
in the wind tunnel at New York University 
were also made to balance the gun aerody- 
namically and make it easy to move when 
exposed to the air stream. Its construction 
is as light as possible, thanks to the lil>cral 
use of aluminum alloys. 

These modern aircraft guns are a fur cry 
from the Army revolvers with which enemy 
uviators used to salute each other harm¬ 
lessly at the beginning of the World War. 

- A. K. 

Coupe for Private Flying 

HE Curtiss-Wright coupe is the latest 
model to be delivered to the Air Com¬ 
merce Bureau as part of its program for 
developing airplanes suitable for private fly¬ 
ing. The coupe has attracted much fuvorable 
comment and embodies many features at¬ 
tractive to the private owner and amateur 
pilot. 

As a two-seater w'ith a 90-horsepower 
Lambert engine, the new airplane has a top 
-peed of 131 miles per hour and a cruising 
range of 580 miles with a gasoline capacity 
of hut 50 gallons. Although the wing load¬ 
ing is moderately high 10.1 pounds per 
square foot- the stalling speed is only 44 
miles per hour, thanks to the use of a split 
flap. The wing area is 173 square feet, the 
'-pan 35 feet and the over all length 25 feet 2 
inches. 

If the lines of the new airplane arc ex¬ 
amined, it will be found to he as clean and 
aerodynamically modern as the very latest 
of our airliners—there are even control tabs 
on the elevators. This is undoubtedly the 
right line of approach. Private owners want 
safety hut they also demand aerodynamic 
efficiency and high speed. 

Another feature which makes the Curtiss 
coupe so much like a miniature airliner is 
the all-metal Construction. The wings are 
all metal, of the full cantilever type, with a 
dural skin designed to take a full share of 
the load. The fuselage is of the “semi-mon- 
ocoque” type with a metal skin riveted to 



Looking into the cockpit of the new 
two-place coupe for private flying 


longitudinals and stringers, with rings or 
bulkheads at intervals. 

Perhaps the most praiseworthy aspects 
of the design lie in the vision and passen¬ 
ger accommodation. With a low position of 
the engine, sloping windshield, side win¬ 
dows, and transparent roof, the vision is ex¬ 
cellent in all directions. The Curtiss 
engineers have proved that it is not neees- 
sury to have recourse to a pusher machine 
with engine in the rear to secure such ade¬ 
quate vision. The vision is further enhanced 
by a feature long familiar in automobile 
practice, but not often resorted to in plane 
design; namely, the provision of two rear 
view mirrors in the two automobile type ven¬ 
tilators placed in the roof of the cabin. 
These ventilators provide “no-draft” ven¬ 
tilation, with the air drawn in through a 
duct in front of the engine and discharged 
through the top of the cabin. 

The interior of the coupe has been 
“(leaned up” to the extent of providing a 
control arrangement which does not require 
a stick between the passenger’s knees. Of 
course, the idcu of the control wheel pro¬ 
jecting from the instrument board is not 
new, hut in this case it has been so well 
worked out as to be considered worth con¬ 
tinuing on the production, models. Actually, 
there is a conventional column at the head 
of the instrument board, placed in an in¬ 
verted position, to which the wheel shafts 
are connected. The wheel to the right is 
fitted wdth a disconnecting device which 
renders the wheel inoperative when a non¬ 


flying passenger is carried. The foot pedals, 
which are of the automobile clutch and 
brake type, may likewise be disconnected 
on the right side, in which case they lie 
flat against the floorboard, so that the 
passenger muy have additional foot room. 

~ A. K. _ 

Air Camera for 
Amateurs 

I N recent years as air travel has become 
more common, many passengers on air 
transports and owners and pilots of private 
plant's have carried aloft cameras with 
which to snap pictures of their own homes, 
as they passed over them, or scenes which 
they wished to record. Such air photography 
for the amateur has not always been a com¬ 
plete success for it is often difficult to do 
good work from the air with an ordinary 
camera. To fill this need, there has now been 
developed a camera for the amateur built 
especially for aerial photography. 

This new camera is built into a one-piece 
aluminum ease which gives it strength with- 



The air camera for amateurs may 
be operated with one hand, while 
retaining complete control of plane 


out undue weight. Its streamlined design 
reduces wind resistance and a large handle 
insures a firm grip. It is equipped with an 
/ 4.5 lens, and incorporates a built-in aero 
filter that insures sharp negatives through 
haze. As an integral part of the case, there 
is a new type brilliant finder which gives a 
large, upright image. Using standard 3 1 /* 
by 4 l 4 Supersensitive Panchromatic film 
pack with 12 exposures, it is easily loaded 
in flight. Ity total weight is three pounds and 
11 ounces, and its length is 7 i inches. 

Washington Award to 
Charles F. Kettering 

HARLES F. KETTERING, vice presi- 
dent of General Motors Corporation, in 
charge of research, has been elected from a 
field of 26 candidates to receive the Wash¬ 
ington award for 1936. Affectionately known 
to his associates as “Boss Ket,” his agile 
imagination and bold attack on technical 
problems have won him recognition as 
America’s Number One researcher and 
“monkey-wrench scientist.” 

This award is made annually when de¬ 
serving candidates are found, aa “an honor 
conferred upon a brother engineer by his 
fellow engineers on account of accomplish¬ 
ments which pre-eminently promote the hap¬ 
piness, comfort, and well-being of hu¬ 
manity.” The winner of the award is pre- 



A aide view of the air coup*, showing its clean lines 
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sented with a suitably inscribed bronze 
plaque mounted upon a marble base. The 
commission is composed of 18 members, 
representing the American Society of Civil 
Engineers, The American Institute of Min- 
ing and Metallurgical Engineers, the Ameri¬ 
can Society of Mechanical Engineers, the 
American Institute of Electrical Engineers, 
and the Western Society of Engineers. 

Mr. Kettering receives the award as an 
outstanding engineer who has rendered pre¬ 
eminent service in promoting the public 
welfare through his outstanding contribu¬ 
tions to the increase of personal mobility 
and his driving force for the cause of re¬ 
search as an instrument to increase the 
welfare and happiness of mankind.-— A. E. B. 


Scent in Lipstick Causes 
Skin Trouble 

G 1RL.S should change the scent of their 
lipsticks if the kind they use brings 
on a skin trouble. Doctors have traced some 
cases of lipstick dermatitis—the skin dis¬ 
order that occasionally develops among users 
«of a lip rouge— to the perfume it contains. 
A particular offender is a perfume contain¬ 
ing methyl heptme carbonate, The Journal 
of the American Medical Association states 
according to Science Service. 

A young woman came to her doctor with 
a breaking out on the skin, which he traced 
to her use of lipstick. She had been using 
a certain brand for years with no ill effects 
until she changed shades. By patch tests on 
the girl’s arm, the physician found that she 
was sensitive not to the oil or dyes in the 
rouge but only to the perfume used in two 
shades of lipstick of the brand she had been 
using. 

The same test was made on 38 other wo¬ 
men. Exactly half of the 38 were sensitive 
to the lipstick that hud methyl heptine car¬ 
bonate in if* perfume. Other possible com¬ 
ponents of the perfume used in lipstick^ 
gave no reaction. 


Gloves Fitted Scien 

TIF1CALLY 


G LOVE-FIT, a new device which mea¬ 
sures hand sizes accurately and gives 
finger lengths in terms of glove sizes, is now 
being distributed to retail glove counters 



Determining glove size mechanically 


throughout the country. This new instru¬ 
ment, housed in a lustrous Bakelite molded 
ease, was designed especially for Gales- 
Mi 1 Is, Inc., by Prof. A. C. Davis, who is 
consulting engineer and a member of the 
engineering faculty of Cornell I'niversity. 

When a person’s hand is inserted through 
the metal strap, the middle finger pushes 
against a movable button as far as the stops 
between the fingers will permit. After thi^ 
simple operation, the sales clerk turns the 
adjustment knob until the metal strap is 
lightened firmly aguinst the hand. Both 
hand width and finger length are registered 
on the instrument’s dial. 


336-TON NERVE SYSTEM 

A NERVE system consisting of 
110 miles of electric cable 
weighing 336 tons will be installed 
on the San Francisco-Oakland Bay 
Bridge. It will carry electricity to 
provide 8,000,000 lumens of sodi¬ 
um vapor lighting. 


Gadolinium Isolated 

T HE rare element gadolinium, never be¬ 
fore isolated in its free state, has been 
prepared 98.4 percent pure by French 
chemists who have devised a new method 
whereby the metal is obtained during 
electrolysis in the form of a fusible alloy 
which is eusily dissociated in a strong 
vacuum. The operation may thus be per¬ 


formed at low temperatures. Cadmium, with 
a melting point of 320 degrees and a boil¬ 
ing point of 775 degrees, is the alloying 
metal chosen. 

The electrolysis is carried on at a tem¬ 
perature as far removed as possible from 
the melting point, with fluorine contained 
in a carbon crucible whicli serves as 
anode. The cathode is a mixture of fused 
salts (gadolinium, potassium, and lithium 
chlorides) into which the current enters by 
a revolving rod of molybdenum. The current 
is seven to eight amperes at 10 volte and 
the operation lasts 15 minutes. The alloy, 
which contains 6 percent of gadolinium 
plus a little lithium, is distilled in a quartz 
tube under 0.001 millimeters of mercury 
at 1235 degrees. Centigrade. The tube ie 
cooled under vacuum and filled with carbon 
dioxide gas. The resulting metal contains 
98.4 percent metallic gadolinium and 0,7 
percent silicon, but no cadmium.'— A. E. B . 

Admiral Mahan 

‘yiT the request of the family of the late 
II. Rear Admiral Alfred Thayer Mahan, I 
am undertaking to write his biography. It 
will be appreciated if any readers of the 
Scientific American who have any letters 
or other documents concerning Adndral 
Mahan will allow' me to read them. I would 
also appreciate any well authenticated anec¬ 
dotes concerning Admiral Mahan. (Signed) 
W. D. Puleston, Captain, l.S. Navy, Direc¬ 
tor of Naval Intelligence, Washington, D.C.” 


Strip for Double Glazing 

N OWADAYS as mr conditioning pro¬ 
gresses and more attention is being 
given to house insulation problems, there 
have been many attempts to double-glaze 
windows to reduce the waste of heat through 
these openings. One such system, which we 
described some time ago, contemplated the 
sealing in of a second pane to create a dead 
air space between the two. A new method 
just announced by the Dewey and Almy 
Chemical Company consists of the insertion 
of a second pane cut accurately to size and 
held rigidly in place by a strip of molded 
rubber compound. 

The particular advantage of this system 
is that all the work may be done right on 
the job as it is only necessary to purchase 



There are two phases to almost every operation in indos- searching fpr the proper way to do a certain thing. Then 
tries where the findings of chemistry are used. In the lab- the plant chemist goes about the same thing, as at the right, 
oratory the chemist uses delicate test tubes and flasks, mixing the same substances in huge corrosion-proof tanks 
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the binding strip in sufficient yardage und 
have the glazier cut a second pane of glass 
for each window. The one difficulty in the 
past has been to have this pane cut accu¬ 
rately as local glaziers are not ordinarily 
trained to do accurate work. This, however, 
is a problem which can be overcome Im¬ 
proper care. One further advantage of this 
process is that the added pane may he re 
moved at any lime for freeing the inside 
surfaces of the panes from any dust that 
may accumulate. 


Chemical Estimates oe 
Earth's Age 

AT a joint annual meeting recently of more 
x\. than 5(X) geologists, mineralogists, and 
paleontologists, William I), brry explained 
his work in measuring the life of rocks l>> 
their radioactive decay. By sampling a rock 
and applying the latest methods of micro¬ 
chemical analysis, [)r. I rry determines how 
much of the radioactive elements is still 
intact in the rock and how much has de¬ 
cayed, as indicated hy tin* quantities of lead 
and helium which arc the result. The rocks 
which make up the Palisades of the Hudson 
River arc 15(),()()().000 vrais old; rocks near 
Duluth, Minnesota, were found to be more 
than 500,000.000 years old ; while rook speci¬ 
mens from other parts of tin* world showed 
an age of 000,000,000 yeais. According to 
Alfred C. Lane, chairman of a special com¬ 
mittee on tin* measurement of geologic time, 
these determinations indicated the age of 
the earth as a planet as not less than two 
billion year*. 4. K. //. 


Photo Cells for Many Uses 

AVAILABLE for the amateur experi 
l\. menter as well as for the industrial en¬ 
gineer, a new photo cell of rugged eoiisti ac¬ 
tion may now- he obtained in a wide range 
of sizes and in either rectangular or circulai 
form. This photo-voltaic cell, known a* 
Electroecll, consists of an iron plate on 
which is deposited a thin lavrr of photo 



A new rugged photo cell ii made 
in ieveral aizes and in two shapes 


sensitive material. This layer is protected hy 
a coating of transparent lacquer, which ren¬ 
ders the cell moisture-proof for all ordinary 
uses except in the presence of salt or acid, 
and makes it unnecessary to use special care 
in handling. 

In direct sunlight these cells generate an 
e.m.f. of 0.6 volt, and the smallest of the 
elements, one inch in outride diameter, gives 
an output of 1.45 micro-amperes per foot- 
candle of illumination. At low light inten¬ 
sities the current is linearly proportional to 
the illumination, and in this range the cur¬ 
rent obtainable is approximately propor¬ 
tional to the active area of the cell. 

The response of theee cells to light varia¬ 
tions is very rapid and the spectral range 
extends on both sides of That of the eye, 
going far into the ultra-violet. Temperature 
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The arcs assumed by a cable wire in the new device described below 


( fleet.* on the cell arc practically negligible 
l*»r all ordinary purposes. 

It is possible to multiply the current out¬ 
put of these cells by connecting them in 
purallel. The rectangular shape lends itself 
l<> producing a photosensitive area of 
ulmost any size. The cells may he had 
mounted in casings with suitable terminal*, 
or unmounted for use in special or cxpeii- 
mentul set-up*. 

New Test eor Cable 
Wire 

NEW method fuj determining the en¬ 
durance limit of small diameter wire 
used in elevator and hoisting cable has hern 
developed at the Engineering School, Co- 
luinbia Lmversity, hy John N. Kenyon. 
Heretofore a consideration of the fatigue 
limit of these wire materials has been to 
a laige extent neglected because of thr 
difficulties involved in making the fatigue 
lest*. Wire rope specifications call for static 
tests (that is, tension, torsion, and cold 
bends) and, according to British investi¬ 
gators, give little indication of the true 
service qualities of these materials. Recent 
developments may lead to revision in present 
wire rope specifications. 

The new fatigue machine is based on the 
mechanical principle that a rotating curved 
wire automatically tends to assume the form 
of a circular arc. Stress computations arc 



Cable wire under tett 


therefore very simple. The wire test speci¬ 
men rotates at high speed and subjects the 
fibers of the outer curvature to a tension 
stress and the fibers of the inner curvature 
to a compression stress. When a fatigue 
‘■rack once starts on the surface it is rapidly 
opened and closed until the wire breaks. 
The wire specimen is rotated in an oil hath 
to dampen vibration. 

The machine is now being used to test 
wire of .024 to .050 of an inch in diameter 
used in typical wire rope fabrication. The 
test method mav be used for much smaller 
wire and ha* theoretical application to lamp 
filaments. 

Caesar Not Bor:\ By 
Caesarean 

( LIES CAESAR, contrary to widc- 
spicad belief, was not born by means 
of a Caesarean operation, reports Science 
Service. Neither did he have anything to do 
with enactment of the old Roman law that 
forbade burial of a woman who died in 
pregnancy before the body of the unborn 
child hud been removed by surgery. 

The old myth about Caesar and his birth 
i* exploded by Dr. John Harold Couch of 
the Toronto General Hospital and Her¬ 
bert Newell Couch, assistant professor of 
Creek at Brown University, Providence, 
Rhode Island. 

A reason for the persistent linking of 
Caesar’s name witfi the operation is given 
hy the Couches in the Journal of the Cana¬ 
dian Medical Association. The reason i* 
quite the reverse of the traditional belief. 
Instead of the operation being named foi 
Caesar, Julius Caesar’s family probably got 
their name from it. The Couches explain il 
as follows: 

“It is altogether probable that some dis¬ 
tant ancestor of his was born by means of 
a Caesarean operation, performed on a dead 
mother, and the cognomen of Caesar, which 
is derived from the verb cavdo , to cut, was 
attached to the newborn child for that rea¬ 
son. Another,Roman family, hearing the 
name Cacao, may have derived their cog¬ 
nomen from the same cause. Such a method 
of assigning names would be entirely in 
harmony with the early Roman traditions. 
In fact, Pliny is the authority for this as¬ 
sumption, for in his ‘Natural History* he re 
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On Europe’s "Route No, 1,” distances from London are 
as follows: Belgrade, 1342 milts; Damascus, 3037 miles; 
Jerusalem, 3215 miles; Nairobi, 6903 miles; Cape Town, 
10,811 miles; Baghdad, 3570 miles; Calcutta, 7610 miles 



which will reduce the relative humidity to 
as low as 11 percent. 

Lithium chloride has the present dis* 
advantage of high first cost, hut in almost 
every other respect it proves to be a highly 
satisfactory drying solution. Lithium chlor¬ 
ide solution has proved in practice to be 
entirely stable, hydrolysis being entirely 
suppressed at the high concentration. It has 
relatively low viscosity, is relatively non- 
corrosive toward most structural materials, 
is unreactive toward carbon dioxide in the 
air. is non-volatile, and is entirely suitable 
for reconcentration by boiling in a com¬ 
mercially practical type of apparatus. 

Apparatus has been developed whereby 
the moist air is passed through towers con¬ 
taining the lithium chloride, which soaks 
up the excess moisture like a sponge. Then 
when the "sponge" is saturated, the air 
current is automatically switched to an¬ 
other tower, while the first “sponge" is 
“squeezed out"—by concentrating the 
lithium solution until it is rcudy to be used 
ovci again. L K. H. 


marks that certain people were born by an 
incision of the mother and that ‘the first 
of the Caesars’ was said to have been born 
in this manner." 


Europe's “Route No. 1“ 

PARTY of British and Empire dele¬ 
gates drove from London in a fleet of 
motorcars for the Budapest Conference on 
the Transcontinental Route from London to 
Istanbul, which has been called the Euro¬ 
pean Highway No. 1. The Conference, 
which took place last fall, was convened by 
the Hungarian government, and aims at 
rationalizing the organizations existing in 
each country for the completion of this 
model highway traversing the whole conti¬ 
nent of Europe. 

The meeting was unique, for it marks 
the first occasion that a number of nations 
have collaborated in the construction of a 
truly international road, u map of which 
we have just received. It is reproduced here. 

The idea of a transcontinental road was 
conceived by The Automobile Association 
of Great Britain in 1930 and adopted with 
complete unanimity by the Alliance Inter¬ 
nationale de Tourisme. The project has 
received the enthusiastic support of the 
countries traversed. On two occasions—-in 
1933 and in June of last year—The Auto¬ 
mobile Association surveyed the whole 
length of tin 1 route in collaboration with 
British car expedit ions. Eventually it is in¬ 
tended that the route shall form the nucleus 
of a system of grand trunk roads extending 
across Asia to Calcutta and through Africa 
to the (’ape. 

Already a good deal of useful construc¬ 
tion work has been accomplished along the 
European section of the route, which in its 
completed form will he a modern highway 
for all classes of traffic and not an "auto¬ 
strada" for private motor vehicles only. 

Helical Gears Used in 
Middle Ages 

HELICAL gear cut out of solid stone 
some eight or nine centuries ago, and 
bearing a striking resemblance to present- 
day helical gears, has been discovered in 
the ruins of an old castle in Sweden by 
Otto Lundcll, President of the Michigan 


Tool Company. It is quite likely that the 
gear was one of a gear train used to drive 
a community grain crusher. Although the 
gear has outlived any definite records of 
the use to which it was put, it shows a 
startlingly clear conception of gear design 
for so ancient a period. Note, for example, 
that the gear is thicker at the hub than at 
the teeth, to provide adequate bearing area. 

At the right for comparison is shown 
the latest thing in gears—the cone “area 
contact" worm gear. 

Chemical Air Con¬ 
ditioning 

HEMISTRY has come to the assistance 
of the air-conditioning engineer by 
developing a simple, effective method of 
removing excess moisture from air. The 
conventional method of reducing the hu¬ 
midity is by cooling the air below its dew¬ 
point, generally to about 50 degrees, Fahren¬ 
heit. Then, in order to make the conditioned 
room comfortable, this air has to be heated 
again to about 70 degrees. 

That’s a foolish procedure and a waste 
of energy, said the chemist—I can show 
you how to remove moisture from air with¬ 
out cooling it. So he developed a process 
of passing moist air through a concentrated 
solution of lithium chloride, a treatment 


Septic Sore Throat Traced 
to Raw Milk 

ANY cases of septic sore throat are 
directly attributable to drinking raw 
milk from infected cows, according to 
C. S. Bryan of I lie Michigan State College, 
as reported by Science Service. Investigation 
shows that as high as four fifths of herds 
tested which supplied one large city with 
milk were infected. In some herds only one 
cow had streptococcic mastitis , but as high 
as 26 percent were involved. These infected 
cattle constitute a grave menace to public 
health because of the contagiousness of the 
infection. 

“Zam” Improves Zinc 
Plating 

tPROYED electro-plating of zinc is 
made possible by a newly developed 
anode material which has been introduced 
under the euphonious name of “Zam"— 
coined from the initials of its constituents 
—zinc, aluminum, and mercury. Zam is not 
attacked by acid or cyanide solutions until 
the current is applied. This makes it pos¬ 
sible to have an anode free from sludge. 
No sludge on the anode means no anode 
polarization. Therefore, practically no in¬ 
crease of voltage will be required at any 



A atone gear of the Middle Agee, and a helical gear of today 






APRIL • 1936 


SCIENTIFIC AMERICAN 


207 





Steps in threading the new surgical needle, showing the suture firmly gripped 


time. Thit§ permits setting the rheostat at a 
required point with complete assurance 
that the desired amount of zinc will he 
deposited in the given time. 

When ordinary zinc is used as the anode, 
a higher voltage is necessary to obtain the 
required current density, as the anode coats 
over the decomposed zinc. The higher pres¬ 
sure results in more hydrogen being in¬ 
cluded in the deposit and, therefore, heavy 
deposit* become brittle and non-adherent. 
The absence of hydrogen in the deposit, on 
account of the ability to plate at high cur¬ 
rent densities and low pressure, makes it 
possible to obtain a ductile, udherent de¬ 
posit thut can be easily formed without 
danger of cracking or abnormal distortion. 
4. E. B. 


Single Picture 
Stereoscope 

ICTIJRES and photographs appear real 
only if viewed with the help of the 
stereoscope. The necessity of stereoscopic 
pairs of pictures lestiiets the use of this 
fascinating device, very popular a few years 
ago. 

It has recently been found by the Nu- 
Mirror Company that plane mirrors placed 
at a slight angle give un enlarged, brilliant, 
undistorted image of any single picture or 
transparency, regardless of the si/e, with 
such perspective that one has the illusion 
of seeing the original instead of a pictured 
copy. The large image in relief reflected by 
this optical instrument represents the in¬ 
complete fusion of two smaller and slightly 
different images, each image seen with each 
eye separately. The single picture stereo¬ 
scope, known as a stereo-mirror, resembles 
an ordinary hand mirror and lends itself to 
a variety of optical experiments. Every de¬ 
tail of X-ray films, fur example, also can 
he studied with much more accuracy than 
by looking at them directly. 


Rethreadawle Surgi¬ 
cal Needle 

I N certain delicate surgical operations, ii 
is desirable to have a needle that can 
he rethreaded easily, and at the same time 
will make it possible to draw the suture 
material through the tissue without undue 
resistance. A needle that will answer these 
requirements has recently been perfected 
and is illustrated in one of our drawings. 
Various sizes are available for use with all 



of the usual suture materials, which are 
locked firmly in place after the needle is 
threaded and the end of the material pared 
off. The result is that the needle and suture 
material are of very nearly the same size, 
making for more ease in operation, and 
less damage to the tissue. 

Such needles are especially desirable in 
operations on ocular muscles. 

Measuring Minute 
Cement Particles 

OUNTINO und measuring cement par¬ 
ticles so fine that they are invisible 
except through a microscope, is a daily 
routine in the research laboratory of the 
Portland Oment Association in Chicago. 

A device known as a turbidimeter devel¬ 
oped by L. A. Wagner at the National Bu¬ 
reau of Standards, is used in the process. 
This apparatus eml>odies a photo-electric 
eell, and the effects of particles as minute 
as 1 25,0O0th of an inch are measured in 
the following wav : 

A given quantity of the cement, the fine¬ 
ness of which is to bo determined, is placed 
in suspension in a glass container filled with 
kerosene. Light passed through the con¬ 
tainer falls on the sensitive surface of the 
photo-electric cell, which actuates a micro- 
ammeter. As the cement gradually settles, 
the changes in the amount of light inter¬ 
cepted bv the cement particles are indi 
eated on the micro-ammeter. 

The observer then makes a calculation 



Aboye: Glat* container and equip¬ 
ment for testing cement. Left: Mak¬ 
ing measurement* on tiny particles 


from the dial reading by which he ascertains 
the surface area of the cement particles. 

This procedure is a part of the constant 
research being conducted to determine the 
relation which the fineness of Portland 
cement bears to the strength of concrete. 


“Optical” Rouge 

UR grandfathers sometimes think the 
world has gone to the bow-wows, be¬ 
cause women nowadays are not stingy of 
rouge and cosmetics. But a historical study 
of the times of the 1700’s, written by Mrs. 
Herbert Richardson, a Fellow of the Royal 


Historical Society, and published in the 
Journal of the Royal Society of Arts , shows 
that rouge is a thing that comes and goes, 
while the world goes right on. Writing of 
cosmetics in general she says: “We decry 
the vogue to-day for this particular folly, 
aud yet the most highly colored of our mod¬ 
ern ‘bright young things’ would be pale 
beside her great-great-grandmother. The 
beauty-doctor’s posters were on every' wall, 
her advertisements filled the newspapers, 
outnumbering those of any other type and 
purveying every requisite for beauty, even 
to ‘the natural and lasting blush, not to be 
ruhb’d off.’ ” 

Women wore most elaborate head-dresses 

erections of hair over some kind of light 
scaffolding and, says Mrs. Richardson, “Of 
course all this elaborate hairdressing could 
not be done every day. A bead generally 
lasted three weeks before it was ‘opened,’ 
and nine weeks was as long as it could safe¬ 
ly go in summer. One went to bed in a night¬ 
cap of the extinguisher variety, made of 
stiffened linen or pasteboard, or at any rate 
in a strong net fillet. According to contem¬ 
porary art, a lady sleeping in all this arti¬ 
ficiality of coiffure could still look delight¬ 
ful. But in actual fact, the discomfort of the 
craze, and the state of head with its pow¬ 
der and pomatum untouched for weeks, 
can only he imagined. An advertisement 
of 1777 shows, however, that it provided 
fresh work for the ingenuity of the silver¬ 
smiths and jewelers: ‘The many melancholy 
accidents,’ it reads, ‘which have lately hap¬ 
pened in consequence of mice getting into 
ladies’ hair in the night time, induced the 
Society of Art, at their last meeting, to offer 
a premium to the person who should invent 
the neatest and mo»t useful bedside mouse¬ 
trap. A silver trap is now invented by Mr. 
Moses Martingo, in New Bond Street, price 
3 guineas. He also sells nightcaps made of 
silver wire, as flexible as gauze, und yet so 
strong that no mouse or even rut can gnaw 
through them. The caps are sold at 3 
guineas each, but the ton have them of gilt 
wire from 6 to 10 guineas.’ ” 

The male Scientific American reader 
who perhaps has been reading thus far 
aloud to his wife unent women’s foibles of 
course- may now read the next to the same 
listener, if his courage suiheeth. “The man 
of fashion rivaled his partner in folly, and 
much profitable trade w r ent to bis equip¬ 
ment. This w r as the era of the Macaroni, so 
called because macaroni was a special deli¬ 
cacy of Almack's, and the name got applied 
to the gentlemen who ate it there, and who, 
moreover, having traveled in Italy, knew 
how to do so.” 

This last no doubt explains the line in 
Yankee Doodle, which was written in 1753 
by a British army officer in America—“He 
stuck a feather in his cap, and called it 
Macaroni.” And now Mrs. Richardson con¬ 
tinues: “Wool, at the advanced price, stuffed 
the great club of hair at their necks. The 
florists supplied the nosegay, which had to 
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be ever fresh; the goldsmiths its dainty 
holders. Men used rouge and paint fairly 
constantly, and during the Seven Years’ 
War and other great wars of the period, the 
newspapers frequently advertised ‘Cam¬ 
paign Boxes for Officers, fitted with eau-de- 
luce, rouge, perfumed pomatum, powder- 
puffs, lip salve and ivory' eyebrow combs'— 
vanity boxes, in fact, for men.” 

The old-time score—men vs. women—evi¬ 
dently stood at about 50-50, and this old 
world survived theicafter. 


Paper Crimping 
Machine 


A BRITISH firm with representatives in 
New York has just developed an in¬ 
genious machine which would prove of 
value in most any office. This is a machine 
which will crimp documents together so 



Paper crimper for small jobs 


that they cling almost as tightly as though 
sewed, or will seal the edges of envelopes 
and do any number of jobs necessary in 
collating office correspondence or pupers. 

Clamped to tbe edge of a tabic or desk, 
this device is so arranged that its bed lies 
flush with the desk top. Papers to be 
crimped pass unimpeded between tightly 
meshed wheels with small, sharp cogs. The 
resulting crimp in the edge of tbe papers is 
similar to that produced by check pro¬ 
tectors or like the crimp used to fasten the 
jackets of some cigarettes. This machine 
will crimp as many as four postal cards so 
that they cling together tightly. 


Alnico—A New, 

Powerful Magnet 

A NEW alloy, Alnico, so much more 
powerful than those commonly used 
hitherto as to open entirely new field* of 
application for permanent magnets, has 
been announced by the General Electric 
Company. .Small motors, and various con¬ 
trol devices hitherto operated by electro¬ 
magnets, can now use permanent magnet 
fields, at a considerable saving in cost and 
greater simplicity of construction. Alnico 
magnets will lift about 60 times their own 
weight, when designed for that purpose. 

Less than a quarter of a century ago the 
best magnets were of hardened plain car¬ 


bon steel, developed by cut-and-try methods. 
Onlv a few years ago an alloy of iron, 
aluminum, and nickel was discovered to 
possess suitable permanent-magnet prop¬ 
erties. This alloy contains no carbon and 
belongs to the precipitation-hardening type 1 
of alloys, quite distinct from the steels. The 
addition of cobalt was the next step; ami 
thus was horn Alnico. With the discovery 
that a precipitation-hardening alloy mav 
possess excellent permanent-magnet prop¬ 
erties, an entirely new field of alloys for 
magnets was opened for research. 

The new magnet alloy ha* a relativelv 
low specific gravity (6.9), is non-corrosive, 
and is brittle. It is cast in the proper de 
sign, and finished by grinding. Any neces¬ 
sary holes should be cored in the casting. 
Soft steel inserts may he cast in for fasten¬ 
ing.— A. K. B. 


FREE SEEDS 

Tl/T ANY of us remember the old 
1 * days when Congressmen pass¬ 
ed out free packages of seeds to 
their constituents. Some people re¬ 
member only too well, for Con¬ 
gressmen continue to be flooded 
with requests for these seeds. Don’t 
ask for them; they are available no 
longer. 


Window less Building 
Features 


I N our December 1935 issue we repro¬ 
duced a photograph of the new window- 
less office building which ha* been built by 
the Hershey Chocolate Corporation. Since 
publication of that illustration, we have 
obtained some interesting comments rela¬ 
tive to this building from Mr. A. Bowman 
Suavely of that company. 

According to Mr. Suavely, the company 
felt that, because of the greut development 
of air conditioning, it w r as only logical that 
a building of this sort should he put into 
operation. Such a building would eliminate 
the uncertainties of daylight and of weather. 
In the Hershey building, the light, tempera¬ 
ture. and ventilation are unvaryingly and 



Lighting fixture with ventilation 
ducts used in windowless building 


uniformly established at levels recommend 
ed as ideal for physical well being and effi¬ 
ciency. 

Of the unique features, one of the most 
interesting is a weather signal system. Based 
upon the assumption thut the only real rea¬ 
son for a window- in a scientifically air con¬ 
ditioned and lighted building is to see what 
the weather is outdoors, the company in¬ 
stalled a system of three colored lights un¬ 
der each clock in the general offices to reveal 
the outdoor weather conditions in a pre¬ 
arranged code. 

One distinct advantage is that all the 
offices can he grouped on the basis of func¬ 
tional routine without consideration of win¬ 
dow area or any question of which employee 
is entitled to an “outside” room. 

Complete acoustic treatment has been 
given throughout. Ceilings are of Armstrong 
Corkoustic and this material is finished in 
ivory acoustic paint which retains the 
acoustic properties and yet has a high light 



A typical office in the windowlew building described in the text 
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reflecting value. Naturally, all external noise 
is excluded hut acoustic treatment was nec¬ 
essary to prevent the feeling of constriction 
which might result if office noises were 
echoed from blank walls. 

A very important consideration was, of 
course, the lighting system. Ordinary in¬ 
candescent lamps are admittedly consider¬ 
ably overbalanced toward the red end of 
the spectrum in comparison with daylight, 
so that these alone would not do. Blue-glass 
bulbs or filters would act to reduce this over¬ 
abundance of red, but this method is a 
“subtractive” one which seriously reduces 
the lighting efficiency. Accordingly, it was 
deluded to use a light unit which combines 
the light of incandescent lamps with that 
of mercury vapor tubes. In this way was 
produced an “additive” color balance of 
high visual and electrical efficiency, closely 
approximating daylight in its effect. The 
two floors of the building, therefore, use 
158 combination mercury-vapor incandes¬ 
cent luminaries produced by the Voigt 
Company. 

This building has been in use only since 
December, hence no complete report on its 
benefits are available. It is believed, how¬ 
ever, that working efficiency and morale will 
be considerably improved under the scien¬ 
tific arrangement of the various equipment 
in this building. 


Alumi.ncm Roads 

“ Aid MIN CM and a specially developed 
jt\_ tar are credited,” says Munit ipal Jour¬ 
nal, “with useful results iu some road pav¬ 
ing trials abroad. A contributor to a Oerinan 
contemporary rebuts that the addition of 
powdned aluminum to tar and bituminous 
surfacing* lias the merit of insuring high 
reflecting power, a commendable attribute 
in itself from a lighting engineer’s stand 
point. Highway engineers can take cog¬ 
nizance of the statement that the metal keeps 
or tends to keep the temperature of the 
surface considerably below the normal point, 
thereby putting a check upon softening in 
hot weather.” A. A. II. 



ran ® I? 

M&aiL iFaiLH 

T WENTY YEARS AGO, the wise car driver carried a nail file 
to clean the platinum points in the distributor. 

Today, the nail file is banished from the automobile tool kit. 
Tungsten points, developed in the General Electric Research Lab¬ 
oratory, in Schenectady, N. Y., have replaced soft and expensive 
platinum. There is little need to file tungsten points. Hidden away, 
requiring no attention, they break electric circuits half a million 
times an hour and save car owners millions of dollars a vear. 

Is this all G-E research has done for 24 million car owners? No! 

It has given new wielding methods —and a stronger and safer car 
at lower cost; Glvptal finishes — and the expense of repainting 
your car is postponed for years; headlights and highwav lighting 
— night driving becomes safer for motorist and pedestrian. 

Every product that carries the G-E name has built into it the re¬ 
sults of G-E research. Other industries — and the public that buys 
the goods of those industries--have benefited by this research, 
that has saved the American people from ten to one hundred 
dollars for every dollar it has earned for General Electric. 


Glioma—Kye Cancer 

D OCTORS lluves E. Martin and Alger¬ 
non B. Reese, of the staff of the 
Memorial Hospital for the treatment of 
Cancer and Allied Disease**. New Turk, have 
reported on a new method of X-ray treat¬ 
ment of glioma of the retina in infants ami 
children, whieh hus not failed in six con¬ 
secutive eases. Only two of these eases have 
finished the treatment; one of these children 
has now been attending school and keeping 
up in studies for over a year. The others are 
progressing favorably under treatment. 

A notable feature of the method is that 
the eyesight is preserved, the eyebrows are 
intact, and only the eyelashes are lost. The 
dociors made it clear that their report was 
a preliminary one and that final results 
could not lie proved fully until five year* 
have elapsed. 

Glioma of the retina is a form of cancer 
of the eye, which occurs in young children 
between the ages of two and five years. It 
is of congenital origin. It appears first in 
one eye, which is lost, and then often in 
the other eye, so that if the child survives, 
it is totally blind, * 

After many trials, the present method was 


GENERAL 



ELECTRIC 



Tilt FINI.EK PRINT INSTHTTTOR 


T HIS volume, h> a noted finger print expeit 
who was for many years In the Human at 
Criminal Investigation of the New York Police Pcpartment, 
Instructs In every phase of finger print work from the taking 
• »f the finger Impression to the final Job of Identification. 
Classification of prints, filing of records, use of equipment, 
discovering and recording for study the prints left at the 
scene of a crime by criminals In fact, every procedure In 
flic whole study of the science Is dearly and fully explained 
and well Illustrated with numerous cuts of pi tuts. To the text 
that h as long been standard there have been made tmtnv 
revisions and the full story of the development of the sci¬ 
ence added so that the user may qualify as an expert in a 
court of law despite efforts of opposing lawyers to trip him 
up. New Illustrations as well as a lengthy new section on 
the “Modification and Extension of the Henry System” ax 
used by the United States Bureau of Investigation have also 
been added. 


Hy 

Frederick Kuhne 

Ret ired and 
Enlarged 

$3.25 postpaid 

ScihNTiFH American 
21 West 40th Street 
New York (iity 
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ENJOY NEW YORK 
IN THE WALDORF MANNER 


A most attractive feature of The 
Waldorf-Astoria is its sparkling social 
life... its balls, banquets and dances 
... its gay restaurants where New York 
gathers to enjoy sophisticated enter¬ 
tainment and the most famous orches¬ 
tras of the day. 

The Waldorf-Astoria is a gracious 
home with rooms that are charmingly 
furnished and comfortably appointed. 
Single rooms are $5, $6, $7; double 
rooms are $8, $9, $10. 

About-the-City-Bureau arranges sight¬ 
seeing trips, shopping tours; gives in¬ 
formation about theatres, art exhibits, 
concerts, museums, and historical 
places; secures guides and interpreters. 


WALDORF 

ASTORIA 

PARK AVENUE • 49TH TO 50TH • NEW YORK 


Electric generator for bicycles 

engages the rear wheel. The generator doe* 
not interfere with the rider in any way 
and may quickly be turned into the “off” 
position when not needed. Sufficient current 
is generated at eight miles per hour to 
light brilliantly both the head light and tail 
light. It is always ready and there is no 
need of worry about the lights when they 
are needed most, which is not always true 
when batteries are used. The generator is 
easily and quickly installed on any bicycle. 

Colds, ’Flu and Pneumonia 

T HE road now seems cleared for the 
conquest of the common cold, influenza, 
pneumonia, and other diseases of the nose, 
throat, and breathing organs. The achieve¬ 
ments of medical science which have cleared 
such a “possible” road are reported by Dr. 
A. Raymond Dochez, professor of medicine 
in Columbia University School of Medicine, 
according to Science Service . 

The common cold and influenza occupy 
“the key positions in the whole pattern” of 
infection of the breathing tract, Dr. Dochez 
has concluded as a result of studies by him¬ 
self and other medical scientists. These 
two diseases are caused by agents known as 
filterable viruses. 

If an effective means of vaccinating 
against these two diseases could be devel¬ 
oped, it would mean not only control of the 
colds and influenza but also a possible 
lessening in the amount of all serious bac¬ 
terial infections of the breathing organs, 
Dr. Dochez gave as his opinion. 

Asserting that the goal of his studies on 
respiratory disease and a possible road to it 
have become clear, Dr. Dochez described the 
following achievements which helped to 
clear the way: 

1. Studies showing that the common cold 
is caused by a filterable virus. 

2. Growth in the test tube of Utge 
amounts of the cold virus, which has boon 
kept alive outside the body for 20 months. 
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3. Growth of the virus of influenza in the 
test tube. 

4. Transfer of the influenza virus from 
man to the ferret and from the ferret to 
the white mouse. 

5. Discovery that the influenza virus from 
different parts of the world and obtained 
at different period* of time is very similar 
in its activity. 


SPEED 

|Yf AN can out-spin the silkworm 
* but man does this fast spin¬ 
ning in glass. The silkworm re¬ 
quires several weeks to spin 6000 
feet of silken fiber but the glass 
manufacturer can draw molten 
glass into a smaller and stronger 
fiber and can equal the silkworm’s 
yardage in three seconds. 


Explosion Men all 

W ARNING of u new explosion menace 
was recently given by the famous 
Johns Hopkins University physicist. Dr. R. 
W. Wood, before the meeting of the Ameri 
can Association for the Advancement of 
Science. The detonator caps used to set off 
dynamite blasts are causing damaged fingers 
and blinded eyes and occasional deaths 
when they are found in quarries by children 
or lost in coal during mining. Dr. Wood 
recently investigated the mysterious death 
of a Baltimore woman which occurred while 
she was stoking the furnace. A cap left in 
the coal had exploded and a small pellet of 
copper no bigger than the head of a pin 
was blasted through her breastbone, severed 
a large artery, and caused death. Experi¬ 
ments by Dr. Wood showed that thr' minute 
projectiles are driven by the explosion 
through even the thickness of two telephone 
directories.- Science Service. 


Oil Lines Bridle 
Highway 

T HE three 8-inch and three 12-inch pipe 
lines shown in one of our photographs, 
carrying gasoline and oil (in the ruw), rise 
out of Kansas plains to give a future high¬ 
way’s traffic the right of way as it dips 
under a railroad. Carrying the lines over, 
instead of under, the highway saved con¬ 
siderable work and avoided a low point 
in the line. These sleek-lined, arc-welded, 
petroleum carriers, built by Sinclair Pipe 
Line Company, will remind passing motor¬ 






ists that this is an era of good looks and 
efficiency for more than cars, trains, and 
ships. 

Prevents Plant Growth 
on Masonry' 

ACCORDING to a Swiss inventor, H. Zim- 
jlV. merli, the growth of plants on walls 
of masonry can he controlled by adding to j 
the mortar—for example, in the case of wa- | 
ter reservoirs, beach wallsL and the like— 
substances that prevent the germination and 
growth of plants. In particular, good re¬ 
sults are obtained witli the addition of three 
parts of sodium chlorate and two parts of 
iron sulfate to 1(X) parts of quartz sand mor¬ 
tar. It is especially recommended that some 
sodium fluoride or colloidal silver also he 
added. Finally, the hardened plaster is 
sprayed with u dilute emulsion consisting of 
boiled linseed oil, wool grease, ground flu¬ 
orspar, ammonia, and 2-percent copper 
sulfate. This treatment U claimed to he 
very effective. A. K. H. 

New Dust Replaces 
Arsenic 

S EARCH for a non-poisonous insecticide 
that might be substituted for ursenic 
and that, at the same time, would give ef¬ 
fective control of insect pests of vegetables, 
has been rewarded by the discovery of der- 
ris, a tropical plant from which a dust 
possessing marked insecticidal properties 
can be produced. Entomologists at the State 
Experiment Station at Geneva, New York, 
have tried out this new material against 
worms on cauliflower and against the Mexi- j 
can bean beetle with a high degree of j 
success. | 

“Although derris is commonly referred to 
as a new insecticide, it is well to remember 
that centuries ago natives of Borneo and 
the Malay States used this plant as a source 
of poison for fish and for their arrow heads,” 
says a statement from the Experiment Sta¬ 
tion on this subject. “The fact that it is 
non-poisonous to man when taken through 
the mouth has recently gi\cn impetus to its 
development as an insecticide. The dust is 
made from the ground roots, and it is gen¬ 
erally agreed that the chief active ingredi¬ 
ent is a substance known as rotenone. A 
good grade of powdered derris root will 
contain 4 or 5 percent of rotenone.” 

In tests carried on by Station specialists, 
ground derris root diluted with talc so as 
to give a dust containing 0.5 percent of 
rotenone has given effective control of cater¬ 
pillars on cauliflower and of the Mexican 








Famous G-Man 
Corners Dodge 
Economy 

By MEL VIN PUR VIS, 
Former Ace of Federal Bureau of 
Investigation. U. S. Dept, of Justice 



One of the most surprising discoveries 
I’ve made is the way my new 1936 Dodge 
saves money 1 



It gives me 19 to 20 miles to the gallon of 
gas consistently in city driving and as high 
as 22 miles out in the country. 



At the same time, this Dodge certainly 
saves on oil. Excepting for regular changes, 
I’ve had to add no oil at all. 

DODGE 

NEW LOW FIRST COST 

$ Jf JMk 

dm*. Mm m v.i.» Pri*** 


NOW 

ONLY 


640 


and up, 
Lint Prioas 
at Factory, 
Detroit 


And under the new Official Chrytler Motor* 
Commercial Credit Company 6% Time Pay¬ 
ment Plan, Dodge i* i»e«e is saty ts pey fsrt 


How oil lines are carried over a highway under construction 
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New Books of special interest 
lo readers of the 
Scientific American 


STARS AND 
TELESCOPES 

Bt James SloklcT 

Here is a complete and up-to-date discussion of astronomy 
for the layman. “The hook is very much up to date, com¬ 
prehensive, and clear, with an appropriate balance between 
fundamentals and new developments /'*—Harlow Shapley , 
Harvard College Observatory . The volume contains thirty- 
two pages of aquatone illustrations and thirty-one line draw¬ 
ings, diagrams and star maps. $3.00 


THE RESTLESS 
ENIVERSE 

By Max Born 

ALBERT EINSTEIN writes: “This book demonstrates to 
me once more that Max Born is not only a sagacious and in¬ 
genious scholar, but also a gifted writer/’ In this book, a 
great scientist leads us, almost in ABC terms, from an un¬ 
derstanding of the infinitely small atom to a comprehension 
of the infinitely complex universe. Unique “moving picture” 
illustrations. $2.50 


At your bookstore or direct from the publisher* 
Harper & Brother* : 19 EaMt 33rd St. : New York 


Luftfahrtforschung 

publishes the works of the most important German institutes of 
research in the field of flying technics. 

Trial number and prospectus free of charge. 

12 numbers are published yearly. 

Price per year: 

Germany and Switzerland: RM. 24.— 
Other countries: RM. 16.— 


Publisher: R. Oldenbourg / Miinchen 1 (SchUeBfach 31) 


bean beetle. The method and frequency of 
application should follow much the same 
program as that employed in the use of 
arsenical dusts. 

“in general, it will probably be more 
satisfactory to purchase the material ready 
mixed unless the grower has good facilities 
for mixing dusts,” concludes the statement 
from the Experiment Stalion. “Owing to the 
fact that derris deteriorates rapidly on ex¬ 
posure to air and light, the container must 
be kepi tightly closed between applications. 
Dusting should be at the rate of 25 or 30 
pounds per acre, and the material can be ap¬ 
plied with a power duster or with a good 
rotary hand duster. In gardens or small 
plantings, the dust may be placed in a 
cheesecloth sack and sifted over the plants.” 


3300 Gynandromorph 
Ants 

S EX mixups of a most fantastic kind, in¬ 
volving at least one fourth of the popu¬ 
lation of a large colony of ants, were de¬ 
scribed by the noted American entomolo¬ 
gist, Prof. William Morton Wheeler of 
Harvard University, in an address before a 
recent meeting of the British Association 
for the Advanc ement of Science. The colony 
was discovered on the British-owned island 
of Trinidad last spring, by Dr. N. A. 
Weber, ami was studied jointly by Dr. 
Wheeler and himself. 

The mixed-up condition consists in each 
affected insect being partly male and partly 
worker-female or “neuter.” In many, the 
front part of the body looks like' that of a 
male and the hack part has a female ap 
pearunce. In others, “islands” of feinaleness 
appear in the midst of male areas, and vice 
versa. No two of tin* insects thus far ex¬ 
amined are alike in either the degree or 
distribution of their assorted sexualities. 

In the particular species to which this 
colony belonged, Dr. Wheeler explained, 
the males have longer legs than the females. 
Some of the “sex-assorted” ants had male 
legs on one side and female legs on the 
cither. The result was that they could travel 
only in circles, like the famous but fabulous 
“side-hill gouger” of western American 
myth. 

In all, Dr. Weber has counted some 
3300 of these peculiar ants, all of them 
being offspring of the same queen ant, who 
was herself apparently normal in every re¬ 
spect. Insects and other animals that dis¬ 
play such a patchwork of sex characters are 
known to science as “gynandromorphs.’ 
Taken to pieces, this tough-looking Greek 
word means “female-male-forms.” 

— Science Service 


Accuracy in Hide 
Finishing 

M ILADY’S gloves must be delicate, thin, 
and flexible. Mere man can stand 
heavier materials, and is not so particular 
about whether the fit is skin tight or not. 
But nature does not make animal hides of 
uniform thickness, and it is necessary for 
glove manufacturers to “shave” the tanned 
hides to uniform thickness. This operation 
consists of passing the hide under a rapidly 
revolving abrasive roll, which grinds off the 
surface and reduces the thickness to the 
desired degree. 

Ordinary grinding is one thing, but hide 






APRIL • 1936 


S C I K N T I F 1 C AMERICAN 


213 


Preserving Proof of 
Invention 

VERY inventor who is work¬ 
ing on a device which he 
contemplates patenting should 
first prepare sketches and a de¬ 
scription of his invention, which 
should be dated and witnessed 
by at least two persons. The in¬ 
ventor has thus established the 
date of his disclosure, and such 
evidence should be deposited in 
a safe place from which it may 
be produced when needed. 

When an invention has been 
completed, it is advisable to file 
an application for patent with¬ 
out delay. However, we realize 
that many inventors today do 
not have sufficient funds to meet 
this expense, nor have they safe 
places in which to keep their 
disclosures. Therefore Scientific 
American will undertake to act 
as a depository for such docu¬ 
ments without charge. These will 
be held in safe-keeping for two 
years (unless withdrawn by the 
depositors) and then destroyed 
without opening. 

To take advantage of this 
offer, place your papers in a 
sealed envelope endorsed with 
your name and address and 
marked "Not to be opened." 

Then enclose this in another 
envelope addressed to A. P. 

Peck, Associate Editor, Scientific 
American, 24 West 40th St., \ 
New York, N. Y., and mail. 

—The Editor . 


finishing is another, and extreme accuracy 
is required. The least wohble in the roll 
would ruin a hide. This might not seem to | 
be such a problem until one realizes the i 
size of a hide. The Curtin-Herbert Company, J 
however, makes a machine that meets these I 
requirements without any difficulty. 

The machine which does this work has a 
roll 50 inches long, directly connected to a 
five horsepower motor. This roll is cov¬ 
ered with fine emery dust or extra fine 
sandpaper and turns at 1155 revolutions 
per minute. To insure freedom from friction 
and to guarantee aecuracy of adjustment, 
the grinding roll is mounted at both ends 
on Timken tupered roller bearings. 

The adjustment of the grinding roll is 
so delicate that u piece of newspaper or a 
magazine page may be passed under the 
roll and only the surface ink will he re¬ 
moved, without cutting through or tearing 
the paper. This means that only about a 
thousandth part of an inch, less than the 
thickness of a human hair, may be removed. 

With equipment capable of such accuracy 
over a 50-inch span, many hides that would 
otherwise he made up into men’s gloves 
or shoes can he worked to the delicate 
thickness required by women in their fancy 
gloves. Surface blemishes and flaws in the 
face of the hides can be eliminated with¬ 
out injuring the body of the hide. Absolute 
uniformity without even a thousandth of an 
inch of wastage in thickness can be main- 
(Please turn to page 224) 


There are Times When This New 
Book becomes the Book of Books 

Rainy Days 
Convalescent D6ys 
Holidays at Home 
Neighborhood Parties 
Winter Sports 
Special Holiday Programs 
Quiet Carnes for Warm Weather 
Puppet Shows and Backyard Circus 
373 Different Suggestions 





FAMILY FUN 


IS HERE AGAIN 


A F TER all, there ure no more satis¬ 
factory days and evenings than 
those spent !>y the whole family play¬ 
ing together. 'These times mean so much 
to the growth and development of your 
children—they are the times you will 
rememf>er Lind cherish for years to 
tome. So we luive made a new hook 
brimful of laughter, wholesome fun 
and comradeship for \ou 

"FAMILY FUN" 

Here is a book that will show you how 
to play with your children—how to 
make playtime a part of your family 
life. Here are the jolly games you used 
to know in your own childhood, and 
dozens and dozens ot games you’ve 
never even heard of, games for indoors 
and outdoors, amusement for just the 
family circle, for even sort of holiday, 
Lind suggestions for many parties, too. 

Airs. Franklin I>. Roosevelt wrote of 
“Family Fun,” “I think it is a most 
delightful book for any home to pos¬ 
sess ... I have often been at a loss on 
rainy days and evenings for new forms 
of entertainment, and a book of this 
kind would have been a great joy.” 


You Cannot Buy "FAMILY FUN"—It It 
FREE! A Gift to the Friends of 
The Parents Magazine 

This Kplemlid hook of amusement is being 
offered solely in connection with The Par¬ 
ents’ Magazine. If >ou are interested in 
giving >our childien the proper recication. 
\ou are also inletested in every othn phase 
of good cate and training. Here is # mag¬ 
azine that is the combined contribution of 
moic than tiftv of the best child specialists 
who, from month to month, bring you price¬ 
less know ledge, sound advice, and new ideas. 
( are, feeding, discipline, character nam¬ 
ing, play, education, soi ial adjustment, book 
and movie guides, children's fashions—The 
Parents’ Magazine covers evety sort of i hild 
piohlcm liom crib to college 

This Is An 
Important Saving! 

With a thiee-ycai subscription to The? Par¬ 
ents’ Magazine, "Family Fun” will be sent 
you without a penny of cost. And youi 
subscription will conic to you at a saving 
of $2.50 over the tegular price of ,$6.00 for 
three years. Send no money nmo —just sign 
and mail the coupon and your magazine sub¬ 
scription will start at once. When you re¬ 
ceive the new book, "Family Fun,” send us 
a first payment of $1.50, and $1.00 a month 
for only 2 months. Jf you are already a 
subscriber —you may take advantage of this 
offer by extending your present subscription. 


r SPECIAL SUBSCRIPTION COUPON WITH BOOK FREE 

I THE PARENTS* MAGAZINE, 9 East 40th St., N*w York, N. Y. 

I I accept your offer of “Family Fun” as a gift with a three-year subscription to The 
I Parents’ Magazine I will send you a first payment of $1.50, and $1.00 a month for 
I two months thereafter. 

| Name . . 

{ Address . . 


















THE AMATEUR TELESCOPE MAKER 

Conducted by ALBERT G. INGALLS 


T HE matter presented below, regarding 
the McMath-Hulbert Observatory, is a 
continuation of the short article on page 
176, the intention having been to segregate 
there the less technical parts of the account, 
and to reserve the remainder for this de* 



Spectroheliokinematograph and 10 V 2 * 


partment; thus not offering it to those of the 
general readers of the magazine who are not 
telescope enthusiasts such as the readers of 
this monthly department are. The follow¬ 
ing added data were furnished by Robert R. 
McMath, the director of the observatory, at 
our request. 

“Reference to the picture fpage 176.— 
Ed.] will show the dome which houses the 
10V/' Pyrex reflector, in the lower right 
hand part of the picture. This instrument 
is carried by a Bruce type mounting and is 
used with many different combinations. 
Quart/, secondaries provide for focal lengths 
of 200", 540" and 850". A 6", //6.5 Petzval 
lens, which is often mounted on the side, 
provides speed and wide angle. 

“Early in 1032 work was started on an 
instrument which we christened the ‘spec* 
troheliokinematograph’. Essentially this in¬ 
strument is a spectroheliograph plus u 
motion picture camera and such an instru¬ 
ment makes it possible to photograph solar 
phenomena in the light of some chosen 
wave-length or element alone. The addition 
of the motion picture camera has made it 
possible, for the first time, to secure con¬ 
tinuous records of volar phenomena. The 
spectioheliograph has for its optical train 
a Littrow type spectroscope employing a 4" 
Ross collimating lens of 72" focal length. 
This lens was designed by Prof. Ross and 
made especially for this instrument. A 4" 
grating, 20,000 lines to the inch, is in service 
at this time and the spectroscope, plus the 
camera, is mounted on the 10 l /*»" equatorial 
telescope. Those who are interested in de¬ 
tailed descriptions are referred to the vari¬ 
ous publications of the University of Mich¬ 
igan Observatory” 1 usually available for 


consultation at the different professional ob¬ 
servatories, hut otherwise difficult, at this 
date, to obtain.— Ed. 1 

In describing the new solar tower, Mc¬ 
Math writes: “If the reader will refer to 
the accompanying line diagram, it will per¬ 
haps be easier to follow this description. 
Experience has taught us that there is no 
substitute for mass in designing a photo¬ 
graphic telescope. Consequently, all parts of 
this instrument are very heavy. As an illus¬ 
tration, the combined coelostat and flat 
mountings will weigh a little over six tons. 

“Our dome on the solar tower is 17' in 
diameter inside, and the effective Bluitter 
opening is 4'. We used a standard water 
tank bottom for this dome and cut the shut¬ 
ter opening out with a torch. The base ring 
is an 8" x 6" x VL>" angle and the weight is 
carried on eight rollers, spaced at 45°. An 
additional eight spacing rollers keep the 
dome concentric. Construction is entirely of 
welded steel. 

“The outside shell is 17' in diameter and 
the inside tower is 6 f in diameter. Each 
tower is supported on its own columns and 
the foundations for each set are separated. 
Optical tests made show that no vibration 
is transmitted from the outer shell to the 
inner tower, which carries the coelostat. 
The workroom is 28' in diameter inside the 
octagon, giving ample space in which to 
work. 

“Entrance to the spectroscope pit is 
through an underground photographic dark¬ 
room, which will be provided with water 
and necessary equipment. The pit is 7' in 
diameter and 30' deep. It has an inner steel 
lining which wag welded water-tight. Tins 
pit houses the spectroscope and is provided 
with a steel cage 2' square, of which about 
two thirds is carried on the bottom bearing 
and the remaining one third on the upper 
hall hearing in the pedestal. The pedestal, 
at ground level, is 4' high and the actual, 
net working surface of the rotaluble pedestal 
top is a circle whose diameter is 52". 

“The coelostat mirrors are of optical 
Pyrex. The first mirror is 22" in diameter 
and 5*4" thick. The flat is 18" in diameter 
and also 5*4" thick. Sunlight passes through 
the shutter to the coelostat mirror, thence 
to the flat mirror, and then straight down 
the inner tower to a 12" parabolic mirror 
of 20' e././., at the pedestal. This mirror is 
figured off-axis, and returns the now con¬ 
verging beam back up the inner tower to 
a 9 Mj" Pyrex flat fNote bracket.— Ed.] 
This flat reflects the converging beam to its 
focal point on slit No. 1 of the spectro¬ 
heliograph. Provision has been made at this 
point for the use of a 16", 40' e.fX. mirror 
to give a larger image of the sun. 

“Light from the first slit of the spectro¬ 
heliograph travels down the pit inside of 
the cage to the collimating lens. We expect 
to use either a 15' or a 30' spectroscope, as 
the need may arise. This diverging beam 
passes through a 6" dear aperture collimat¬ 
ing lens and falls upon a 6", 15,000 line 
plane grating. Light of the desired portion 
of the spectrum is returned by the collimat¬ 


ing lens to the second slit of the spectro¬ 
heliograph. The camera is, of course, focused 
on the second slit. These slits are arranged 
to move in opposite directions at exactly 
equal speeds and the resulting picture is a 
spectroheliogram taken with light of one 
wuvelength. 

“The coelostat and motion picture cam¬ 
era will he driven by the present equipment 
located underground, to the northeast of 
the 10M»" dome. All other slow motions, 
driving rate controls, chronographic record¬ 
ing, mechanism for controlling ratio of light 
to dark time on the motion picture film, 
and so on, that have been found essential 
in our previous work, are also electrically 
controlled in the new tower by merely ex¬ 
tending the electrical circuits from this 
underground control room. Our method of 
driving and controlling equatorial tele¬ 
scopes has been described in the Pub - 
lications of the l niversity of Michigan 
Observatory. Space prevents a detailed de¬ 
scription at this time, hut it may he said 
that the reason for building a solar tower 
at this location is because of the fact that 
the existing equipment can he used in toto. 

“Some years ago the entire observatory 
was given to the University of Michigan and 
is now operated as u branch of the Uni¬ 
versity of Michigan Observatory. It has 
been financed entirely by private gifts. If a 
satisfactory example of an amateur is an in¬ 
dividual who fails to make money following 
a hobby, then the present director and staff 
are amateurs de luxe. 
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“All of our equipment is ‘home-made/ 
and has been built from designs made 
largely by the present director. The mount¬ 
ings and so on have been made by the 
Motors Metal Manufacturing Company of 
Detroit, the steel work and so on by White- 
head and Kales Company of Detroit and, 
with the exception of the two large mirrors 
for the coelostat, tluJ optical parts are from 
J. W. Fecker, of Pittsburgh, Pa. The two 



A close-up photograph of a clock 
drive made by E. H. Morse, of Al- 
tadena, Calif. It drives the IV re¬ 
flector shown on p. 355, "A.T.M.” 


roelostat mirrors are being figured by the 
Warner and Swasey Company of Cleveland, 
Ohio.” 

The spectroheliokinematograph described 
above by McMath and shown on the oppo¬ 
site page consists of a metal box weighing 
TO pounds containing a modified (shortened 
focal length) Hale speetroheliograph and a 
35 mm, motion picture camera. Anderson 
prisms are used, and are driven by a small 
air turbine. A day’s photography of the sun 
consists of about 600 separate spectro- 
hcliograms, and these give a motion picture 
when run off rapidly. With the solar tower 
equipment as many as 720 exposures per 
hour will be obtained. 


T HE following Is a suggestion made by 
J. R. Haviland, 426 Second Avo., Lynd- 
hurst, N. J., under the heading “Things to 
Try.** Perhaps someone will try it out. “A 
Cerman patent formula for preventing tar¬ 
nish on silver (used on silverware) might 
l>e tried out on silver films. Solution of 
potassium chromate in water. Immerse sil¬ 
ver at room temperature 5 to 10 minutes, 
fhe very thin layer of silver chromate 
formed is transparent and protects the film. 
May not work on a mirror.” 


S OMEWHAT belatedly we have run 
across an article on ‘‘nervous break¬ 
downs,” in the April, 1935, number of 
fortune. This states that telescope making 
ls being used as “occupational therapy” at 
11 mental sanitarium in the mid-West. 
Whether it will help the patients or drive 
'hem quite craasy is something of a ques- 
tion - Perhaps the wives of those who read 
'his department and follow th<rhobby will 
'hrow pertinent light on this matter. 



Amateur Telescope Makers 

To make a GOOD telescope requires suitable materials. 
You cannot afford to fail because of poor Btuff. 

We offer supplies selected after long experience, at 
prices extremely low considering their high quality. 

A fix-inch telescope MIRROR OUTFITi— glass, abrasives, pitch 
and rouge;—All you naad to grind and polish a GOOD 
parabolic mirror WITH INSTRUCTIONS *5.00 

i* 

A auitable EYEPIECE:—-positive, achromatic *4.00 

A realty accurate ono-inch PRISM (inferior prisma introduce 

distortions which ruin the definition of even the best mir¬ 
ror) *6.00 

With these, and patience and Intelligence, you can make a 
REAL ASTRONOMICAL TELBSCOPE. 


We will also answer your questionsiand test your mirror. 
These services are free. Write for our price list of supplies. 


JOHN M. PIERCE li Harvard St,< Springfield, Vermont 


Announcement of Canadian Branch 

BETTER SERVICE at lower prices for the Canadian amateur. 

Complete Kits, Abrasives, Eyepieces, Prisms, Mountings; Finished 
Instruments, all of highest quality. Send for catalogue 
TINSLEY LABORATORIES, R. H. Combs, Canadian Representative, 
1352-60 Dufferin Street, Toronto, Canada 

For our American friends, our service is us usual, high quality, reasonable prices. 
Advice and testing free, always. Send 6c for fully illustrated, 31-page catalogue 
listing Materials and Supplies for the amateur; Finished Instruments, Casse¬ 
grain and Newtonian, all sizes. 

TINSLEY LABORATORIES 

3017 'Wheeler Street Berkeley, California 


Chance of a Lifetime! 

3J" SCOPE #1850 

Cost U. S. Gov't $125.00 

Amazing TELESCOPE bargain at a few cents on 
the dollar. Cost U. H. Gov't about $125 each. This 
Invisible ray signal apparatus consists of a short 
focus telescope with a 3Vi" ACHROMATIC OB¬ 
JECTIVE lens. The lens alone Is worth mam times 
our price for the complete outfit. Many customers 
use these for making telescopes and other pur¬ 
poses. Signals by Infra-red and ultra violet light 
up to IK miles. Complete with Alters, fine telegraph 
key on Bakellte base with rheostat and ammeter, 
extra bulbs, etc Operates on 4 dry cells or 6v. 
storage battery. Not many left and they are going 
fast. Went on receipt of $lH.r»0 or $1 C. O. O. Ex¬ 
press extra. Money back guarantee 

Free Catalog—Over 200 Items 

Binocular*. Arid telescope*, mlrnwropes and opt lent 

Instruments Largest and finest u<- no rOrient In America 
New low price* AI*o experimental lenses, prisms, etc. 

DuMaurier Co., Depl. 164, Elmira, N. Y. 


TELESCOPE “DOOR MATS” 

PITCH LAPS MADE EASY 
FOR AMATEURS 
Price $1.00 Postpaid anywhere 
THE H. O. CANFIELD CO. 

Bridgeport Connecticut 


-TELESCOPE MAKERS- 

MIRRORS TESTED FREE 
Mirrors pallshed, ptrahollzed and aluminized 
MIRROR OUTFITS, «»«»lst« with l «I*m diset. 
abrasives, tsmeersd pitch, beeswax, rouse templet# and 

Instruetloae—4"—$4.00. Other sixes proportionately 
low. Quality sausl te any en the market. 

PYRBX OUTFITS as above. 6"— S8.00; $"—$8.00 
PRISMS GUARANTEED SATISFACTORY 
V tr H/li*—Si: r—SL75; $4.50: 1%"—«. 

RAMSDEN EYEPIECES-«ne*t quality lenses 
In brass msuntlnts. standard 114" dlam. 

Va" «r */«" F.L.™.#4.00; 1" F.L..M.M' 

%" rA, 5 Ians tyeplest stand. 114" dla.$9.00 

-- -- ^ w 

.50 
.50 

in standard - !«/«" eyepl see - mounting* .7, .7 M *®° 

FREE catalog Telcccopcc, Microtcopct, Binocvlart, 
He. Gemplei e Inatr ucHm c far Tsleseope Miking, 10c. 

PRECISION OPTICAL SUPPLY CO. 

991 E. ltitd Sngt N.w York City 


ALUMINIZING 

NEW SURFACE-HARDENED ALUMINUM 
COATINGS 

with greater resistance to mechanical abrasion 
and uniformly superior In reflectivity at the 
same reasonable prices maintained In the past. 

Coating Prices: 4"—*1.75, 5"—*2.00. 6" 
—*2.50, 7"—*3.00, 8"—*3.50, 9"— 

*4.25, 10"—*5.00, 11"—*6 50, 12"— 

*7.50, and 12 1 j"—*8.00. Larger sizes up 
to 36 inches in diameter on request. 

LEROY M. E. CLAUSING 

5507-5509 1 .< Lincoln Ave. Chicago, III. 



PUSH THE POWER 

OV YOUR TELESCOPE 

to the limit with the 

FAM0U8 ATEMSC0 SOLID OCULAR 

M»" K F L—ONE DOLLAR POSTPAID 

AMATEUR TELESCOPE MAKERS SUPPLY CO. 

24 West 20th Street, New York, N. Y. 

Western Agent: Northwest Amateur Telescope Supply Co. 

P. 0. Box 045. Washburn, Wisconsin 

.. 


STEREO-MIRROR 

single picture stereoscope--the latest 

In optics. Price $3.00 and $0.00. 

Nu-MIRROR COMPANY 

BRIDGEPORT CONNECTICUT 


BAUSCH 8i LOMB 
U. S. Navy Telescopes 
#12.50 

8ald to have cost In excess of $130.00 



$12.50 each, MakcH un excellent tinder Htu ninny other 
use*. ConsistH of an optical system of 7 lenses, tele¬ 
scope draw tube, eroctor draw tuho and eyepiece draw 
tube. Also excellent scope for spotting game or target* 
Object Lens 2": Variable, magnifies from 3 to 1(1 
power; Exit pupil 0,2" to 0.00"; Kyo Lens 15/HI". Alt 
bronze and brass. fYns* Hidra. Angular held 3 30' to 
12 J ; Erect Image. Weight 0 lbs. 

8ent an 10 days' approval. Romlttaneo 
must accompany all orders. 

MANHATTAN ELECTRICAL SARCAIN HOUSE, INC. 
IDS Foltm stmt. Dot. S.8. N«w York City 
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Other big v,tluri-- FREE booh telL all 


Why <lo scientists p*y big prices for micro¬ 
scopes? Not for magnification—that’s limited. 
No, they want clarity and gorgeous sharp de¬ 
tail. Wollensak microscope* are made by lens 
specialists, world-famed for optical excel¬ 
lence. Free book "Revealing Nature'* 
Wonders" illustrates and describes entire 
Wollensak line, tells how easy microscopy 
and photomicrography are with a Wol¬ 
lensak, unlocks the door to endless 
miracles now hidden all around vou. 
WOLLENSAK Shows 100-power microscope for $5; 

Optleai Co telescopes, field glasses, slide set, etc 
SOI Hudton Ave. S ent f ree . Write for yours non 
Rochester. N. Y. 


WOLLENSAK 



SPRINGFIELD RIFLE MODEL 1903 

Cal. 30, 894 pounds, 43 Inches long. 21 Inch barrel, a«- 
M'lnlili'il and relln idled, without bayonet Price. $16.50 
SprlngHtld rifle, cal. 45/70, 32' ," barrel $ 4.25 

Sprlngfleld rifle, eal. 50 with 60 cartridge* $ 5.00 

NEW 1*136 catalog. 364 pages, over 2600 Illustration* allow¬ 
ing guns, pistols, dagger', swords. Ruddles, unifonn*. 
medal j eh., mailed for fiOo Special cln ular for 3c efuiup 
Established 1865 

FRANCIS BANNERMAN SONS. 501 B’way, N. Y. City 



Lomara Pocket Microscope 

Clip* Into Poekot Llk* a Fountain Pen 
May alto be Attached to Baie 

Tlx- JOMAUV fti»J n lllA lOMUU MWmoop/-, 
n rmir of i*jh t-ri Irorn 15 A to I41<>.\ Adtilllonnl 
l<'im *oU to ln< re»»r llic power rrir»^ lx 1 obtained at any 
lenr Tl<«*e nnoroironf* are inatrotnrnta *iili 

raal opllnal »> and are bark**) l>\ tbr> r>*|>iit»tton of 

tba llouar of dorr; on" of tin' <ilc)a»t and miuil bo|Hirlnnt 
opUi al loanofHcl orat< lo Aloi-rirju ffi Hi 


liookttt I on rrquod 


and up 


IS your btalrr rnnnai «u;jjWk veu, umlt dir 

C. P. OOCRZ AMERICAN OPTICAL CO. 
317 aiaet >4th Hrwt 


INDIAN RELICS—DEN CURIOS 

Prehistoiic Stone Relies, Mod¬ 
ern Indian Beadwoik and 
Trappings, Navajo Rugs, An¬ 
tique Firearms, Weapons, Min¬ 
erals, Fossils, Coins. Lists li)i. 

N. E. CARTER Elkhorn, Wisconsin 



AGENTS-SLETTERS 

For Store Front r and Office Window* Anyone ran 
put them on. Free Humpleu, Liberal Offer to gen¬ 
eral ugenfK Write to-duy for territory. 

METALLIC LETTER CO, 440 N. Clark Si.. tt«ca f « 



WHY NOT 

aatbarlni butt^rflla#-- ina^r 
klud» tor rollaot ion#, Srmm 
hlilipla outdoor work with 


upend spring, 
h u in rn e r , foil. 



tiirwti prirn lial I’rolU I’b (aura fHcnd 10< (not 
atarnpai for ItlnatruW'd I’roapwolua, Irrina b«- 
foc* B<'iidiil» bulti'rfllpa 


Mr. Bind 
pt. se. Be 


►ct* , 
o. Cal 


For 

Scientific and Technical Books 
try our BOOK DEPARTMENT 

SCIENTIFIC AMERICAN 


Established 1853 

Corn Exchange 
Bank 

Trust Company 

13 WILLIAM STREET 

and 

73 Branches located in 
Greater New York 

M«mbtr of ths Fsdsrsl Dspoiif Inturanc* 
Corporation 




Wyld’s prism-finder combination 


A- 


Parks’ finder-prism combination 



T HE dingbats shown above are combina¬ 
tion* for using finders without added 
inconvenience. The one at the top was sug¬ 
gested by James Hart Wyld, 307 Foulke 
Hall, Princeton, N. J. The regular prism 
carries a finder objective on a bipod or 
bracket, and is rotatable against stops. The 
lower one is by M. C. Parks, Electric 
\ aeuum Cleaner Co., Cleveland, Ohio, and, 
like the first, explains itself. In both cases 
the prisms rotate. 


H ERE are some solid data from Horace 
H. Selby, a chemist, of San Diego. 
“Since last you wrote,” lie says, ‘‘I’ve at¬ 
tempted lo compare the Foucault test with 
I he Ronchi, on several surfaces, both di¬ 
rectly and with a flat. Briefly, my conclu¬ 
sions are: 

“7: The two methods are equal in sensi¬ 
tivity at / 6 direct, and at //12 with a flat. 

‘’2: Ronchi i* better at large aperture 
ratio*: //l, //2.3, //4.5. 

Foucault is better at small ratios: 

/ 6.8, /, 8, //10. 

“4; Neither is sensitive enough (dtiO.l 
wave) below //4.5. 

"5: Straight-edge, diffraction (Everest 
test ) and Ronchi are equal for edge, 

“0; When using a flat or a IIindie sphere, 
these surfaces must be pretty near to fairly 
good: :t0.] wave is none too close. 

“All of the above was done with 120- 
line-per-inch Lower wire grating and 
smoked razor blade. In all comparison*, 
source (pinhole) and eye were precisely to¬ 
gether on the axi*. Surfaces used had 
apertures of 1.09, 1.4, 2.3, 3.5, 4.5, 6, 8. 10 
and 11.3. Sensitivity was judged by polish¬ 
ing grooves in surface* with pilch laps Ms” 
diameter, loaded 50 grams per square centi¬ 
meter, and using black rouge washed from 
old, worn-down stock. 

“Don’t forget,” Selby adds, “that others 
may not get the same results.” 

Comments on the above: Everest—“I 
choose the old tin can and razor blade.” 
Slieib—“Interesting. 1 agree with Selby on 
No. 3, also No. 4 and No. 5. I am not sure 
1 agree with him on No. 1 or No. 2.” 

Well, there it is—now it i* a public fight, 
along with who is going to he the next 
president. Great pains should he taken to 
eliminate variables, in making tests similar 
to these. 


H ERE arc some further data from Selby 
who is the one who made the “dino¬ 
saur” telegcope described last July, also a 
whole fleet of flats. 


“Regarding the cutting speeds of polish¬ 
ing materials,” he says, “I find: 


“With very hard pitch, No. 600 pits, load 
<50 grams per sq. cm., stroke 250" per min: 


Rouge 

Black Arg. Glass Plate 

Pyrex 

B. and L, 


9 hrs. 

8 hrs. 

10 hrs. 

Am. Opt. 

Co. 

5Vi hrs.* 

6 hrs. 

5 hrs. 

II. W. and M. 

8 hrs. 

7 Mi hrs. 

10 hrs. 

(Hark 


10Mi hrs.* 

9 hrs. 


Black “rouge” 

12 hrs. 

11 M> hrs. 

14 hrs. 


“ Remarks: Black glass is softest, Pyrex 
hardest. Surfaces made with B. and L., 
H. W. and M., and Clark, equally good; 
Am. Opt. Co., worst; black, best. All trials 
were duplicates, except those starred, which 
were singles. Pyrex shows more shallow 
pits, grade for grade, than the others. These 
results are not precise, but they are com¬ 
parable; for example, fine grinding wa* 
uniform in all cases—same stroke, speed, 
same loading, same percentage of Carbo. 
in suspension. 

“Very hard laps of pure pitch polish 
much slower than pure pitch laps of medium 
hardness on Pyrex. 

“Regarding tendency to scratch, with 
superhard lap* on Pyrex, B. and L. sleek* 
and scratches least, Clark next, then Fuller’s 
Mack, then Am. Opt. Co., and worst, II. W. 
and M.; although, with a medium lap, none 
scratches at all.” 

Naturally, this is only one man’s finding*. 
He does not claim they are final. 

In Selby’s notes, “Black Arg. Glass” re¬ 
fers to a special melt (ailed “Marbletex,” 
from Wells Glass Co., Kokomo, Ind. “H. W. 
and M.” refer* to Hanson, van Winkle and 
Munning Co., East Matawan, N. J. “Clark” 
lefer* to Alvan Clark and Sons Co., W. 
Somerville, Mass. The other two are men¬ 
tioned in “A. T. M.” The black “rouge” 
wa* from W. P. Fuller Co., San Diego, 
Calif. Binney and Smith, 41 East 42 St.. 
New York, make black rouge but yom 
scribe ha* not yet tested it. Some black 
“rouge” which FI. \. Lower sent him 
proved to he ns scratchless as a newly 
hatched chick. It i* slow (note Selby’s fig¬ 
ures), but after no end of trouble with 
“rratrhes Lower found it a haven of rest. 



Hiner’s Barlow eyepiece layout 

T HE cut above shows how W\ B, Hiner, 
123 Cleaves Avc., San Jose, Calif., add¬ 
ed a Barlow lens to an eyepiece. In this 
case it was one component of an old cam¬ 
era lens, a meniscus. The Barlow principle 
is explained by Hindle, in “A. T. M.,” p> 
215. If the lens is arranged to slide along 
the axis, as explained in “Splendour of the 
Heavens,” p. 751, the amount of magnifica¬ 
tion may be varied at will. 

A NEW aluminum evaporating outfit in* 
stalled by Leroy M. E. Clausing of 
Chicago is shown opposite. He writes: “The 
enclosed print is one that I made of the 
evaporating outfit. The streaks of super- 
brilliancy on the 20" flat are not caused by 
super-reflection, but are due to my moving 
the light to the wrong place while taking 
the picture. 
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Clausing’s new evaporating rig 


“Starling at tin* floor, you first me the 

2 H.P. motor that drives the ‘Hyvae 100’ 
pump, which is right hark of it and ib only 
partly visible. It gives a final vacuum of 

3 x 10 ~ ' mm. of mercury. Above this is the 
heavy reinforced steel plate upon which 
the steel ‘jar’ rests. The steel jar with its 
ports may look like a Buck Rogers con¬ 
traption, but the extensions arc merely to 
keep the aluminum vapor from reaching the 
glass ports. There is approximately 18,000 
lbs. pressure on this jar when exhausted, but 
it stands up O.k. In the rear you will see 
a small steel jar which I ust- for small mir¬ 
rors and special work.” 

Perhaps others who do evaporating will 
send in similar pictures. 

T HE foil, >wing communication, entitled 
“Science and Facts,” lias been received: 
“So-called modern science teaches that 
the earth revolves or rotates on an imagi¬ 
nary axis every 21 houi-; and that the sun 
is stationary; and that the eailh whirls 
around the sun once a year. It also claims 
that the sun is a larger body than the eailh, 
und that the sun is 93,000,000 miles from the 
earth. 

“It can be proved bv more than 100 dif¬ 
ferent facts that tin’s is all non-ensc and 
imagination. 

“In the first place, tlu* earth is too large 
and too heavy a body to he able to rotate 
or to revolve. Such a movement would also 
he perpetual motion. 

“It would also he impossible for the earth 
to rotate or to revolve evenly and regularly, 
on an axis, every 24 hours, as the axis 
would sooner or later wear away, thereby 
causing the earth’s poles to become lop¬ 
sided, which would then cause the earth to 
rotate or to revolve unevenly and irregularly. 

“It would also be impossible for us to 
live more than a few minutes, with the earth 
traveling at such a speed as 1000 miles an 
hour, as we would all soon suffocate. And it 
would also be impossible for the clouds, 
traveling at the rate of 40 miles an hour, 
to catch up with the earth. It would also ! 
he impossible for the sun to heat and warm 
the earth, with the earth traveling at the 
rate of 1000 miles an hour, as the earth 
would soon freeze up solid in a few 
daye. M — W, J. Barth, Howard Lake, Min¬ 
nesota, Authority on Science. 

Let Timken, S*K*F» Hyatl engineers in¬ 
wall bearings that won’t permit the earth 
to wobble. 


BVMLB YOLH OWN 
REFLECTING TELESCOPE 

A Inch Kit $3.75 

fi Inch Kit 4.50 

8 inch Kit 7.75 

KUs contain 2 glass discs. nil abrasives, round, pitch, 
and copy of INHTKIHTIONH 

J" Prluui $2.00—1 V< " Prison $2.25-1%" PrKni $2.50 
It A M KPF.N E YEPI E< 'Iv—$4.00 


Rrnd for Catalog 

OPTICAL RE8EARCH LABORATORIES 
Larehmont New York 


1 _ - — 1 



Telescope Makers 
SUPPLIES 

Highest-quality material! only 

Alio 

ALUMINIZING 

M’rifr for free price lift 

AMERICAN TELESCOPE CO. 

4008 Addison St. Chicago, III. 





AMATEUR 

TELESCOPE MAKERS 

The Ih*n! In Reflecting Telescope Mountings; 
Tilpodn, Prism HoUlera. Mirror Oils, Eyepieces, 
.Did Electric Drives. Send ten cents for catalog 
Wanted: Second-hand Springfield type mount¬ 
ings 

C. C. YOUNG 

517 South Main 8t. East Hartford. Conn. 


— 

TOLLES EYEPIECES 

•/«" 4. 'A" e.f.l. <a $6.00 </e" e.f.l. <$ $8.00 

Aluminized Diagonals In sizes fut «" to 12" mirror-. 
Parabolic Mirror* made to ordoi vvllli mrurtile ligun 

Ml UU011H FUJI UKl) 

C. H. NICHOLSON 

2912 N. Racine Avn. Chicago, llllnolt 


— 


For the Telescope Maker 
and User 


Achromatic Barlow lenses for increasing the power 
| of the telem'opc First-quality mlrrois, flats, prisms, 
eyepieces, focusing draw tubes, finders, and other 
' accessories. Instruments for test Ini; mirrors and 
| lenses. Send for circular and pi tee list 

j C. W. LUSK, Optical Instruments 

12*8 West 39th Street Los Angela*, Calif. 


ATEMSC0 OCULARS 

Appioved and used from Coast to Coast 
Ramsokn Lykpiec"ls~--- l \ 4" Diameter 
Brass Motnied —Fibre Tjns (Tu.s 
Focal Lengths 1 %"— 1 —Li" 

One Dollar Each—Postpaid 

Amateur Telescope Makers Supply Co. 
24 W*st 20th Street Now York, N. Y. 

A ho Hold by the 

Northwest Amateur Teleacope Supply Co. 

P. O. Box 945 Washburn, Wisconsin 

(I)ocrlptlvc Circular for HUtwiwd Envelope) 


COATINGS OF 

tHROLIMINITM 

for astronomical mirrors 
excel in HARDNESS, REFLECTIVITY 
and UNTARNISHABILITY 

Phu»>ral Review, 1,0. 11,0. 

THE EVAPORATED FILMS COMPANY 
Oak and Summit Ave. Ithaca, New York 

'pYREX MIRRORS^ 

MADE TO ORDER 

(Guaranteed correctly figured, polished, 
paruhollzed and aluminized. 

OUR PRICE8 WILL SUIT YOU 
Written guarantee with each mirror 

Precision Optical Co.. 991 E. 163 St., N. Y. C. 

g 

LEE 

Heavy Precision 

TELESCOPE MOUNTINGS 

Send for circular 
Harry Lee Armioer 

14269 Northlawn Ave. Detroit, Michigan 


PYREX KITS 

(Jean grinding and polishing materials. 
Mirror** ground, polished or figured. 
Machine work, gears ami circles. 

W. A. MASON 

1303 Lakeview Ave. Lorain, Ohio 


Amateur Telescope Making 

NEW FOURTH EDITION 

Albert G. Ingalls, Editor 

All the information you will need an to grinding, polishing and silvering 
mirrors. How to test and correct them. How to design and build a mounting, 
together with a few chapters of more advanced work. All in language any¬ 
one can understand. S3.00 postpaid domestic. 

Scientific American, 24 West 40th St., New York 


THE ABC OF THE HEAVENS 

prepared by Dr. Ralph B. Larkin, is a primer-atlas of the stars, now in 
its second printing, with additional material and improved format. 

Its maps are large and clear .and accompanied by simple descriptive 
text, adapted for the use of the common man. $1.00 postpaid 

THE ALCYONE PRESS 

2214 Los Angeles Ave., Berkeley, California 
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YOI*LL NEVER 
BUY IT AKA IN 
AT THIS PRICK 


Volgtlander 

AVUS 





CAMERA ANGLES 

Conducted by JACOB DESCHIN 


6 Yi * 9 with Self-Timer Coniptir 
and Fl.5 Skopar Lens 

(Discontinued Model) 



Former Price $52.50 

Sale Price 

The only reason the manufacturer 
is discontinuing the model is be¬ 
cause if he maintained production 
on this camera today, it would he 
entirely too costly. 

The Am# ham 

—double extension, fine grain lea¬ 
ther bellows 


New Fields to Conquer 

A FACTORY smokestack used to he re¬ 
garded by the camera hobby fraternity 
as a disgrace to the landscape; today it is 
often the other way about. Many workers 
prefer it. An explanation may be that eco¬ 
nomics, once a dull subject about which 
dull academicians wrote dull treatises, is 
today a living issue discussed with zeal, 
varying degrees of knowledge, and more or 
less intelligence in the “best” circles as in 
the humblest. With heads out of the clouds 
and feet squared firmly on Mother Earth, 
we survey life’s realities and fear them not. 
We photograph them. We see beauty in 
smokestacks ami in factory interiors, in 
gears and motors, girders and concrete mix¬ 
ers, the varying phenomena of construction 
in a world that, for better or worse, moves 
ever forward in material expansion and 
growth, and, in this very movement, as well 
as in its static moods, presents the photog¬ 
rapher with widely varying material. All 
he needs is an eye that “sees”—in the pho 
tographic sense. 

The gleam of machinery, the blinding 
brilliance of rushing metal, the grace of u 
swinging crane—these ure but aspects of 
the new, realistic approach. The scientific 
laboratory, with its test tubes and retorts, 
the waterfront at cargo loading time, men 
at work on bridge tower and skyscraper, 
“holing” through a new tunnel, shaping 
hot metal—these and many other subjects 


are now the happy hunting grounds of the 
pictorially minded. 

Recently a newspaper queried the photo¬ 
graphic agencies for a “dramatic” picture 
showing a freight car being loaded. For¬ 
merly such a request would have seemed 
ludicrous; today it is assumed that it will 
he filled without question and not only 
dramatically hut beautifully as well. Exten¬ 
sive use is being made in this type of pic¬ 
ture of filters which give a dark sky. A deep 
yellow filter, more preferably a light red 
or orange-red, is indispensable in such 
work; by darkening the sky, industrial 
scenes that include u good portion of the sky 
are brought into striking prominence and 
relief, making all the difference between 
the ordinary and the unusual. A medium 
yellow filler during the day, or no filter at 
all in late afternoon when the sunlight tends 
to vellow, will render clouds in approxi¬ 
mately the relation that we see them with 
the naked eye. Such pictures have a definite 
atmosphere about them that is so desirable 
in depicting certain moods. Shadow pat¬ 
terns cast on a factory wall frequently offer 
interesting material. Good composition is 
important, and especial care must be taken 
in this regard when pointing the camera at 
an angle to get a “worm’s-eye” view. Just 
placing the camera at an unusual angle 
is not all there is to “angle photography.” 
See this Department, October, 1935, for 
hints on this subject. 

Study the work of the best industrial and 


Tonometer direct finder 
—a brilliant indirect finder with 
spirit level attached 

—a strong, rigid T-front standard 
a rise and fall and lateral move¬ 
ment by rack and pinion 
-a self-adjusting focusing hood 
—2 standard-size tripod sockets 

Price includen film pack adapter 
and 3 plate holder «. 

Focar Attachments i Reg. Price 

#2—Magnifies 1 limes ' $4.50 

#3- 1.7 " ( NOW 

#4- i.5 •• ) f2.2r» 

Act 4}ulelilff 
The nupply in limited 




An interesting example of "New Field* to Conquer” 
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$100 IN PRIZES 

For Amateur Photographs 
on Scientific and Allied Subjects 

XI ERE is a real chance for advanced amateur photographers to achieve in¬ 
ternational recognition of their skill. Scientific American offers 00.00 
in cash prizes for the three photographs, submitted according to the follow¬ 
ing rules, which the Judges decide are the best. Furthermore, there will be ten 
Honorable Mention awards, each of a one-year subscription to Scientific 
American. The publishers also reserve the right to purchase, at regular rates, 
any non-winning photographs submitted in this contest. 

Read the rules carefully and then go to work. But please be sure that your 
entries comply with all the rules as the Judges cannot be held responsible 
for entries which do not. 

RITES OF THE CONTEST: 


1. Photographs «nt«r«d in thin contest 
must depict some phase of science, in 
dustry, engineering, aviation, or kindred 
subject. 

2. Entries will be judged on the basis of 
pictorial value and photographic tech¬ 
nique. The decision of the Judges will 
be final. In case of a tie for any prize, 
duplicate prizes will be awarded to the 
tying contestants. 

3. All of the photographic work involved 
in producing prints for this content 
must be done by the contestant. 

4. Photographs submitted must be printed 
in black and white on glossy paper 
and must be mounted. 

5. Prints must not be under 7 inches or 
over 14 inches in their longest dimen 
sioet. Mounts must not be larger than 
14 by 17 inches. 

6. Photographs must be submitted by 
first class mail, with sufficient cardboard 
included in the package to protect the 
print. 

7. Each entry must have the following 
information written on the back of the 


Name and address of contestant; 
Camera and lens equipment uned; 


Size and emulsion of negative; 

Filter used, if any; 

Diaphragm opening and time of expo¬ 
sure; 

Month, time of day, and quality of 
light; 

If indoor, contrast of paper used; 
Developers used for negative and 

J japers 

ditional aids employed. 

8. Prize-winning photographs will become 
the property of Scientific American, 
to be used in any manner at the dis¬ 
cretion of the publisher. 

9. Scientific American reserves the right 
to purchase, at regular rates, any non- 
winning entry. 

10. Non-winning entries will be returned 
only if postage is included when the 
prints are submitted. 

11. No entries will be considered from 
professional or commercial photog 
raphers. 

12. All entries in this contest must be in 
the hands of the Judges by June 20. 
1916. The results will be announced 
in our issue dated September, 1936. 

1 i. This contest is open to all amateur 
photographers who are not in the em¬ 
ploy of Scientific American. 


PRIZES: 

First Prize, $50. 

Second Prize, $30. 

Third Prize, $20. 

Ten Honorable Mention**, each to receive a One-Year 
Subscription to Scientific American. 

The Board of Judges of this contest will 
be announced in a subsequent issue. 

Address all entries to: 

Photograph Contest Editor 
SCIENTIFIC AMERICAN 
24 Went 40th Street, New York City 


scientific photographers --those who &eek 
hie pictorial rather than the merely “record” 
t\p<* of picture. Their pictures are worth 
‘ ureful study; they will help you in > our 
"wii attempts. 

For Paper Negatives 

4 PAPER especially designed for use in 
the paper negative process has re- 
(< n dy been introduced under the name 
J harcoai Black Grade F, also known as 
‘ Opaline Parchment . . Extra Thin.” An 
ln ^ruction sheet it enclosed with every 
Package giving four different methods of 


producing paper negatives, outlining each 
procedure to the making of the final print, 
in addition to a process by which a “parch¬ 
ment texture” effect is obtained. The paper, 
which is matt and unusually translucent, is 
notable for the fidelity with which it re¬ 
cords fine detail. 

Portraiture “Kink” 

I F your wife has been “crabbing” about 
your hobby of late or the young lady 
you take out Wednesday nights has not been 
as enthusiastic about your pictures as you 
would like, try winning her over by making 



(Weight 12 ounces) 



A fine camera that makes 15 ex¬ 
posures on regular 8-exposure 
V. P. size film, size l :i m x l 0/ n;. 
Film Transporter makes it unnec¬ 
essary to watch the little red 
window when setting film for the 
next picture. It automatically 
snaps into place ... a great con- 
vcnience at night, in the theatre, 
etc. 

Tubular f ietv-Finder with paral¬ 
lax compensation gives a clear 
view of the picture of both near 
and distant subjects. 

Equipped with Tiloplnn F3.r> C^Q 
Lens In Compm Shutter 

with Trloplnn F2 .1 Lens In Ex- 

trn Rapid Cmnpui Shutter qHU 

with Trinplfln F2 f> Lens In Com- C JO 
pur Shutter ... v’•* 

with Trloplan F2.ll Lens In Ex- <£ JW 
tra Rapid Coinpur Shutter 


^tradeTi^ 

[ YOI 

LcameraJ 


Send for Illustrated Booklet S.A.B. 




ifSfflsiilli 

y v • 5- & t> v, 
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BASS 


stakes his quarter-century reputation on 
these two outstanding camera values 

f 9 x 12 cm. 3'a x 4 1 4 , Zeca Film Pack 
and Plate Camera, finest German 
make. All adjustments, double exten¬ 
sion, with Schneider Zecanar F:4.5 
Anastigmat lens in Compur shutter. 
Speeds: 1 second to 1 250th of a sec¬ 
ond. Complete with film * j 4 en 
pack adapter. A $59.50 value VT‘ 

# Voigtlander Virtus, takes 16 V.P. on 
# 120 roll, fitted with sharp cutting, 
fully corrected Skopar Anastigmat 
F: 3.5 lens, Compur shutter, speeds 
from one second to l/250th, optical 
finder. A real $42.50 value CJQ 

mention whether 
or Photo Book^. 


Write fur Haxs Barcalngram . . 
Still Camera, Cine, Benaen. ( 


Mention Dept "A D“ 



Dept. "AD”, 179 West Madison Street 

CHICAGO 

Camera Headquarters for Tourists 


FOTH-DERBY 

THE MOST POPULAR 
OF MINIATURE CAMERAS 

Priced with extraordinary moderation, the Foth- 
Dcrby equals in precision and performance 
cameras that sell for several tunes its price. Due 
to the clarity and ‘detail’ of its fine Foth Anas- 
tigmat f/2 5 lens, enlargements bear all the 
actual distinguishing: characteristics of good 
contact prints. Its high speed enables photogra¬ 
phy under conditions of adverse light. Its re¬ 
finements include latest model, delayed action 
focal plane shutter with speeds up to 1/500 
second and large magnifying tube-sight view 
finder. Investigate this most popular of minia¬ 
ture cam¬ 
eras a n d 
write for 
details on 


FREE 

TRIAL 

OFFER 


With 

1/2.5 Uns 

$ 33.50 

With 

f/3.5 lent 



$ 23.75 

Literature 
on Request 


BURLEIGH 

127 W.»f 42 Street 


BROOKS 

New York 


a portrait of her that is truly “different.” 
It should be done by artificial light indoors 
and with blinds drawn so that no stray light 
streaks in to take the lighting out of your 
control. Have your background dark and 
unlighted so that no background detail 
will show in the negative. Black cloth will 
have to be used. Seat the subject a few 
feet away from the background. Get a piece 
of dull black cloth—the dull side of your 
focusing cloth, if you have one, will do the 
trick; you won't need one for focusing on 
this job for the room will be dark except 
for a single light, and that will be directed 
at the lady. Arrange the cloth around the 
subject’s shoulders and bring it down in 
front for a “V” neck. The light must be 
concentrated, as in a spotlight, so that only 
the head, face, and neck are illuminated. 
A little spilling of light onto the cloth won't 
do any harm as the exposure will he very 
short. The resulting -print, showing the only 
part of a portrait that we really want, 
should prove quite flattering und go a long 
way toward winning you the use of tin* 
clothes closet for developing purposes—or 
the equally coveted “dale.” 


“Quinolin” 

U NDER the name “Quinolin” a new 
prepared developer is made available 
to the camera worker who prefers to have 
his chemicals ready mixed so that all he has 
to do is add the necessary amount of water 
for dilution to working strength and in 
order to give volume. According to tin* 
manufacturers, this developer, employing a 
developing agent never before included in 
a prepared developer, “brings out the entire 
tonal range from deepest blacks to strong¬ 
est highlights.” It is said to last longer 
than the usual type of metol-hydroquinone 
formula and to give, by direct development 
and the use of chlorobromide papers, warm 
black and black-brown tones. Used with 
chloride and bromide pupers, pure black and 
blue-black tones are said to be obtained. 
The developer may also be used for nega¬ 
tives. 


New Lens Screen 
Eliminates Glare 

M ISCHIEF MAKING glare ami busy. 

body reflections that butt in where 
they’re not wanted are summarily “given 
the gate” by one of the newest camera 
accessories. The device, called Pola-screen, 
consists of a transparent sheet of polarizing 
material containing a great number of 
minute, parallel, rod-like crystals, which is 
cemented between glass plates and is used 
in the same manner as a filter; that is, 
placed in a holder and slipped over the 
camera lens. Glare and reflections are elimi¬ 
nated by rotating the screen. 

7'he new screen would seem to be the 
perfect answer to the photographer who 
lias been troubled time and again by the 
oblique glare coming from certain polished 
surfaces and bothersome reflections that do 
not belong in the picture. In addition, the 
new device when used in “shooting” against 
a blue sky provides a dark sky; also, the 
Pola-screen helps to control the relative 
brightnesses of walls and roof in architec¬ 
tural pictures. 

The distributors announce that the new 
device “is a practical application of the fact 


Build a 
Photographic 
Library 

Practical Amateur Photography, by 

William S. Davis. Deals with the 
whole subject from the origin and 
gtowth of photography to the latest 
types and uses of cameras. 264 pages, 
illustrated. $2 40 

The Fundamentals of Photography, 

by C. E. K. Mees. Not only tells how 
to take and finish pictuics but gives a 
solid foundation of tile principles of 
photography. $1,10. 

Portrait Lighting, by Frank R. Fra- 
pric. Takes up the rapid development 
in the last few years of artificial light¬ 
ing foi indoor photography. $2.15. 

Modern Development, by F. R. Fra- 
prir. Dcsciibes all methods of develop¬ 
ment, stressing particularly modern 
factorial and thermo methods. All for¬ 
mulas aie given. $1 10. 

How To Make Enlargements, by F. 

R. Frapric. Full directions on all phases 
of enlarging, from constructing came.ias 
to making, developing, and mounting 
the pt hits 60c. 

Infra-Red Photography, by S. O. 

Raiolings. A treatise on the use* of pho¬ 
tographic plates and films sensitive to 
infra-ied. Exposure and processing are 
fully coveted and many formulas are 
given for sensitizing. $1.65. 

Modern Photography With Modern 
Miniature Cameras, by William Alex¬ 
ander . Covers all branches of work that 
can be undertaken with miniature cam¬ 
eras, Includes accessories, finishing, en¬ 
larging, and some of the troubles that 
arise in this work. $2.15. 

Camera Lenses, by Arthur IF. Lock¬ 
ett . Explains simply and clearly, yet 
with scientific accuracy, all the under¬ 
lying principles of lenses. 85c. 

Photographic Amusements, by Frank 

R. Frapric and Walter E. Woodbury. 
Deals with all the usual photographic 
tlicks involving double exposure and 
so on, but goes much further, giving the 
amateur many details of trick photog¬ 
raphy. Includes trick effects in home 
movies, 271 pages. $3.20. 
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|PHOTOGRAPHIC HEADQUARTERS SINO 1899 i* 


CYCLOPEDIA of 
FORMULAS 

By Albert A. Hopkins 

hltKSSKO in ail attractive new bind¬ 
ing, st longer uml mure flexible than 
fhi> old, tli 1 m standard refertMiee l\ an 
indlspvnsnbli* unit for llbtaikvs, 
laboratories, research shelves and the 
home Librarians tell us it Is one of 
Hie most frequently consulted books 
and its well-wom condition, whcrt\er 
found, attests Us usefulness 0\er 11.- 
000 foimulus cover every (oncelvable 
application $1 .10 postpaid domestic 

SCIENTIFIC AMERICAN 
21 West 10th Street New York 


-WANTED!- 

men and women to becomo 

EXPERT PHOTOGRAPHERS 

An interoulliiK, iniLtlr, niomw-making career nvwOt* 
>mi In tld* f*ed growing field. Instruction by world 
fnmou* experts In every hraiu li of Professional and 
Amateur photography Kara whit© Irarnlng, l'cr-miml 
Attendance and Homo Htmly courses. 2(Uh year 
PHKK booklet. 

NEW YORK INSTITUTE OF PHOTOGRAPHY 
10 West 33 8treet (Dept. 134) New York 
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U?iS 


aa# ^ BoUndld op p p ri onlttat. Prf-para tn 
m Hil l SD«rw tiroa. K *«7 uUn. No praviuu* 
ilspj 1 ■*P* rl#rkC « n«*d«d, iKuninon achool 
riBrlll •dooAtlon ■officiant Sand for froo 
I ■fW •• book lot ‘ ‘OpportunltJaa in Photorm- 
LJIf* _ phy , p»rtfcul«r* and roquiremanLa. 

*»* •’ IHl MUChlon Ay.. Cktcuo. IU. 


E L E C TROI ELI. 

SELF-GENERATING PHOTOCELLS 

Unequalled Output—Unlimited Life 

Sensitive to Vltra-Vtolot Radiation 
Responsive to Sound Track Frequencies 
Variety of Sizes from 1" to 1 \ "—Prices from $4, 
Distributor for l\ S A.: 

DR. F. LOEWENBERG, 10 E. 40 8t.. New York City 



PERPLEX 

THE ONLY 
DEVELOPING 
TANK 


Adjustable 


*° taka 127, 129, 120, 116 and 35 mm. (24 ex- 
poaurae) film. Made entiraly of Dakalita, it is Im¬ 
pervious to the affect of acids. Nothing to cotrod*. 
Film cannot spoil. No apron. Bxtretne simplicity of 
operation. Solid construction and handsoma ap¬ 
pearance, Lasts a lifetime. 

** hading Dealers Literature on Request 

MIMOSA AMERICAN CORPORATION 
485 Fifth Avenue New York 
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How that bridge grew! 

the Brooklyn Bridge was .something to talk 
about. Today we have the Trihorough and 
l lie San Francisco bridges. Tomorrow . . . ? 

The print was math* by giving the “ghost” 
bridge a brief exposure, moving the easel 
forward, and then giving full printing time. 

Daylight Loading 
Tank 

P ERMITTING loading of the tank in 
broad duylight und useful for a variety 
of size* of roll films ranging from 1% by 
2'o inches up to und including 2Vo by 4*4 
inches, the Superplex Universal Developing 
Tank would seem to furnish the answer to 
the problems of the traveling photographer 
or the man without a darkroom. 

Made of acid-proof Bakelitc, its distribu¬ 
tors claim for it the advantages that no 
oxidation of the developer is possible be¬ 
cause of the lack of metal parts in the tank, 
no light can enter the tank after it has 
been loaded in broad davlight, and the film 
emulsion is carefully treated. After the 
spool is placed in the tank, the covering 
paper is drawn out, permitting automatic 
winding of the film on to spirals, only the 
actual film coming in contact with the de¬ 
veloping solution. 

/JT What specific phases of advanced ama - 
tcur photography do you want to see 
treated in this department? These columns 
are yours and you can help to make them 
better. Drop us a line and we will do our 
best to co-operate .—The Ed. 


FOLMER GRAFLEX CORPORATION 

DUPT. SA-j, ROCHESTER , N . Y. 

Please send me your new catalog of GRAFLEX All-American- 
made Cameras and a‘.ce^cwics, and folder on new book 


^ ***** 
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CONTAX 

CANDID CAMERA 

WITH ZEISS LENSES 

Just a pocketful of camera hut with un¬ 
limited scope in picture-making. 

Contax gets the most difficult shots, in¬ 
doors or out, in daylight or at night. Ready 
at a moment’s notice, you catch your sub¬ 
jects unawares -True-to-life “candid” pho¬ 
tos, Snaps action at 1 1000th sec.; has 10 
shutter speeds. Automatic range-finder 
focusing—no guessing distance. 12 inter¬ 
changeable Zeiss lenses available. 

See Contax and other Zeiss Ikon cameras 
at leading dealers. Write for literature . 

Carl Zeiss In©., D«f>t. C, 483 Fifth Av©., New York 

728 So. 11111 St., Los Angelos 

CONTAX 19 ONC OP A LARGE LINE OP 

2eis$9Jicn Cameras 
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FAMOUS 


Travel Books 

by Well-Known Authors 

formerly $2 to $6 

NOW 


Full library «i*r, 5 Vi l>y b ',4 inchi**, 

rich cloth binding, fine antique )ia|»er. 

Fnd nhc«t« carry full-aiar illuatratiunn. l ine, new 

edition*, printed abnotutely unabriiturd from the 

original plate*. 

I 

I 

Select from This List 

2. When You Go to London, liy II V Morton Will 
make every du) a Bulldylng liullduy, 

3. Here's Ireland. By Harold Mpeakinun The circuit 
of fascinating Krln, 

4. frame Frew 6ea to 8ea. By A. H, ltigg* it 
covers all Frunce 

5. Come With Me Through Franee. By Frank Hchoon- 
maker. h’ulertaiiUnu, InterpirUtivc 

6. The Paris That’s Not in the Guide Books. By 

liudl YVoon. Stalls with cwktails at the Ritz, an<l 
1 ’arts Is hum 

9. Islands of the Mediterranean. By 1'. WiUimh 
Alajtircn, Corsica. Sicily, Rhoden. etc. 

10. Sea and Sardinia. By J) II Luwrriu't*. Vrthpollrd 
Sardinia hy a areal novelist. 

11. Spanish Towns and People. Bv It M. McBiidc 
Vividly phtuics every important city. 

12. Come With Me Through Italy. By Frank Kdioon- 
mukei The outstanding features. 

13. Plannlni a Trip Abroad. By Kdvvurd liungu- 
foid. An lndUpen*ab)u guide. 

14. Through Europe on Two Dottars a Day. liy Frank 
Schoomrtakcr. Vour dn nm fullllled 

15. Finding the Worth-While In Europe. By A. B. 

(Minnie A delightful uppraBal, 

18. Towns of Destiny. By lilUiro Belloc. Fummc 
towns which have slurred In history. 

18. In Coldest Afrion. By Carveth Well*. African rx- 
nloiutlim* full of surprlnea. 

19. The Out Trail. By Mary Robert a lllnehart Our 
Went --mountain trail* dcu*rt. etc 

20. Under the Sky In California. By C F Hauudcr*. 
Mountain. dc*ert, and canyon. 

21. London. Paris and Rome In Seven Days. B\ A 

Milton Dully piograma that rrro tilumph* of 

i»cle« t Inn, 

22. On Mediterranean Shores. By Mmil l.udwlg. Italy 
(irewe, Kgvpt, North Africa, etc 

23. Meet the Germans. B\ 11 A. I’ldlllp* Modern 
(Icrmnnv and It* people. 

24. The Romantic East. Bv N. Credible Panorama 
of India Slum China and Japan. 

25. Rambles In Old London, liy C B Cordon 
('hurelie*, tavern* and scenes of hhlory 

27. Two Vagabonds In Spain. By Jan and Corn Cordon. 

Two art I h t x In out-of-the-way Spain. 

29. Pleture Towns of Europe. By A B Osborne 
(’It If* with mcdlevn 1 color --Carcassonne, San 
Clrnlgnano Toledo, ltothenbcrg. etc 

30. Together. Bv Nmtuun Douglu-t Summer day* In 
nn Alplm- village. 

31. Parle an Parade. Bv U F. Wilson Boulevard*, 
restaurunt* Latin (Riailer. etc 

32. An Italian Holiday. By P WlDtach. A 7lgz.ii: 

Journey. Informative and dramatic 

34. The Conquest of Our Western Empire. By A C 
bunt Our Crrut Northwest. 

35. Red Tiger. Bv P Russell Travel and adventure 
In Mexico and Yucutnn 

36. Let's Do the Mediterranean. Bv ( arveth Well* 

\ (rulsc Idvelv and amusing 

37. Mostly Mississippi. Bv H SpeakmRn Down the 
Mississippi—i It It*', town* and country 

38. The Adventure* of a Tropical Tramp. By II, I, 

Foster South American adventure* 

39. Jungle Portraits. Bv Della Akelcv Carl Akelev * 
wife bunt'., photograph* Jungle life 

40. Meet the Spaniards. By II A Phlltln*. Bull 
light*, cathedral*, tlc-dm, etc, 

41. The Spell of the Caribbean Islands. Bv Archie 

Bell. Virgin I* land*, MartInlrjiic, Dominica. Si J 

hill*, Barbuda-, etc 

42. The Road to Oblivion. Bv V Zenzlnov Through 
Siberia, to the I’olc or Cold at 9.V below zero 
Mcinoi able tale of adventure 

43. The Island of Penguins. Bv Cherry Konrton The 
amazing and amusing penguin world 

44. Whaling In the Frozen South. By A, J Vllllcr- 
Adven’urc* on » modern whaler 

45. The Rood Round Ireland. Bv Pudralc Colum Ire 
land hv one of it® famou* writer* 

47. In the Land of the Lion. By ('berry Kcarton 
The pioneer big game photographer *hovv* wild 
life In Africa Advcnturou* 

49. Trail* Through the Golden West. Bv R Froth 
Ingham Playground* of our golden West, hl*tor\ 
adventure lornance 

50. Weather Bv Free and TToke The 1001 miration* 
com ei nine weather—rain. wind. forreriRting. etc 
Kntcrt alnlng mil bent le 

51. The Log of the Betsy Ann. Tty Fred’k Way, Jr 
Piloting along oui Wester r. rlv< r* 

52. The Road to the Grey Pamir. Bv Anna Louise 

Strong A valuable p|, tore or Soviet life, 

SEND NO MONEY 


ROBERT M. MrBR'DE & CO . I 
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WORLD-WIDE RADIO 

Conducted hy M. L. MUHLEMAN* 


Radio Noise Silencer 

N ATURAL static and man-made noise are 
the greatest drawbacks to radio com¬ 
munication. Millions of dollars have been 
spent in attempts to reduce these forms of 
interference to negligible quantities. This 
lias been accomplished to a degree in broad¬ 
casting hy using transmitters of such high 
power that the signals can over-ride the 
noise. In commercial communication the 
condition has been relieved somewhat hy 
I he use of directional antennas, controlled- 
angle radiation, volume compression, and hv 
placing the receiving stations in locations 
free from man-made noise. 

Little progress was made in attempts to 
eliminate the noise in the receiver. There 
appeared to he no solution to the problem. 

A partial solution has now been advanced, 
and the system seems practical enough to 
warrant further investigation. It has the 
drawback of not being capable of eliminat¬ 
ing all types of interference. Moreover, by 
reason of the nature of its functioning, it is 
apt to destroy the quality of a musical pro¬ 
gram spotted with certuin types of noise 
interference. But the system will accomplish 
a great deal, nevertheless, and will find 
ready application to short-wave receivers 
wherein noise is particularly objectionable. 

The device is the invention of James J. 
Lamb, Technical Editor of QST magazine. 
It employs two tubes which amplify and 
rectify the noise impulses to tlie exclusion 
of the signal. The voltages developed hy tin* 
noise impulses are then used to silence the 
radio receiver. 

The functioning of the device is based 
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on the fact that average noise impulses, such 
as those created by an automobile ignition 
system, are widely separated and of short 
time duration. The ear is insensible to im¬ 
pulses so widely spaced and of such short 
duration, hut through the processes of am¬ 
plification in the receiver and reproduction 
of the sound from the loudspeaker, such im- 
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pulses have their duration increased from 
around one thousandth of a second to as 
much as one hundredth of a second. Im¬ 
pulses having such duration are audible. 

The trick, then, is to catch the noise im¬ 
pulses before their duration is increased ap¬ 
preciably, and to use the voltages set up by 
these impulses to punch holes of silence in 
the received signal at the exact time-spaces 
where the noise impulses appear. That is, 
to wipe out both the noise impulses and the 
signal at these time-spaces. Just so long as 
the spaces of silence have the same short 
durations of the noise impulses they replace, 
the ear will lie insensible to the interrup¬ 
tions and will heur the signal as a continuous 
sound. 

The sketches of Figure I will serve to in¬ 
dicate what transpires. Sketch A shows the 
continuous signal which is maintained at a 
constant level by the automatic volume con¬ 
trol in the receiver. The noise silencer is 
adjusted so that it will go into operation on 
any impulse having an amplitude greater 
than the signal level. There is shown super¬ 
imposed on this signal a group of noise 
impulses, some of which have amplitudes 
less than the signal and some of which have 
amplitudes greater than the signal. Since 
it is necessary that the operation of the 
noise silencer shall not in any way affect 
the continuous signal, it is evident that it 
cannot cope with the noise impulses the 
peaks of which are below the signal level. 
However, it will go into operation on any 
impulse the peak of which is above the sig¬ 
nal level and, for the instant the impulse is 
present, silence the receiver. 


♦Editor AU-Wavo Radio 
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The result is shown in sketch B of Figure 
]. It is seen that the small noise impulses 
are still present, hut they are not particu¬ 
larly objectionable as the signal is abb’ to 
override them. Note, however, that the 
strong noise impulses have been wiped out, 
and in their place are holes of silence. 

The noise silencer is really nothing more 
than a quick-action automatic volume con¬ 
trol system. It is shown in block diagram 
form in Figure 2, and is seen to consist of 
a 6J7 tube which amplifies the noise im¬ 
pulses and a 6H6 tube which rectifies the 
noise impulses and converts them into di¬ 
rect-current impulses, the voltuges of which 
are negative in value. These two tubes are 
adjusted so that they do not function on the 
constant signal voltage. 

Below these tubes are shown the 6L7 in 
tcrmediate-frequeney amplifier tube in the 
receiver and next to it the 6116 second de¬ 
tector and automatic-volume control tube. 
Just as long as the signal is not accompanied 
by noise impulses greater in amplitude than 
that of the constant signal level, the signal 
passes through the 61.7 and 6116 tubes where 
it is amplified and rectified in the usual 
manner. However, if a noise impulse ap¬ 
pears, it sets the noise silencer into action. 
The impulse is fir^t amplified by the 6J7 
tube and then rectified in the circuit of the 
6116 tube. The resulting instantaneous nega¬ 
tive voltage appearing in the output circuit 
of the 6116 tube is fed to the Number 3 grid 
of the 6L7 intermediate-frequency amplifier 
tube in the receiver. The effect of this nega¬ 
tive voltage is to bias tin* 6L7 tube to cut-off, 
at which point it no longer functions as an 
amplifier. At that instant, then, the receiver 
is silenced. As soon as the original noise 
impulse ceases, the negative voltage in the 
output of the 6116 noise rectifier lube dis¬ 
appears and as a result the 6L7 tube is 
returned to its original condition of maxi¬ 
mum amplification. 

Thus, for every large noise impulse, a 
“Indict” of negative voltage is fired on to 
the Number 3 grid of the 6L7 tube and the 
receiver is silenced. At all other times the 
receiver functions in its normal manner. 


Volume Expansion 

UGH of the naturalness of reproduced 
radio orchestral music is lo*q if tin- 
original volume range is restricted or com¬ 
pressed. The feeling of musical depth is lost, 
and the proper relation of fundamental fre¬ 
quencies and overtones is not obtained if the 
volume peaks of the original rendition ure 
appreciably reduced. 

A symphony orchestra will have a volume 
'ange in the neighborhood of 70 decibels 
'vhen playing, say, certain portions of Riin- 
s ky-Korsakow’s “Schehcrezade.” That is, the 
range of sound volume, from the softest to 
die loudest passage, will be 70 decibels, 
it has not been possible to reproduce by 
phonograph or over the radio any such vol- 
•nne range. A phonograph record lias a vol- 
"nie range no greater than 45 decibels, and 
possibly as much as 5 decibels of this range 
are made unusable by needle scratch. The 
average broadcast transmitter has a volume 
J ange of only 40 decibels. Any attempt to 
increase this range either places the soft 
musical passages below the noise level at 
'he receiver, or places the loud passages 
heyond the safe limits of carrier modulation. 

But means have been devised for opening 
"P a compressed volume ran^e at the point 
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of reproduction. The UCA Manufacturing 
Company have incorporated a “volume ex¬ 
pander” in a new radio-phonograph com¬ 
bination. The expander is not used wilh the 
radio, hut produces a volume range of 65 
decibels on recorded music. 

This is accomplished by using a variable- 
gain audio-frequency amplifier in such a 
manner thut the greater the volume of the 
music, the greuter the amplification. The 
result is that soft musical passages retain 
about the same relative volume level they 
have on the record, but the louder passages 



A radio volume expander 


aie considerably increased in volume level, i 
Thus, a musical passage huving a volume- 1 
level value on the record of 40 decibels is 
expanded so that the actual relative volume- 
level at the loudspeaker is slightly in excess 
of 60 decibels. Thun, the 20 decibels or so 
lost in a recording of the original orchestra¬ 
tion are put back by the volume expander, j 

Volume expansion bus also been added 
to the radio receiver. The Crosley Radio 
Corporation have developed a device called 
the Auto-F.xpressionator which is being used 
in a few of their latest receiver models. 

The Auto-Fxpressionator is also a volume 
expander, hut instead of employing a vari¬ 
able-gain amplifier, two small bulbs are 
used; these bulbs have special filaments, 
the resistances of which increase with un 
inc rease in current flow. 

There are two paths through which the 
audio-frequency currents may How. The 
loudspeaker is connected in the circuit of 
one of these paths, and the Auto-Expression- 
alor bulbs are in the other path. At low 
volumes the signal divides equally between 
the two paths, causing the loudspeaker to 
operate at only half volume. As the volume 
of the signal increases, the Auto-Expres- 
sionalor or bulb path becomes more and 
more restricted, causing more and more 
audio-frequency current to be diverted and 
to flow through the loudspeaker, thus re¬ 
sulting in a volume increase greater in 
proportion than that supplied by the re¬ 
ceiver. 

The method of operation of the Auto- 
Expressionator is somewhat similar in prin¬ 
ciple to that of the Wheatstone bridge. It 
consists of a division of the current into 
two paths. The amount of current flowing 
in each path is dependent upon the amount 
of resistance present. Since the filaments of 
the Auto-Expressionator bulbs vary in their 
resistance values with a change in signal- 
current flow (volume), the division of cur¬ 
rent flowing in each path is altered in 
accordance with changes in signal volume. 

The Auto-Expreasionator operates con¬ 
tinuously during the time it is turned on, 
even though the bulbs may not be illumi¬ 
nated. The functioning is immediate and 
automatic. 
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EXCLUSIVELY IN 


<ROSLEY 

ELECTRIC REFRIGERATORS 


Authors, 

Writers, Speakers 

Technical and Scientific Subjects 

Your manuscripts, college 
theses, speeches edited and 
criticized for style and diction; 
suggestions for rewriting giv¬ 
en; possible markets quoted— 
$1.00 per thousand words. 

Every manuscript "serviced” 
by two active editors of long 
experience. 

Speeches and manuscripts 
prepared or rewritten at special 
rates. House-organs edited and 
proofread. 

Highest references 

Tech Editorial Service 
26 West 40th St., N. Y. C. 
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A thrilling pictorial 
record of 

aviation's progressl 



FLIGHT! 

By Agnes Rogers 

A book about all phases of flying, from 
Liiienthai’s glider to today’s transoceanic 
clippers. Over 150 photographs with ex¬ 
tended captions show airplanes in peace 
and war, famous aces, military and naval 
manucuvies, hairbreadth escapes, passen¬ 
ger and mail planes, and models. 

Frank A. Tichenor, Publisher of Aero- 
Digest, says' “A fine book for everyone 
interested in aviation, not only from the 
standpoint of its beauty, but also as a 
technical reference.” 



You will want to 
add this book to 
<our library. Get 
it on a money - 
back guarantee 
by using the 
coupon below. 

$ 2.00 


HARPER 8C BROTHERS R a 4 

49 Ea«t 33rd Street, New York 

Gentlemen' Please send me a copy of 
FLIGHT T will pay the |>obtnian $2 00, plus a 
few cents delivery charges when the hook is 
irccived 1 undei stand that if it is not entirely 
satisfactory I may return it within ten days 
and my money will be refunded. 


A tlth ess 

ClCherk here if you wish to include $2.00 with 
this coii|)on, thus saving deli vet y charges. 
Same return ptivilege 
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tained. Even hides, thick or thin, always 
work up most satisfactorily. 

Precision construction features equip¬ 
ment of this kind. Every part must be 
finished with microscopic care. The roll 
must be rigid, and there can be no play in 
the bearings. Even the least wear in the 
bearings, which support the roll, would re¬ 
sult in spoiled or uneven hides. The Timken 
bearings used in this machine can be ad¬ 
justed to the hair-splitting degree of ac¬ 
curacy necessary to insure smooth, friction- 
free operation at high speed, and to give 
absolute steadiness and long life under 
operating conditional 



New “Bar-filament” 

Auto Bulb 

F OR a new type of headlight which is 
standard on many of the 1936 cars, the 
Incandescent Lamp Department of the Gen¬ 
eral Electric Company recently developed 
a new headlight bulb which differs con¬ 
siderably from other headlight bulbs in that 



the filaments, instead of being V-shaped and 
placed one above the other, are in bar form 
and are located side by side with one 
slightly above the other. 

In switching from the one filament to 
the other, both headlight beams are simul¬ 
taneously shifted to the right and are low¬ 
ered somewhat. This provides illumination 
of higher intensity along the right hand 
side of the road and at the same time gives 
relief to the oncoming driver. 

The new bulb is equipped with the now 
familiar pre-focused base. The contacts, 
however, are so positioned that they will 
line up only in headlamps that have been 
especially designed fur the new bulb. 


Send (or till* 

- -- unique booklet. 

Your choice 229 pipe »tyl«* from tl up. Many wen- 
derlul blende rare tobacco*. How to keep your pipe 
from turning tour, the romance of pipe* and other pipe 
loro. Free to ail pipe tmokar*. WALLY FRANK, 
Ltd., 10 E. 45 St.. New York. (Dept. 106) 


Medicines Will Taste 
Better 

B etter-tasting medicines will ap- 

parently lie one result of changes in 
the National Formulary, which might he 
called an official recipe hook for pharma¬ 
cists, says Science Service. The changes 
embodied in the sixth revision of this vol¬ 
ume which becomes official on June 1, 1936, 
are explained by Dr. Adley B. Nichols, sec¬ 
retary of the National Formulary committee 
on jevisjon. 

The National Formulary—known as N.F. 
for short—is a companion to that other legal 
standard for drugs in the United States, the 
U. S. Pharmacopoeia. The latter includes 
drugs and remedies of proven efficacy, re¬ 
gardless of whether they are widely used or 


seldom used. Products are included in the 
N.F., on the other hand, on the basis of 
how generally they are used. 

In the present revision 321 items were 
dropped from the book because a survey 
of over a hundred thousand prescriptions, 
collected from all parts of the country, 
showed that these items were not used in 
actual practice. A total of 233 new items 
were admitted. 

Six glandular products were admitted— 
corpus lutcum, ovary, ovarian residue, an¬ 
terior pituitary, whole pituitary, and su¬ 
prarenal. 

Sally-tasting medicines such as the 
bromides should taste better because syrup 
of raspberry is the official “vehicle” for 
these preparations. The resulting effect is 
like adding a pinch of salt to filing out the 
flavor of the syrup. 

Syrup of acacia is another new vehicle 
which makes disagreeable medicines pleas¬ 
ant to tuke because the colloidal action of 
the aracia keeps the medieine from coming 
in contact with the taste buds on the tongue. 

Syrup of cherry is another new addition 
which has been widely acclaimed. 

“Its specific value lies in its fruity tart¬ 
ness which makes it a delightful mask foi 
sour products such as the diluted acids, 
where the acid almost enhances the taste 
rather than destroys it,” Dr. Nichols says. 

For a change, pharmacists are advised 
to use syrup of thyme which lias "a mark¬ 
edly different tu-'le.” 


Tame Cats Gone Wild 
Down Under 

T HE rat family, which is carnivorous, 
had never penetrated Australia until 
the advent of the white man, less than 150 
years ago. That is why Australia's native 
fauna, which for the most part is herbivor¬ 
ous, has survived from a pre-earnivorous 
age. 

Now, however, thousands of domesticated 
rats, gone wild, are waging ferocious war 
on the native bird life of the uninhabited 
or sparsely populated interior, and, in some 
districts, wiping it out altogether. 

‘‘On a trip of 1600 miles from north 
Queensland down to Lake Eyre,” Ion 
ldriess, the author, remarked, “I saw count¬ 
less thousands upon thousands of these cats. 
Apparently they have been breeding over 
a score of years, and have grown much 
larger than the ordinary domestic cat.” 

ldriess reports that at one water hole he 
saw 50 cats fighting and tearing one an¬ 
other to pieces while hundreds more 
snarled down from the trees. Cockatoos 
and parrots seem to he surviving because 
they can defend themselves, hut other na¬ 
tive Girds are being decimated.— Australian 
Press Bureau . 


Electricity Purifies 
Milk 

P ASTEURIZATION lias been supplanted 
by electrical treatment in the plant of 
Foremost Dairies, Birmingham, Alabama, 
says Food Industries . Passing upward 
through a vertical box-like vessel with 
carbon electrodes on opposite sides, the 
milk is subjected to 215 amperes at 220 
volts. The milk itself conducts the electricity 
from one electrode to the other and th® 
minerals in it offer sufficient resistance 
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to raise the temperature to 165 degrees. 
The milk is five seconds in passing between 
the electrodes and is 15 seconds in the 
detention period, making a 20-second ex¬ 
posure to the high temperature. 

This method is said to give highly ac¬ 


hy means of the air-conditioning system, 
and are measured accurately. By this means 
Dr. Dukes will be able to determine the 
amount of food necessary to maintain the 
lien efficiently, and from this he hopes to be 
able to ascertain whether it is cheaper for 


curate control, the milk being delivered by 
a constant-speed pump through a constant 
electrical discharge. Another advantage at¬ 
tributed to the process is that the milk 
does not contact any hot equipment, so 
that there is no oxidation or deposit of 
milkstone on the utensils. Furthermore, it 
is said, the method does not alter tin* fla¬ 
vor, caramelize the sugar, change the color, 
or break down any elements of the milk. 

The equipment handles 6<X) gallons an 
hour at a cost of approximately 45 cents 


the chicken fanner to heat his chicken 
houses or feed the birds more during the 
cold winter months .—Science Service. 

Photo Copying Device 

O NE of the latest developments in photo 
copying methods is the new portable, 
electrical Copyst, which makes prints simi¬ 
lar to photostats but considerably less ex- 



A “CHICKEN-SUBMARINE” is Cornell 
University’s latest contribution as a 
tool for scientific research. This little craft 
has been constructed by Dr. H. H. Dukes, 
professor of veterinary physiology, in his 
experiments in measuring metabolic rate 
ut different temperatures. Not only have 
several big mother hens been induced to 
take long voyages in it, but they have proved 
to be very good sailors. 

The “ship” is not only as completely air 
conditioned with purified air as a modern 
house, but it has a glass window in the side 
through which, when the little lid is raised, 
the hen may view with wonder the marine 
marvels to be found in a barrel of water. 
The chicken, when inside, is mounted upon 
a movable platform by which her slightest 
movement is recorded upon a smoked pa¬ 
per graph outside. Contrary to what might 
he expected, the chickens remain surpris¬ 
ingly calm and sleep most of the time in 
the night-like darkness of the submerged 
submarine. 

Eight or ten hens work in shifts during 
the time the apparatus is in use. Each bird 
remains submerged from 14 to 18 hours, 
during which time she is subjected to vary¬ 
ing degrees of temperature, corresponding 
to all the seasons. By starting with ice water 
and gradually raising the temperature to 
what would be summer heat, the hen can be 
observed under all conditions of weather. 


Self-contained copying unit 

pensive. It leprodufees facsimile copies of 
anything, whether written, drawn, stamped, 
or printed, whether loose or hound in u | 
book, whether transparent or opaque. I 

The apparatus is a simple photo-printer | 
compactly lmilt into a box carrying all the j 
equipment necessary. It comes in several ; 
sizes and can be operated by an inexperi- J 
eneed clerk in ordinary office daylight with¬ 
out the use of a dark room. The process 
uses a photographic paper of very low gen¬ 
eral sensitivity. 

Inside tile box there are no lenses or 
prisms, the copies being made of a size 
equal to the original by contuct printing 
or reflected light. The sensitized paper is cut 
from a roll and mounted in a holder in the 
lop of the box. The copy to he reproduced 
is placed also in the holder against the 
sensitized paper. A small portable electric 
dryer is included with the equipment and 
completes the process. 

Duck Inventory With 
Hundreds Making 
Counts 

HE second annual inventory of migra¬ 
tory waterfowl spending the wunter in 
the United States, which was completed in 
January, was extraordinary in the complete 



Though human beings under such a variety 
of temperatures would be uncomfortable, 
the chicken, says Dr. Dukes, is quite com¬ 
fortable. 

The real object of the experiment is, 
however, to measure accurately the meta¬ 
bolic rate of the hen, or the amount of 
fuel burned by her body under different 
conditions of environmental temperature. 
The gases given off by the body are trapped 


ness of its organization. The inventory’, un¬ 
der the direction of the Bureau of Biological 
Survey, was made after long planning and ! 
with the largest number of qualified ob¬ 
servers ever assembled. The country-wide | 
census was completed in just two days. 

Eight regional directors of the Division 
of Game Management assigned estimators to 
survey definite areas by ground, water, or 
air. In addition to the regular field per- | 



AIR’S THE WAY 
TO GO TODAY 

Today it's thesmartthing to goby 
air. You save time. And in the lux¬ 
ury of your upholstered arm chair, 
you enjoy a sense of complete re¬ 
laxation. So that you reach your 
destination refreshed. 

On these modern planes you 
travel in such quiet and comfort 
that you are scarcely aware of 
the engineering achievements 
which make your trip possible. 

UNITED 
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MANUFACTURING 
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JUNGLES 


To The 

WILLARD 

in Washington 

Explorers have found their 
greatest thrill in the Wil¬ 
lard's luxury of accommodations, 
and excellent cuisine . . . Explore 
the Capital from this hotel center 
of convenience. 

Single Room* with B<th $4 up 
Double Room* with Bath $6 up 

WILLARD HOTEL 

"Residence of Presidents ” 
WASHINGTON, D. C. 

H. P. Somerville, Managing Director 


THE MECHANISTIC AUTONOMY 
OF NATURE 

with 1935 Supplement on 

The New Vortex Atom 

120 pages, 25 diagrams 

The ONLY thrmv that ani'rllio* KT1U I'TT’HK to 
protons, cloctnmi. und other mibatomic parttrlen. and 
we Know from the fmidameritaU of phjulrs that every 
oxcllUtlnu system mutt pot i cm ttrueture. mid 

ImlrtermlnUH are invited to ulfuck thh theory and 
break It down—If they can. 

Price, postpaid. 11 00. Money niunt nreompuny order. 

C. F. KRAFFT, 2310 Q 8t., N.W., Wa«hin|ton. D. C. 
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Cortina Academy, Dapt. 114 , 105 W. AOth it.. Haw York CKy 
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You Have a 
Right to Know^ 


The Hidden Truth 


What facts of life were concealed 
in the Middle Ages? W hat ancient 
truths were withheld by church 
and state for centuries? Why did 
tyrants fear these findings? 

Do you want to know the astounding 
truth* about these mysteries and learn 
how they can help you? 

This Soaltd ftook-PREI 

Send for the fascinating Sealed Book 
revealing what the Rosicrucians know. 

Addrtss Scribe H.D.O. 

ROSICRUCIANS 


San Josb (amoac) California 
[Not a Religious Organization] 
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sound of the Survey (United State* Game 
Management Agent**, District Agent*, Ref¬ 
uge Managers and Superintendents, Wild¬ 
life Technicians, and other*), observer* 
were augmented by stulr game wardens, 
personnel from the Forest Service, the Soil 
Conservation Service, the Bureau of Public 
Roads, state police officers, observers from 
certain slate colleges, and volunteer ob¬ 
servers from the regular list of the Survey, 
and from the membership of the National 
Association of Audubon Societies. 

Many observers operated by automobile. 
The “navy” of patrol boats of the Biological 
Survey was greatly enlarged by patrol craft 
of state game commissions, by boats of the 
Bureau of Navigation ami Steamboat In¬ 
spection, patrol vessels of the Coast Guard, 
and by many privately owned power boats. 

The Navy Department, the Coast Guard, 
and the Connecticut National Guard fur¬ 
nished land planes or seaplanes, and a few 
interested civilians contributed the use of 
aircraft, so that all coastal areas were sur¬ 
veyed from the air as well as from the land 
or water. The War Department furnished 
a blimp, the TC-13, stationed at Moffet 
Field, California. The blimp Enterprise sur¬ 
veyed the Potomac River from Washington, 
D. C., to Point Lookout. 

Frederick C. Lincoln, biologist of the 
Survey who directed the inventory, had 
eight field armies and a couple of navies 
thrown in for good measure. 

Regional Director W. M. Rush, at Port¬ 
land, Ore., reported 106 observers for his 
region, including men from his own office, 
the Forest Service, three State Game De¬ 
partments, a state college, and several vol¬ 
unteer operators, not to mention automo¬ 
biles, power boats, seaplanes, and the* 
TC-13. 

Re gional Director Bertrand E. Smith, at 
Pe)rtland, Maine, had about an equal num¬ 
ber of observers, with Coast Guard Patrol 
boats, cutters, and seuplanes from Cape 
May, New Jersey; Sulem, Massachusetts; 
from the Navy airports on Long Island, New 
York and Chatham, Massachusetts; and 
from the air service of the Connecticut Na 
tional Guard. 

These “sample” forces were equalled or 
beaten in numbers and variety of craft by a 
number of other districts. Two biologists of 
the Survey worked in the waterfowl area* 
of Mexico. When all reports have been 
analyzed, the Bureau hopes to have avail¬ 
able a reasonably accurate estimate of the 
continental supply of waterfowl, most of 
which will shortly be starting the long flight 
to their nesting grounds. 

Stretchable Lacquer 
Finish 

A “STRETCHABLE” lacquer finish, 
claimed to rival the flexibility and dis- 
tensibihty of rubber itself, is noted in 
The Rubber Age. Test", conducted on this 
new lacquer showed that when applied on 
a piece of live rubber, and both stretched 
to the limit, the finish remained intact.— 

A. E. B. 


Bad News for Unscien¬ 
tific “Collectors” 


B Y a resolution of the State Legislature 
of Nebraska, police powers over sites 
of archeological and paleontological interest 
have been conferred, says the magazine 


Nature, on the State Geological Survey, 
which will enable that service to control 
the future collection of antiquities and fossil 
hones, for which the state is widely known 
as a favorable locality. Although the efforts 
of the National Research Council have done 
much to make widely known among the 
people of the United States the desirability 
of preserving intact their monuments of 
antiquity, up to the present only a few of 
the state* have taken legislative action to 
protect them; and should the measures 
adopted in Nebraska prove effective, it is 
anticipated that other states will follow this 
example before long. 

As recent investigations have shown, 
Nebraska and the neighboring states of the 
southwest arc rich in relics of early man and 
of the extinct fauna with which, it would 
appear, early man was associated in this 
part of America; but this wealth of material 
has proved an irresistible attraction to the 
amateur collector and the curio hunter, with 
the result that much important scientific 
evidence has been lost or destroyed by the 
removal of specimens from their strati- 
graphical context without adequate record, 
or indeed, in many instances, with no record 
at all. 

Some indications of the extent of the loss 
that science has suffered in this way is 
afforded by the references to important 
archeological specimens in private hands 
scattered throughout the records made by 
Prof. E. B. Renaud’s archeological surveys 
of Colorado and adjacent territories. Jt has 
been specifically stated on behalf of the 
Geological Survey that there is no intention 
to restrict duly accredited scientific re¬ 
search. [Sec aKo page 177. AW. I 


Belgian National Park 
More Than Doubled 
in Size 

B ELGIUM’S great national park in the 
heart of Africa, where dwell gorilla* 
and many other strange und rare beasts and 
birds, has been more than doubled in size 
by recent governmental decree. Its total area 
now comprise* nearly 857,000 hectares, or 
almost 2,500,000 acres. 

The new extension includes Lake Edward 
and a number of smaller lakes, a large area 
in primitive equatorial forest, and Mount 
Uuwenzori, where perpetual snow lies on 
the equator .—Science Service. 


Devilfish, Barnacles, 
Seaweed Eaten by 
Indians 

P EOPLE will eat queer things, if they 
have to—or if they happen to like them. 
The diet of the Porno Indians of the Cali¬ 
fornia coast once included such marine 
delicacies as devilfish, barnacles,sea-urchins, 
sea-anemones, sea-cucumbers, and various 
kinds of seaweed, besides such more familiar 
items as lobsters, crabs, mussels, and 
abalone, according to Science Service. 

Altogether, 15 seashore animal species 
and three kinds of marine plants were 
eaten by these Indians, Omer C. Stewart of 
the University of California has learned. His 
investigations included questioning aged 
members of the tribe, and digging in the 
refuse mounds left by many generations of 
feasters. 
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CURRENT BULLETIN BRIEFS 

(Bulletins listed at being obtainsble through Scientific American can be supplied only by mail) 


Where to Buy, Rent, and Bohrow Silent 
AND SoUND-ON FlLM, 16 MM. FlLMS, 19 a 
100-page booklet that will be valuable to 
educational and other institutions where 
motion picture equipment ia available. 
Write jor Bulletin 436M tv Scientific Ameri- 
Kin , 24 West 40th Street , New York City .— 
3-cent stamp. 


Ti n Fai on Technology and Employ¬ 
ment is a notable attempt to prove that 
machinery is a creator of jobs rather than 
a destroyer of employment opportunities. 
Ten pages of sound reasoning. Write for 
Bulletin 436 L to Scientific American , 24 
West 40th Street, New York City.— 3-cent 
stamp. 


Evidences of recovery is a single sheet 
graph 16 x IS inches showing business 
activity, construction volume, and whole¬ 
sale prices of various commodities from 
January 1932 to December 1933, giving a 
comprehensive picture of the industrial 
situation in the United States. Write for 
Bulletin 436E to Scientific American, 24 
West 40th Street, New York City. 3-cent 
stamp. 


Lessons from Dust Explosions is an il¬ 
lustrated pamphlet of 78 pages, plus an 
appendix, which surveys the record of dust 
explosions during the past four years. It is 
of exceptional \alue to all those interested 
in plant design and management. Write for 
Bulletin 436F to Scientific American, 2i 
West 40th Street, New York City. — 3-cent 
stamp. 


\ Rubber Plantation in New Jersey is a 
nicely bound little booklet telling of the 
development of Thiokol, the first commer¬ 
cial synthetic robber produced in the United 
States. The book gives some of the chemical 
background of the development and tells 
specifically of the uses which it finds in 
industry. Write for Bulletin 436B to Scien¬ 
tific American, 24 West 40th Street, New 
York City. — 3-cent stamp. 


The Proper Use of Exposure Meters, by 
Joseph M. Bing, F. R. P. S., is a small, 
compact pamphlet of 12 pages which gives 
pertinent data on the subject. It includes a 
piactical list of speed values in the Scheiner 
'■'vale. Write for Bulletin 436A to Scientific 
American, 24 West 40th Street , New York 
kits .— 3-cent stamp. 


Program Sound System describes a newly 
developed public address system design¬ 
ed for use in schools, hospitals, hotels, de¬ 
partment stores, and so on, where it is 
desirable to keep a large organization in 
( instant touch with some one particular 
department or office. Write jor Bulletin 
13(>[) to Scientific American, 24 West 40th 
Street, New York City. — 3-cent stamp. 

1 Ri ephonf. Almanac for 1936 is an at¬ 
tractive little booklet, prepared In the 
V, vle of the old-fashioned but familiar al- 
niana< \ which is particularly concerned with 


the development and present status of tele¬ 
phone communication. Distributed upon the 
ret]nest of telephone subscribers through the 
local telephone companies of {he Bell Sys¬ 
tem. —- Gratis. 


The Modern Office Building is a brief 
pamphlet describing the windowless of¬ 
fice building—construction, air condition¬ 
ing. lighting, furnishings, and so on—of the 
organization which distributes it. Hershey 
( hocolate Corporation , Hershey, Pa. — Gra¬ 
tis. 


A Guide Book for Williamsburg, Virginia, 
is a well presented little booklet of 48 
pages, giving brief yet comprehensive de¬ 
scriptions of all of the points of interest 
in the historical town of Williamsburg. It 
ulso reviews the history of the community 
and presents a useful guide map. Colonial 
Williamsburg, Inc., Williamsburg, Virginia. 
— 23 cents. 


Microscope Equipment for the Amateur 
is an illustrated leaflet describing all 
tyiH's of microscopic equipment from the 
lowest price to the highest. Write for Bulle¬ 
tin 436C to Scientific American, 24 West 
40th Street, New York Cits. 3-cent stamp. 


Wink Making and Brandy Reams is a 
handbook of information relative to the 
present status of the wine industry and of 
fruit spirit distillation, designed for dis¬ 
tribution to field engineers in this particular 
industry. Write for Bulletin 436C to Scien¬ 
tific American, 24 West 40th Street, New 
York City.- 3-cent stamp. 


Control is a message to the transportation 
industry, concerned specifically with the 
brakes used on present-day automobiles. It 
surveys critically the service to which motor 
car brakes are subjected and points out 
solutions to some of the problems. Write for 
Bulletin 436K to Scientific American, 24 
Wcst 40th Street, New York City. — 3-cent 
stamp. 


National Parks of Canada, Annual Re¬ 
port of the Commissioner of Nation¬ 
al Parks, is a beautifully presented Imohlcl 
of 64 pages, illustrated with several photo¬ 
graphs, telling of the work accomplished 
by the Commission during the fiscal year 
ending March 1935. Department of Interior, 
Ottawa, Canada. — Gratis. 


Nutritional Charts is u 28-page booklet 
giving vitamin data and information on 
mineral nutriments, composition of common 
fruits, cereals, nuts, poultry and dairy prod¬ 
ucts, and miscellaneous foods. For medical, 
dental, dietetic, and food specialists only. 
H. /. Heinz Company , N. S ., Pittsburgh , Pa. 
— Gratis. 


Windstorms, THEra Causes and Effects, 
is a survey designed for use by special 
insurance agents as a desk-reference 
pamphlet, but will be of value to anyone 
who is interested in the destructive effects 


AMERICA S MOST 
POPULAR OUTBOARD 

1936 model an even greater 
value than before. The Sports¬ 
man attaches instantly to any 
boat; drives rowboats, canoes, 
skiffs, fishing boats up to 7 m.p.h. 
Runs 3 hours on gallon of 
fuel. So simple to operate that a 
child can easily start and run it. 
Note the handy light weight—only 
24 l /2 lbs. Extremely quiet — under¬ 
water silenced. Write today for new 
catalog describing Sportsman and 7 
other Eyinrudc models, 
ncluding the new 
Hooded Power Sport- 
win, only $77. 

Addresi Evinrude, 

4697 N. 27th Street 
Milwaukee, Wis. 
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Only $1.00 for « com¬ 
plete set of practical, 
widely used mathe¬ 
matical tables con¬ 
taining four and five 
place logarithms, 
squares, cubes, roots of numbers, differentials, 
integrals, algebraic and trigonometric formulae, 
trigonometric functions and their logarithms, 
interest tables, areas and circumferences of 
circles, and many others. Convenient pocket si*e, 
4 by 6 inches, 278 pages bound in flexible 
Fabrikoid. For students, teachers, engineers, 
draftsmen and others. Money-back guarantee. 

CHEMICAL RUBBER PUBLISHING CO. 
1934 W. 112th St., CUveland, Ohio 
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of windstorms. The Imoklet is illustrated 
with several striking photographs. Write for 
Bulletin 436H to Scientific American , 2i 
West 40th Street , New York City .— 3-cent 
st am p. 


Some Characteristic Firks in Fire Re¬ 
sistive Buildings is a selection of re- 
jtoris and illustrations from the “Quarterly” 
of the National Fire Protective Association. 


Write for Bulletin 4361 to Scientific Ameri¬ 
can i, 24 West 40th Street 1 New York City, 
3-cent stamp. 


Brewing Industry, Present Conditions 
and Prospects, is a compilation of ma¬ 
terial relative to brewing in the United 
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TRISECTING THE IMPOSSIBLE 

(Continued from page 191) 


equation are said to be rational if they can 
he expressed without the use of radical signs. 

Bv way of illustration, 3, —- - .\0l'=^d, 
c X a, 

and the root of ax -f- b = 0, are all rational; 

u 4 V h 

whereas \/2 y --T : - and the roots of 

\V 

x s — 3 .r 4~ 1=0 are all irrational. All the 
square roots which we have indicated so fur 
have been real square roots, the radical op¬ 
erating on a positive number. A number 
such us V - 3 is said to he an imaginary 
number, and 2 4 y/ - 5 is called a complex 

number. These latter are not included in the 
usual number system of real numbers. 

With this understanding of the meaning 
of terms, we assert without proof” the verv 
important theorem: 

Theorem: By ruler and compasses it is pos¬ 
sible to construct only those points whose 
coordinates are expressible in terms of (hr 
coordinates of the given points as functions 
involving a finite number of rational pro - 
< esses and extractions of real square roots , 
and all such points can be constructed. 

By this theorem we see that, if we have 
given us the points (3,0), and (tt, 0) we can 
construct (2 tt, 0 > and (27r4-3,0) hut we 
cannot construct the point (\A 3,0). 

The Trisection of An Arbitrary Angle: 
In the preceding theorem we have sum¬ 
marized what it is possible to do with ruler 
und compasses alone, the only tools allowed 



in Euclidean geometry. It remains for us 
to prove that there arc angles which cannot 
he tiisected, thereby proving that a con¬ 
struction to trisect an arbitrary angle is im¬ 
possible. 

In order to effect this proof, we shall have 
to express the trisection problem in terms 
of analytical geometry. Let us suppose, 
therefore, that angle AOB, see Figure 1, is 
the angle to be trisected. Let us choose ()A 

fl For t discussion of points constructible with 
a ruler alone, and with ruler and compasses 
only, see H. P. Hudson: “Ruler and Com- 
passes” (1916). 


to be the unit of length ulong the A-axis. 
Construct AC perpendicular to OB. By the 
definition of the cosine of an angle (see any 
book on trigonometry) we have at once 
cosine of angle AOB = OC /OA = ()(/, since 
OA = 1 

There is an important relation between 
the cosine of an angle and the cosine of one 
third the angle which will he found in an\ 
hook on trigonometry, namely, cos. a=lro,s 
(a/3) — 3(va. (a/3), in which a is an arbi¬ 
trary angle. If we multiply' both sides of this 
equation by 2, and set x -- 2 cos. (a 3 ), we 
obtain x' 3x — 2 cos. a — 0 by transfei 
ring all the terms to the same side of the 
equation. Provided we can solve this equation 
by ruler and compasses (that is, provided we 
can construct x = 2 cos. « 3), we run trisect 
angle a as follows; The construction, be 
what it may, will yield us the point (2 cos. 
a/ 3, 0)=/ >/ on the A-axis, from which we 
ran construct the point (cos. « 3, 0) by bi¬ 
secting OB'. Therefore, for the present we 
will assume that we have located a point B 
on the A-axis such that the distance OB , the 
distance from the origin to B, equals cos. 
a 3. Through B we draw a line parallel to 
OY , and with OA (= 1 ) as radius and O a^ 
center we describe an arc cutting the paral¬ 
lel through B at Q. By this construction we 
have OA — OQ — 1 and, therefore, from the 
definition of a cosine, we have constructed 
cos. BOQ = OBiOQ = OB == cos. (a/3). 
Therefore angle BOQ is one third of angle 
a, in this case angle AOB , which was an 
arbitrary angle, and so we can trisect an 
angle by using B, if we can locate it. 

We shall now show that it is impossible 
to trisect a 60° angle with ruler and com¬ 
passes alone. Every angle in an equilateral 
triangle is 60°, and a perpendicular from a 
vertex to the opposite side divides an equi¬ 
lateral triangle into two right triangles, from 
which it is easy to verify that the cosine of 
60° is 3 Aj. Substituting this value for cos. a in 
the equation in x previously obtained, we get 
(1) x s —3£—1 = 0, the critical equation 
of our study. Has this equation a rational 
root ‘l 

A real root of this equation muy be repre¬ 
sented as a point on the A r -axis and if it is 
to be rational it must be either an integer 
(whole number) or a fraction (whose nu¬ 
merator und denominator we can assume, 
without loss of generality, have no common 
factors). Let us take it to be x = a/b , where 
a and b are integers having no common fac¬ 
tor greater than unity. Substitution in (D 

X o 

yields---1 = 0. Multiplying through 

b* b 

with b 1 and transposing two terms, yields 

~=z3ab-\-b' and the right side of this 
b 
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equation is an integer, since a and b are both 
integers by assumption. This means that 
a 3 /b is an integer, which can occur (1) if 
a and b have a common factor, or (2) if 
b = ±: 1. Since the former is contrary to 
hypothesis, then for a rational root to exist 
we must have b equal to either -p 1 or — 1, 
which means that the rational root , if it 
exists at all, is an integer and not a frac¬ 
tion. 

Denoting the left side of equation (1) by 
fix), and substituting the values x equal to 

— 2, —1, 0, 1, and 2 respectively, we find 

/(—2) = — 3 
/(— 1 ) = 1 
/( 0 ) = -l 
/( 1 ) = —3 
/( 2 ) =1 

and, noting the changes in sign of fix), we 
see that the three roots of (1) lie between 

— 2 and — ], —1 and 0,1 and 2, respectively. 
Since a cubic can have only three roots we 
see that all three roots are real and must 
either be fractional or irrational. But we 
showed above that if (1) possesses a ration¬ 
al root it is an integer, and therefore the 
fractional possibility is eliminated and we 
can assert with certainty that all the roots 
are irrational. 

Has (1) a root expressible in terms of ra¬ 
tional numbers ami rcul square roots; that 
is, has it a constructible root? 

By utilizing various properties of radicals 
it can be shown* that if a cubic equation 
possesses a root e\ pressible in terms of ra¬ 
tional numbers and real square roots, then 
it also possesses a root expressible as a ra¬ 
tional number alone. From this we conclude 
that if a constiuctible root of (1) existed, 
then there would exist also a rational root. 
Since we found that no rational root existed, 
we conclude further that our equation has 
no root constructible by ruler and com¬ 
passes, and tee cannot trisect a 60° angle 
with these tools alone. 

This proves conclusively that it is impos¬ 
sible to trisect an arbitrary angle with ruler 
and com ] tosses on I v. 4 

S OME Other Impossible Constructions: In 
the foregoing we have demonstrated that 
it is impossible to trisect a 60° angle, which 
implies, of course, that we cannot construct 
a 20° angle with ruler and compasses alone. 
A little further thought will show that a 40° 
angle is also one of those which cannot be 
constructed, for if we could construct a 40° 
angle we could construct the 20° one by 
bisecting it. Therefore, it is clear that a 
regular polygon of nine sides cannot be con¬ 
structed by ruler and compasses, since the 
angle at the center subtended by a side is 
360°/9, or 40°. 

By utilizing certain trigonometric rela¬ 
tions it can be shown” that the construction 
of a regular polygon of seven sides depends 
on the equation x 3 -p x* — 2x —1=0. By 
following through the very same procedure 
as above, step by step, we find that this equa¬ 
tion has no rational root and, indeed, no 
nan expressible in terms of rational num- 


a See L. E. Dickson: “On the Triaection of An 
Angle/’ Amer. Math, Monthly, Vol. 21 (1914), 
ana a similar article by the same author in 
Mathematics Teacher, Volume 14 (1921). 

*We are able to trisect certain angles, tor ex¬ 
ample 180°. In these cases the equation which 
corresponds will be found to have a rational 
toot. For 180° wc have cos. 180— —l, giving 
the equation *•— 3x-f2=0, which has a root 

* i - 1 , 

n 8ee L. E. Dickson, “On thfr-Trisection of An 
Angle/’ referred to above. 


bera'and real square roots. Consequently, 
we cannot construct a regular polygon of 
seven sides with ruler and compasses alone. 

As a concluding demonstration we shall 
give a construction which trisects an arbi¬ 
trary angle, and is typical of many of those 
which afford “news” from time to time, in 
that it involves a simple step which is, how¬ 
ever, not in accord with the rules of the 
game. To begin, we assume that the problem 
has been solved, and tha| the line OT (Fig¬ 
ure 2) is such that angle TOB = half angle 



TOA. F'rom any point A on one arm of the 
angle we draw a parallel and a perpendicu¬ 
lar to the other arm. Describing a circle 
about A t with radius OA, we locate S on 
the trisecting line such that AS = OA. From 
the diagram we easily verify the following 
relations: angle ^05=angle /LSY)=angle 
SAT-\~ angle ST A and angle AOS= 2 angle 
TOB—2 angle ST A. Consequently angle 
.S TA —angle SAT, giving ST—SA. More¬ 
over. angle 5.4/f=angle SKA, complements 
of equal angles. Consequently SA—SR, so 
that TR=:20A. This gives us the construc¬ 
tion: Choose any point A, on either arm of 
the given angle, and draw a line parallel 
and a line perpendicular to the other arm. 
Now, with one end of the ruler at O, turn the 
edge until the intercept between the per¬ 
pendicular and the parallel equals 2 OA. 
This requires measuring (that is, either a 
scale or a sliding length equal to 2 OA on 
the ruler) and we are not permitted to mea¬ 
sure with a ruler in plane geometry . Our 
ruler is to be a straight-edge with which to 
construct straight lines—that is all. This 
construction is simple, interesting (and may 
he useful) but, like all the rest, it does not 
obey the rules of the problem. 

To attempt to discover such a solution is 
a waste of time and effort for, as we have 
shown , it is insoluble. 
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OUTPOSTS OF SCIENCE 
By Bernard JajJe 

P OPULAR books about science ap¬ 
pear with alarming frequency, but 
occasionally there comes one having out¬ 
standing merit and longer lasting value, 
“Outposts of Science” is, we think, such 
a work. It has been chosen as the Scien¬ 
tific Book of the Month. It could fairly 
be chosen the scientific book of the year. 
To it the author devoted four years, and 
the solid substance it contains—solid 
not in the sense of being difficult, but 
meaty rather than frothy—clearly re¬ 
flects the careful preparation it received. 
His method of presentation enhances the 
interest of his treatment. The accounts 
of each science are linked up closely 
with its outstanding living personalities. 
Thus we have the following personality- 
linked chapters: Genetics , Morgan; An¬ 
thropology , Hrdlicka; Physical Disease, 
Welch; Cancer , Slye; Glands , Abel; 
Mental Diseases , Meyer; Vitamins , 
McCollum; Insects, Howard; Matter , 
Millikan; Radiation , Compton; Astro¬ 
physics , Hale; Weather , Abbot and 
Douglass; Galaxies , Hubble and Huma- 
son. There are 516 pages of superlative 
reading—authentic, up-to-the-minute in¬ 
formation in each of the sciences named. 
In style this book is crisp, lucid, unaf¬ 
fected—never “dramatic” or sensational. 
In preparing it the author visited 50 of 
the most important research laboratories 
m the country.—$3.95 postpaid.-- -A.G.F 

HANDBOOK OF CHEMISTRY AND 
PHYSICS, 20th EDITION 

By Charles D. Hodgman 

A S usual, we can only say that for the 
subjects covered, this volume of 
1951 pages is the most complete that lias 
ever come to our attention. It is jammed 
with tables, data, physical constants, and 
all the jargon of physics and chemistry. 
To the research man specializing in 
cither of these subjects, this is an essen¬ 
tial volume.—$6.25 postpaid.— F. D. M. 

THE NEXT HUNDRED YEARS 

By C. C. Furnas , Associate Professor of 
Chemical Engineering , Yale University 

“nPHIS book,” according to the pub- 
A Ushers, “is a provocative survey of 
the fields of scientific endeavor, con¬ 
cerning itself not so much with what 
science has done, as with what it hopes 
to do.” Its subtitle is “The Unfinished 


Business of Science”; and it is sub¬ 
divided under “Biology” into eugenics, 
life, hormones, diseases, food, death; 
under “Chemistry” into synthetics and 
solvents; under “Physics” into different 
aspects of atomic physics; under “En¬ 
gineering” into power, transportation, 
communication, agriculture; under “So¬ 
cial Consequences” into various sub¬ 
entities in which, as elsewhere, the au¬ 
thor expresses “what I think” about 
many things. The style is sometimes 
good, sometimes merely awkward, but 
often barbarous. The omission of much 
punctuation, coupled with the author's 
garrulousness, leads to a feeling of 
breathless haste. The author is frequent¬ 
ly scornful and opinionated, often con¬ 
veying the none too subtle impression 
that his beliefs are the only ones worthy 
of note. Thus his book is doubly “pro¬ 
vocative.”—$3.15 postpaid.— A. G . /. 


PHYSICS FOR COLLEGE STUDENTS 

By A. A. Knowlton , Ph.D ., Prof. Physics , 
Reed College. 

IFFERENT institutions and indi¬ 
viduals have their pet physics text¬ 
books, and these naturally differ. This 
one has been our pet text and reference 
since it first appeared in 1928, because 
it has seemed to us the best adapted to 
use outside of the classroom. We have 
recommended it many times to inquirers 
for a good physics textlM>ok. A new and 
revised second edition of the same book 
has now been prepared and brought up 
to date. It is an elementary college text, 
presupposing only high school mathe¬ 
matics. It is solid and meaty, well writ¬ 
ten, is interesting, and fairly lengthy— 
611 pages, covering both the old physics 
and the new: relativity, atoms, and so 
on. A splendid book for serious home 
study or reference.—$3.95 postpaid.— 
A. G. 1. 


THE RESTLESS UNIVERSE 
By Max Born , Sc. D. 

P OPULAR atomic physics—so far as 
it is possible to popularize a subject 
which is not very easy—is the subject of 
this book, which deals with electrons and 
ions, waves and particles, and the elec¬ 
tronic structure of the atoms. The style is 
bright and chatty—friendly. The mo¬ 
tions of atoms and waves are illustrated 
by “moving pictures.” That is, progres¬ 


sive pictures (a-la Mickey Mouse) on 
the broad margins actually move when 
the pages are rapidly flicked over. - 
$2.65 postpaid.— A. G. 1. 

OUT OF THE NIGHT 

By //. /. Muller , Prof. Zoo., Univ. Tex. 

NOTED scientist—the one who dis¬ 
covered the speeding-up effect of 
X rays on evolution—presents his view 
of the future, the view of a biologist. 
Among other eyebrow raising ideas is 
this: Semen from outstanding men will 
be preserved and used 25 years after 
their death, to inseminate 50,000 women, 
if posterity considers that their worth 
measures up to the estimates of their 
contemporaries.—$1.65 postpaid. 

—A. G. /. 

CARPENTRY 
By Gilbert Townsend , .S. B. 

PRACTICAL treatise on simple 
building construction, including 
framing, roof construction, general car¬ 
pentry work, exterior and interior finish 
of buildings, building forms and work¬ 
ing drawings. It has 436 pages and 541 
illustrations.—$2.20 postpaid.— A. G. /. 

FLOWER GARDEN PRIMER 
By Julia U. Cummins 

PRACTICAL, informative garden 
book. Good chapters for beginners. 
Rock gardens, dry walls, iris, roses, 
peonies, lilies, and gladioli dealt with in 
separate chapters; also propagation, 
fertilizers, maintenance, pests, and prun¬ 
ing—all are well handled. A sound book 
—14 photographs, many line drawings, 
319 text pages, index.—$3.20 postpaid 
—Frances B. Ingalls. 

HITLER’S WINGS OF DEATH 
By Otto Lehmann-Russbueldt 

REVELATION of alleged secret war 
plans of Germany for attacking 
France and England by air, with espe¬ 
cial attention to bactericidal warfare. 
Gossipy.—$1.65 postpaid.— A. G , /. 

A NATURAL HISTORY OF THE 
SEAS 

By E. G. Boulenger 

R. BOULENGER’S new book deals 
progressively with the various 
groups of the animal kingdom, showing 
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how each has its representatives in all 
climates and depths, and is subjected to 
extraordinary variations in form and 
habit as a result. The romantic side of 
—even at first sight—the most insignifi¬ 
cant animals, and the part they have 
played in human welfare—or the reverse 
—is specially dwelt upon. There is also 
a chapter on sea-serpents, the Loch Ness 
monster, and so on. The whole is in 
popular language suited to the general 
reader.—$3.15 postpaid. 

PSYCHOLOGY FOR THE AVERAGE 
MAN 

By H. Clay Skinner , Phi T, Professor of 
Psychology , Pennsylvania College for 
Women 

N OT a text book of psychology but a 
119-page book about things psy¬ 
chological—especially charlatans and 
self-styled applied psychologists. Is 
based on the works of the most solid 
psychologists.—$1.40 postpaid.— A. G.J. 

FOR STUTTERERS 

By Smiley Blanton , M.D. and Margaret 
Gray Blanton 

T HIS is said to be the first hook to 
point the way to the recovery of nor¬ 
mal speech through the application of 
well-tried principles of medical psychol¬ 
ogy and psychoanalysis. The senior au¬ 
thor is a professor ut the Cornell Univer¬ 
sity Medical College. Instead of treuting 
stuttering as a disease in itself, the au¬ 
thors regard it as a symptom of some¬ 
thing deeper, and then go after that 
something. Typical chapter headings 
are: unxiety, emotional patterns, theo¬ 
ries about stuttering, cause and treat¬ 
ment, theories of treatment, what chance 
for recovery, what the parents and 
teacher can do. This is a popular book, 
yet full of pithy advice and counsel.— 
$2.15 postpaid.— A. G. /. 

20th CENTURY PSYCHIATRY 
By U m. A. W r hite , M. I). 

FAMOUS psychiatrist presentsthree 
lectures covering psychiatry as a 
medical specialty, the social significance 
of psychiatry and the general implica¬ 
tions of psychiatric thought. Readers 
who are already familiar with psycho¬ 
logical literature will find much to in¬ 
terest them in this book.—$2.15 post¬ 
paid.— A. G. I. 

MANUAL OF FOREIGN PATENTS 
By Belknap Severance 

T HIS book contains matter descrip¬ 
tive of the form in which Letters 
Patents are granted and of the official 
publications devoted to patents, and has 
also reference to the forms of classifica¬ 
tion in foreign countries. An introduction 
under the heading “Searching Foreign 
Patent*” describes the system of classify¬ 


ing inventions. The volume would be of 
assistance to librarians and to attorneys 
desiring information relative to foreign 
patents and the proper steps in the in¬ 
vestigation of records to locate patents 
in the various arts.—$1.15 postpaid. 


DISEASE AND DESTINY 
By Ralph //. Major , M. B. 

HIS is another of the series of popu¬ 
lar books which have appeared since 
it was discovered, a couple of years ago, 
that the public would read with keen 
avidity about the romantic side of medi¬ 
cine and disease—rats and lice and other 
horrible, and therefore fascinating, sub¬ 
jects. This one is about the black death, 
typhus, scrofula, smallpox, leprosy, 
syphilis, and other diseases which hold 
readers’ attentions because of their aw¬ 
fulness. It gives special attention to the 
various celebrities who have died of 
each disease, and is most readable.— 
$3.70 postpaid.— A. G. 1. 

AUDELS ELECTRIC DICTIONARY 

By Frank D. Graham , B.S., M.S. , M.E. , 
E.E. 

DICTIONARY may be either a 
good one or a had one—there can 
he no in-between. For those in the field 
of electricity who wish to have a ready 
reference from which to trace the exact 
meaning of any terms used in any part 
of their field, Audels is a good diction¬ 
ary. This is a handy pocket manual of 
525 pages, well hound in limp leather¬ 
ette covers.—$2.00 postpaid.— F. D . M. 

TOMORROW’S CHILDREN 
By Ellsworth Huntington 

I N simple hut accurate language this 
book states the main principles of 
eugenics and their application to social 
problems. It is a compart handbook 
covering the whole sweep of elementary 
eugenics. The text consists of questions 
and answers, each of which have been 
given much careful thought. Probably 
this 131-page book will come closer 
to answering the average layman’s ques¬ 
tions about eugenics than any other that 
has been published.—$1.40 postpaid.— 
A, G. /. 

ENCYCLOPAEDIA SEXUALIS 

Edited by Victor Robinson , M. D. y Prof. 
Temple Univ., School of Medicine 

A N 814-page, organized, comprehen¬ 
sive encyclopedia and dictionary of 
the sexual sciences, made up of numer¬ 
ous articles on various subjects such as 
birth control, Catholic Church and sex 
problems, sex hormones, marriage, pros¬ 
titution, rejuvenation, inbreeding, homo¬ 
sexuality, girdle of chastity, condom—to 
name a few chosen from it at random. 
This is a thoroughly scientific book, not 





a “dirt” book masquerading as a work 
of science, but it does not call a spade 
an excavating apparatus for all that. 
Noted scientists—dozens of them—-are 
the authors. For example: Prof. Brill of 
Columbia University, Prof. Jastrow the 
psychologist, Prof. Lillie the biologist, 
Prof. Morgan the geneticist. Prof. New¬ 
man the zoologist, Prof. Westermarck 
the sociologist—in all, 117 contributors 
of high rank.—$7.75 postpaid.—/!. G. I. 

ASTRONOMY 

By Arthur M. Harding , Ph. D. 

T HIS is u very elementary—almost 
juvenile—story of the sun, moon and 
stars, “written so that everyone can un¬ 
derstand it.” It is a rather large book, 
IV 2 by 7 by 10 inches, and is very well 
produced—large type, well leaded; 
thick, filled paper. The author is pro¬ 
fessor of mathematics and astronomy at 
the University of Arkansas. He devotes 
one section to science and religion, and 
states that Genesis gives a true account 
of creation.—$3.75 postpaid.— A. G. /. 

AUTOMOBILES FROM START TO 
FINISH 

By Franklin M. Reck 

T HE author of this 96-page book has 
done an excellent job of collating 
a series of oustanding photographic il¬ 
lustrations pertaining to both the his¬ 
tory and the present development of 
automobiles, and of combining these 
illustrations with compact, pithy text. 
Some of the illustrations of the automo¬ 
biles of a generation ago are especially 
intriguing and are reproduced by a 
process which brings out their pictorial 
beauty to an excellent degree. You will 
know more about your automobile and 
have a greater respect for it after you 
have read this book.—$2.15 postpaid. 
—A. P. P. 

INSECT ENEMIES OF SHADE 
TREES 

By Glenn If'. Herrick , Prof. Entom ., 
Cornell Univ. 

T HOROUGHLY practical and to the 
point is this compact, informative 
book of 400 text pages, with 321 illus¬ 
trations of insects and parts of trees. 
There is no padding. For each of our 
American trees, there is a description 
of the insect enemy and its life history, 
its injuries, and the method of control. 
This book gets down to brass tacks. 
$5.20 postpaid.— A. G. /. 
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50 Years Ago in ... 





JB %2 


(Condensed From Issues of May 9 1886) 


PANAMA CANAL -“Whrn M. I)e Lesseps ami his party inspected 
the Panama Canal, in February, they were accompanied by Mr. 
John Bigelow, as the representative of the New York Chamber of 
Commerce. Mr. Bigelow r states that it is impossible to say what the 
final cost of the work will be, or when it can be completed. Mr. 
Bigelow regards the canal as an undoubted possibility if sufficient 
funds be provided, but he ventures no opinion as to whether they 
will be, or wdiat sum or w'hat amount of time would be necessary 
to complete the work.** 

DEEP FOUNDATION—“Tin* location of the Hawkeslmry River 
railroad bridge near Sidney, Australia is one that demanded ex¬ 
traordinary work, not in regard to the superstructure, but in rela¬ 
tion to the foundations for the 
piers. The total height from the ‘ ,, J ' 

bottom of the piers to the rails 
will be 227 feet. Sinking piers to 
such a great depth has never been 
attempted, even in this age of 
wonderful engineering. Like most i 
of the methods of American en- ( 
gineers, the chief characteristic of 
these plans, as now contemplated, 
is simplicity. The outer tube of the 
caisson is oblong in plan, being 
20 feet wide by 48 feet long. 

Within the outer tube are placed, at equal distances apart, three 
cylinders or dredging tubes, 8 feet in diameter. The lower part of 
these tubes is extended to meet the cutting edge. The space be¬ 
tween these tubes will be filled with concrete as the cylinder sinks. 
After the cylinder has reached a solid resting place, the three inner 
dredging tubes will also be filled with cement, thus making a pier 
of solid cement from the bottom to the water level.” 

GAS TANKS—“The famous South Metropolitan Station gas holder, 
of London, 214 feet in diameter, over 150 feet high, and 5,500,000 
cubic feet capacity, long held its position as the largest in the 
world. It has now been eclipsed by a pair of holders erected re¬ 
cently at the Birmingham (Eng.) Corporation Gas Works. Each of 
these is contained in a tank 240 feet in diameter, is said to be 
150 feet high, and to hold 6,400,000 cubic feet.” 


SAW—“A saw without teeth, that wi 
minutes, is in operation at the 

Central Hudson shops, in Green- _ 

bush, N. Y. The disk is made 
of Bessemer steel, and runs at a 
very high rate of speed. While 
in operation a band of fire en¬ 
circles the saw, and the many 
sparks Hying from the revolving 
disk resemble a display of pyro¬ 
technics. A small stream of wa¬ 
ter cools the saw while in mo¬ 
tion. By this plan one saw will 
cut nearly 5000 rails before it 
is worn out.” 

STAMPS—“Mr. Patrick Chal¬ 
mers, of Wimbledon, has issued 
a pamphlet claiming that his 
father, James Chalmers, book¬ 
seller, Dundee, was the inventor, 
in the month of August, 1854, of 
the adhesive postage stamp.” 


cut a steel rail in 


AND NOW FOR THE FUTURE 

((The Truth About Smoking: A Critical Summary of 
Scientific Findings. 

((Calling on the Black Widow Spider: Intimate Ob¬ 
servations of Her Home Life. 

((Strange and Interesting Facts Regarding the Human 
Brain and Its Versatility, by Prof. G. H. Estabrooks. 

(("The Road to Empire”, by Jotham Johnson: The 
Results of Archeological Excavations in Modern Italy. 

((Accomplishments of Amateur Telescope Makers: 
Some of the Excellent 12-Inch Instruments Produced. 

((Engineering Activities at the Site of the Fort Peck 
Dam Now Building. 


SPANISH WARSHIPS—“The Spanish Government have contract¬ 
ed with Messrs. Yarrow & Co., of Poplar, for the construction of 
two first-class torpedo boats of the Falke type. The speed in fighting 
trim, carrying 17 tons on board, is guaranteed to he 23 knots, and 
when running light 25 knots, or about 26(4 und 28Mj miles per hour.” 

HEALTH—“The great question of the day is not this operation or 
that, not ovariotomy or lithotomy, or a hip joint amputation, w'hich 
have reflected so much glory upon American medicine, but preven¬ 
tive medicine, the hygiene of our persons, our dwellings, our streets, 
in a word, our surroundings, whatever or wherever they may be, 
whether in cit\, town, hamlet, or country, and the establishment 
of efficient town and state boards of health.” 

“AMERICA'S” Cl P—“The yacht Atlantic was successfully launch¬ 
ed on May L The new clipper has been built ufter the designs of 
Captain Philip Ellsworth by a syndicate of yachtsmen composed of 
prominent members of the Atlantic Yacht Chib. The purpose of 
h^r existence is the defense of the America's cup, for which the 
British cutter Galatea is now the avowed competitor.” 

GLN MOUNTS- “Captain W. H. Bixby, Corps of Engineers, U. S. 
Army, proposes to teplacc the present slowly built, difficultly 
moved, difficultly rcleveled masonry foundations for heavy guns 
behind earthen parapets by rapidly constructed, easily moved, easily 
releveled wrought iron foundations, to rest on cross girders or 
sleepers embedded in the earth of the terre-plein , and provided with 
a front parapet anchorage sufficient to resist all direct recoil.” 

ELECTRIC WORKS—“The remarkable inventions of Mr. Charles 
F. Brush have been made available and remunerative by the Brush 
Electric Company, who are the sole owners of all his patents. This 

combination of inventive genius 
and business sagacity has, within 
the lust decade, done much to 
revolutionize the artificial illumi¬ 
nation of the world, and built up 
a business in whose various 
branches more than $25,000,000 
are now invested. The entire area 
occupied by the buildings is about seven acres. In the main shop 
are manufactured the dynamos, arc lamps, and indeed all other 
apparatus requiring the use of machinery. The heavier machines, 

such as the planers, drill presses, 

H lathes, some of them being very 
ponderous, are all placed on 
solid stone foundations. 


TELESCOPES—“A long article 
is contributed to Ciel et Terre , 
in which the writer maintains 
that the real inventor of the 
telescope was John Lipperahey, 
a spectacle maker at Middle- 
burg (Netherlands), who was 
horn in Wesel, Germany. James 
Metius, who, according to Des¬ 
cartes, has been regarded as the 
inventor, wrote on the 17th of 
October, 1608, to the Provinces 
of Holland, stating that he, as 
well as the spectacle maker of 
Middleburg, was manufacturing 
the instrument that brings ob¬ 
jects near 
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Personalities 

in 

Science 



DR. ALEXIS CARREL 


TRETCHED along several blocks of 
Manhattan's eastern waterfront is a 
semi-isolated string of low buildings 
whose corridors smell of antiseptics. 
Here, near the heart of a great com¬ 
munity, yet strangely detached from its 
noise and too vibrant atmosphere, a 
corps of white-coated biologists of plain 
appearance and simple manner works 
day by day on some of the more funda¬ 
mental problems of biology and medi¬ 
cine—problems often of the kind which 
cause unintelligent men and women to 
throw down their newspapers in disgust 
and ask what earthly good could come 
of such absurd experiments. 

But the Rockefeller Institute for Medi¬ 
cal Research does not explain. It does 
not need publicity, and is beholden only 
to the fact that it knows what it is do¬ 
ing. All its energies are turned, instead, 
to the prosecution of its work. Later on, 
ihe outcome of the “absurd” experi¬ 
ments, trickling down through to physi¬ 
cians, will doubtless touch that same 
man and woman’s lives in some vital, 
practical way, and if that happens, per¬ 
haps it is enough. In science, one ad¬ 
vance cannot be pursued with much 
hope of success until previous “log 
jams” are unsnarled. The Rockefeller 
Institute’s business is to unsnarl log 
jams. 

Among the scientists at “The Insti¬ 
tute,” none is so very widely known, so 
frequently discussed, none has become 
such a tradition in the outside world, 
as a stocky, brachycephalic Frenchman, 
Dr. Alexis Carrel, whose age will short¬ 
ly be 63. Yet seldom is Dr. Carrel seen 
in public life. His work is done in quiet 
and modest simplicity. In “American 
Men of Science,” the special who’s who 
of the scientific world, Dr. Carrel’s life 
work is summarized in a mere l x /l mod¬ 
est lines—less than many a lesser man 

for he wrote the summary himself. He 
states his special interests in science 
simply as “experimental surgery; bi¬ 
ology.” Each of these covers a vast ter¬ 
ritory. • 

“Chicken hearts—isn’t he the scientist 

■tSMBBssssssas^ssaafissMi 


who has kept a chicken's heart alive for 
ten years?” This is what the average 
man most quickly links with Dr. Carrel. 
But the truth is that Dr. Carrel lias kept 
a chicken heart not only alive but beat¬ 
ing in a glass tube of nutrient solution, 
and constantly growing, for 21 years, 3 
months. That small, famous portion of 
chicken giblets seems to be well on its 
way to immortality, both in a literary 
and literal sense. 

But such experiments are more--far 
more—than an interesting stunt; they 
throw significant light on two big prob¬ 
lems, one purely scientific, the other 
purely practical. The biggest, likewise 
the most fascinating, problem of bio¬ 
logical science is to answer that baffling 
question, “What is life?,” also its corol¬ 
lary, “Is life a purely physical and chem¬ 
ical phenomenon or is it something more 
(vitalism)?” Secondly, the practical, 
immediate problem of human beings 
growing old. Just what is growing old, 
anyway? More facts must be learned 


before we can fully answer this question, 
but Dr. Carrel lias done this much: by 
introducing different chemicals into 
those bits of tissue of which he has 
several which are junior to the one aged 
24 years, he found not only how tissues 
grow r old, but evidence that indicates 
that if tissues were kept cleansed of 
waste, they would never grow old. 

In 1912 Dr. Carrel received the Nobel 
Prize for Medicine in recognition of his 
technique for growing tissues outside of 
the body. His researches point to the 
future possibility of transplanting live 
ofgans from one organism to another. 
As we do not die all over at the same 
instant, some organs outliving others by 
minutes or hours, and the skin some¬ 
times by still longer, organs may some 
day he transplanted from persons who 
have died in part to living persons who 
require new ones. 

Researches like these dig deep into the 
very foundations of things. They are ba¬ 
sic. And they sometimes change history. 
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TENTATIVE SKETC H OF THE HPHE above sketch, made by R. W. Porter after 

A the latest engineering designs under considera- 
2 00-INCH I ELESCOPE tion, gives the best idea now available of the probable 

appearance of the 200*inclh telescope. A one tenth 
scale steel model of this type, built in the Instrument 
Shop of the California Institute, is nearly ready for 
rigorous tests for flexure, torsion, and so on. Bearing 
tests are already under way. The telescope tube will 
be more than 20 feet in diameter and 60 feet long, 
stiff enough to carry an observer at the upper end 
without flexure. As the total weight of the moving 
parts will be about 425 tons, the perfection demanded 
of the bearings, driving mechanism and all controls 
and auxiliary apparatus is obvious. The telescope 
will be suitable for many classes of work. Probably 
its chief use will be for the study of the faint extra- 
galactic nebulae and the spectroscopic investigation, 
with the highest dispersion, of the brighter stars of 
our own galaxy.— George E. Hale. 
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The 200-1 nch Telescope 


I T was an oppressive August evening 
at Rochester in 1892, and a group of 
us had flocked out on the sidewalk, to 
escape the hot rooms of the hotel. A 
prominent figure in the company was 
Alvin G. Clark, who still carried on his 
father's well-known optical shop at 
Cambridgeport. He was telling of a re¬ 
cent experience, to which 1 listened in¬ 
tently, A plan for a large refracting 
telescope in Southern California had 
failed for lack of funds. However, the 
excellent 40-inch disks of optical glass, 
ordered for this purpose from Mantois 
some years before, had been completed 
and were then in Clark's shop. Did any¬ 
one know of a purchaser? 

I had come down to the American 
Association meeting from the Adiron- 
dacks, where my wife and I were spend¬ 
ing a short vacation. Fly-fishing for 
trout, though a favorite sport, had not 
been entirely free from dreams of a 
large telescope, which I needed to pur¬ 
sue my plans for solar research. We 
had visited the Lick Observatory two 
years before, and I was still under the 
spell of the great 36-inch refractor, first 
dimly seen reaching toward the heavens 
in a huge dome lit only by the compari¬ 
son spark of Keeler’s spectroscope, with 
which he was engaged in his classical 
researches on the radial motions of the 
planetary nebulae. 

I had been offered the use of the Lick 
telescope at that time for the develop¬ 
ment of the spectroheliograph, which I 
had begun at my small spectroscopic 


Observatory Design ... A New Antrophysical Ob¬ 
servatory . . . The Great Reflector . . . Auxiliary 
Devieois . . . Purpose of the New Observatory 

By GEORGE E. HALE 

Honorary Director, the Mount Wilson Observatory of the 
Carnegie Institution of Washington. Chairman of the Ob¬ 
servatory Council of the California Institute of Technology 

laboratory and observatory at Kenwood task of raising the funds for site, equip- 
(Chicago) in the previous year. But the ment, and maintenance, 
installation of a 12-inch refractor at This task was essentially completed 
Kenwood seemed the wiser plan, and in 1902, when a new possibility pre- 

with this the spectroheliograph was sented itself. The Carnegie Institution 

completed and brought into daily use of Washington, established in that year, 

for the photography of tin* solar prom- considered several projects in as- 

inences and the calcium floceuli early in tronomy. One of these was an astro- 

1892. physical observatory, for which a com¬ 

mittee of three (Lewis Boss, Campbell, 
AETLR hearing Clark’s story I lost and the writer), selected a provisional 

-TjL little time in returning to Chicago, site on Mount Wilson, near Pasadena, 

where I combed the financial district As a special gift, expected by the trus- 

in vain. However, a suggestion by Mr. tees for this purpose, did not then ma- 

Charles Hutchinson, a trustee of the terialize, 1 began some inexpensive ex- 

nascent University of Chicago, led to a periments on the mountain in the win- 

visit by President Harper and myself to ter of 1903-04, with instruments bor- 

Mr. Charles T. Yerkes, who promised rowed from the Yerkes Observatory, 

to give the 40-inch objective, subse- The results led the trustees to appro- 

quently a Warner & Swasey mounting, priate 10,000 dollars for a continuation 

and finally a building at Lake Geneva of the work. A few months later further 

for the Yerkes Observatory. As one of funds became available and the original 

the comparatively few surviving mem- project was provided for. 

bers of the first faculty of the University, How to design an observatory, wheth- 
I look back upon this experience with er large or small, is a many-sided prob- 

pleasure, in spite of the troublesome lera, I had encountered it in elementary 
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form as a hoy, when I began my first 
amateur work in chemistry, physics, 
microscopy, photography, spectroscopy, 
and astronomy. Each of these subjects 
delighted me, and I have found all of 
them of use in later life. Concentrating 
my attention when about 15 on spec¬ 
troscopes and telescopes, I used my 
other tools and instruments, many of 
them home-made, as auxiliaries. The 
value of bringing fixed and sharply de¬ 
fined celestial images into the labora¬ 
tory, for study with the most powerful 
spectroscopes I could obtain, was ole 
vious, though this method had been 
little used. For certain kinds of work, 
however, a moving equatorial telescope, 
with photographic or spectroscopic ap¬ 
paratus attached, was more desirable. 
Both schemes were tested at Kenwood, 
and from this experience the Yerkes 
Observatory was designed. 

T HE conditions at Lake Geneva and 
Mount Wilson were nevertheless 
very unlike. The Yerkes Observatory 
sprang from a lucky chance, which in 
considerable degree determined its 
character. Its chief instrument must he 
the 40-inch refractor, admirably adapted 
for some types of solar and stellar re¬ 
search, but nut suitable for others. It 
could not he too far from the University 
of Chicago, though many other possible 
sites within the same radius were 
studied before Lake Geneva, Wisconsin, 
was selected. Its building must he a 
single one, of rather ornate construc¬ 
tion, to meet the wishes of the donor. As 
for its miscellaneous instrumental equip¬ 
ment, nearly all had to be built in our 
own shops, except the useful nucleus 
supplied from the Kenwood Observa¬ 
tory. The reader might he amused if 1 
were to recount the many expedients 
by which small gifts were obtained. A 
typical instance of necessary economy 
was the purchase of the large portrait 
lenses (old Voightliinder type), em¬ 
bodied in the Rumford spectrohelio- 
graph, from a pawnshop in St. Louis! 
The staff was necessarily organized 


slowly, as small gifts were secured here 
and there for salaries. Its character was 
defined by the possibilities of our in¬ 
struments and resources, rather than by 
the needs of a homogeneous and well- 
ordered plan of research. But we never 
failed to get the best men obtainable, as 




The base or turn-table on which the 
disk will be ground, polished, figur¬ 
ed and tested, ready to be lifted to 
the spindle of machine shown below 


those who recall its composition will 
agree. 

Mount Wilson offered a very different 
condition of affairs. The site was se¬ 
lected after an extensive survey in 
California, Arizona, and Australia, 
made by one of the most experienced 
double-star observers at the Lick Ob¬ 
servatory. The late Professor Hussey, 
whose admirable report on this survey 
may be found in an early publication of 
the Carnegie Institution of Washington, 
knew good seeing when he found it. The 
initial scheme of research, worked out 
in a homogeneous way after 15 years of 
planning and investigation at the Ken¬ 
wood and Yerkes Observatories, in¬ 
volved a physical and astronomical study 
of stellar evolution, giving special at¬ 
tention to the sun as the only star near 


enough to be analyzed in detail. Instead 
of doing what we might with a single 
large refractor, the various telescopes 
were designed to meet the observational 
needs in view. Novel difficulties of many 
kinds must be overcome, partly because 
of the choice of a rugged mountain, ac¬ 
cessible only by narrow trails, and part¬ 
ly because of the uncertainties involved 
in the use of new types of instruments, 
such as large coelostat telescopes suit¬ 
able for long exposures on the sun. Va¬ 
rious papers in the Astrophysical Jour¬ 
nal tell how these problems were solved. 

Of course, as is almost invariably the 
case, the financial problem was the most 
serious, at least for nearly a year. Af¬ 
terwards it disappeared for some time, 
until it was revived in a still more seri¬ 
ous sense when it became necessary to 
find jnore than half a million dollars to 
mount and house the 100-inch mirror 
provided for by Mr. Hooker of Los 
Angeles. Later the generosity of Mr. 
Carnegie came to the rescue, and this 
telescope has pioved to be the most 
powerful instrument of its kind. 

A FTER I had felt forced by repeated 
. illness to resign the directorship at 
Mount Wilson, some isolated place for 
continued research became necessary as 
my health gradually improved. 1 began 
work in a crude wooden hut on the 
grounds near my house, and succeeded 
in developing the first promising spee- 
tiohelioscope. As soon as I was able to 
perfect this instrument under the bet¬ 
ter conditions afforded by my solar 
laboratory (about the size of the old 
Kenwood Observatory), erected for me 
on the edge of the Huntington estate, I 
realized its new possibilities. Hence the 
designs of spectrohelioscopes pub¬ 
lished in Scientific American and the 
improved standard form described in 
the Astrophysical Journal. This com¬ 
prises a complete small solar observa¬ 
tory, and is in daily use by amateurs 
and professionals in many parts of the 
world. It is mentioned here because it 
illustrates some of the possibilities of 
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small special instruments for produc¬ 
tive research. 

In 1927 I was asked by the editor of 
Harper's Magazine to contribute an 
astronomical article. “The Possibilities 
of Large Telescopes” seemed an attrac¬ 
tive subject, so I described some possi¬ 
bilities suggested by the Mount Wilson 
experience. A proof of this paper, sent to 
Dr. Wickliffe Rose, then President of 
the General Education Board, led with¬ 
in a few weeks to a gift to the Cali¬ 
fornia Institute of Technology for u 
200-inch telescope and a complete astro- 
physical observatory, with laboratories, 
shops, and auxiliary equipment. 

Although I had been a trustee of the 
California Institute for many years, I 
was still a member of the Mount Wilson 
staff, and had not the faintest idea of 
establishing a new observatory for the 
Institute when I wrote to l)r. Rose. I 
had hoped that the 200-inch, 
if it could be obtained, would 
be given to tin* Carnegie Insti¬ 
tution for the use of the Mount 
Wilson Observatory, but Dr. 

Rose thought otherwise. Tin* 

Carnegie Institution and tin* 
California Institute had worked 
in co-operation for years, but 
it could not be denied that the 
needs of the graduate school of 
the Institute, combined with 
the facilities offered by its ven 
able staff and its physical and 
chemical laboratories, offered 
new and promising possibili¬ 
ties. However, if another ob¬ 
servatory was to be provided, 
a special problem of organiza¬ 
tion and design was evidently 
called for. 

The Mount Wilson Observa¬ 
tory, with its three solar telescopes, its 
60-inch reflector, its 100-inch reflector, 
and several other major instruments on 
Mount Wilson, aided by its laboratories, 
computing division, and shops in Pasa¬ 
dena, was at the height of its efficiency, 
and any solution adopted evidently 
should not interfere with its future re¬ 
searches. The equipment of the new ob¬ 
servatory must therefore be designed so 
as to supplement, rather than to dupli¬ 
cate, the astronomical and physical in¬ 
struments and other facilities already 
available, and a closely co-operative 
scheme of research must be devised. 

The solution was simple, and I pre¬ 
pared a general outline in New York as 
soon as I found that the desired co¬ 
operation between the two institutions 
could be arranged. Dr. Adams, my suc¬ 
cessor as director at Mount Wilson, felt 
that a better site could be found under 
present conditions for the 200-inch tele¬ 
scope, and a search lasting several years 
has recently resulted in the selection of 
Palomar Mountain, in San Diego Coun¬ 
ty. The headquarters of the staff will be 
in Pasadena, in touch with the California 


Institute and the Mount Wilson offices 
and laboratories. An astrophysical 
laboratory on the grounds of the Insti¬ 
tute will provide space for this staff, with 
such laboratories as will adequately sup¬ 
plement those already available. Near 
at hand, also on the Institute campus, 
are the necessary instrument and op¬ 
tical shops. These are #)so equipped so 
as to supplement the rorresponding 
shops of the Mount Wilson Observatory, 
which are still as busy as when they 
were erected in 1904. 

The 200-inch telescope is being de¬ 
signed so as to reach all parts of the 
heavens seen from our latitude, and will 
be provided with a variety of auxiliary 
apparatus. Several types of mounting 
have been studied, and investigations are 
still in progress on the final model. A 
satisfactory type of tube has been de¬ 
signed and rigorously tested in the form 


of a one tenth scale model, and atten¬ 
tion is now centered on the kind of bear¬ 
ings best adapted to support the north 
end of the (yoke) polar axis. The ratio 
of focal length to aperture derided 
upon is /, 3.3, to permit the faintest and 
most remote extra-galactic nebulae to 
be photographed. Thus the principal 
focal length will be about 55 feet. The 
great size and stiffness of the tube will 
permit an observer to be carried in a 
cartridge-shaped chamber, mounted at 
the center of the tube at the principal 
focus. Such a house, affording ample 
space for the observer, will obstruct only 
a very small fraction of the total light 
falling on the 200-inch mirror--no more 
than a Newtonian mirror would do. 
Electrical controls within easy reach 
will permit the observer to move the 
telescope at will and to observe celestial 
objects visually or photographically, 
with spectrographs, or with such in¬ 
struments as photo-electric cells. The 
small field of good definition given by 
an //3.3 mirror will be adequately in¬ 
creased by a correcting lens designed 
by Dr. Frank E. Ross. 



Close-up detail of the high-speed 
spindle and 48-inch grinding tool 


Convex mirrors, to trans¬ 
form the telescope instantly 
into the Cassegrain or coude 
form, will be mounted below 
the principal focus. One of 
these, when turned into posi¬ 
tion by an electric motor, will 
give a large and well-defined 
star field below the perforated 
200-inch mirror, where direct 
photographs or spectrograms 
can be taken. 

A special attachment, to be 
used for the first time with the 
200-inch telescope, will he a 
pair of cradles parallel to the 
polar axis, hung on opposite 
sides of the (hollow) declina¬ 
tion axis, and so geared that 
they will hold any instrument 
in a vertical plane as the polar 
axis revolves when following a star. Thus 
a long and powerful spectrograph, or 
such a delicate device as the most sensi¬ 
tive radiometer, can be employed to ex¬ 
cellent advantage on any part of the sky. 
'Hie converging beam will be sent to the 
slit or radiometer vane after reflection 
from a 45 degree plane mirror at the 
center of the tube and a totally reflect¬ 
ing prism mounted before the slit or 
vane. 

A NOTHER Cassegrain mirror, in con- 
. junction with a plane mirror, will 
form a star image in a fixed position 
south of the hollow polar axis. Here it 
can be analyzed by several powerful 
spectrographs, mounted on a massive 
pier in a constant temperature chamber. 

An agreement has just been made 
with the Westinghouse Electric and 
Manufacturing Company to build the 
200-inch telescope mounting at their 
Philadelphia plant, after its design has 
been completed at the California Insti¬ 
tute. 

Because of the low coefficient of ex¬ 
pansion of fused silica, at long and seri- 



The high-speed spindle attachment and 48-inch grind¬ 
ing tool attached to the 200-inch grinding machine 
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ous effort was made by the General 
Electric Company to manufacture large 
mirror disks of this substance. Dr. Elihu 
Thomson and his associate, Mr. Ellis, 
undertook many ingenious experiments, 
which I have briefly outlined in the 
Astrophysical Journal, In spite of the 
extreme difficulties encountered, they 
were successful up to a certain point, 
but a 200-inch disk proved to be unat¬ 
tainable. 

Fortunately we could turn to the 
unique resources of the Corning Glass 
Works, where a new form of Pyrex, 
especially adapted for our nee*ds, was 
developed by the research staff under 
the general supervision of Dr. Arthur L. 
Day. An excellent 120-inch disk, which 
has been partially ground in our optical 
shop, was soon produced, and a 200-inch 
disk is now practically ready for ship¬ 
ment to Pasadena. We are greatly in 
debted to Dr. Day and the Corning Glass 
Works and especially to Dr. Hostetter 
and Dr. McCauley for their skilful work. 

A 120-inch grinding machine, and a 
large one for the 200-inch disk, 
have been designed and built in our 
shops. The base of the tube for the 
200-inch telescope, built after our de¬ 
signs by the Baldwin Works in Philadel¬ 
phia and the Babcock and Wilcox plant 
in Barberton, Ohio, has recently arrived 
at our optical shop. Approximately 20 
feet in diameter and four feet deep, and 
weighing about 19 tons, it will serve as 
the turn-table of the 200-inch grinding 
machine. Within it the 200-inch Pyrex 
disk will lie on its special support sys¬ 
tem during the long process of grinding, 
polishing, figuring, and testing. 


In addition to a series of spectro¬ 
graphs, from those giving the very low 
dispersion serving for radial velocity 
measures of the extra-galactic nebulae 
to the large and powerful instruments 
required for the adequate analysis of 
the bright stars of our own galaxy, much 
other auxiliary apparatus is needed. 
But before speaking of some of this ap¬ 
paratus, two other methods of increas¬ 
ing the efficiency of the 200-inch re¬ 
flector should be mentioned. 

The first of these is the process of 
aluminizing telescope mirrors, first de¬ 
veloped on a large scale by Dr. John 
Strong of the California Institute. 
Aluminum mirror surfuces, deposited 
electrically in a high vacuum, have many 
advantages over silver. They do not re¬ 
quire burnishing, and thus are free from 
the diffuse light produced on silver by 
the rouge on the burnishing pad. This is 
udmirubly shown by the much greater 
clearness with which such objects as the 
companion of Sirius cun be seen. Their 
coefficient of reflection is high over a 
long range of wavelength, especially in 
the ultra-violet. This results in an in¬ 
crease of about 50 percent in total re¬ 
flecting power. Examples of the gain 
thus obtainable are shown in Wright's 
photographs of the ultra-violet spectra 
of planetary nebulae and the large ex¬ 
tension of the Ring Nebula in Lyra 
photographed by Duncan with the 100- 
inch telescope. Equally important is the 
fact that they do not tarnish like silver, 
an advantage best appreciated in the 
case of large telescopes (the 200-inch 
mirror, though lightened by its ribbed 
back, weighs nearly 20 tons). 

The small field of sharp, definition of 


telescope mirrors having focal ratios 
ranging from //5 to //3.3 is well known. 
An extensive study of this problem, now 
being made for us by Dr. Ross of the 
Yerkes Observatory, has greatly im¬ 
proved the efficiency of several large re¬ 
flectors, and will be still more impor¬ 
tant in the case of the 200-inch tele¬ 
scope. Dr. Ross has already computed 
many types of “zero” correcting lenses, 
which are mounted near the principal 
focus of the large mirror. Some of them 
are described in various papers pub¬ 
lished in the Astrophysical Journal . 

In order to photograph the spectra of 
the faintest nebulae, lenses of very short 
focal length are used in the cameras of 
special spectrographs. Dr. W. B. Ray- 
ton, of the Bausch and Lomb Optical 
Company, succeeded in designing a lens 
having an equivalent focus of 32 mm. 
and a relative aperture of //0.59. This 
high-speed lens, when used by Mr. 
Humason with the 100-inch telescope, 
cut down the exposure time for a twelfth 
magnitude star from two hours to ten 
minutes, using two prisms. It is with this 
lens that the radial velocities of the very 
remote nebulae have been photographed, 
leading Dr. Hubble to the determina¬ 
tion of the linear relationship between 
their velocity and distance (“the expan¬ 
sion of the universe”). 

T HE Rayton lens is designed or. the 
type of a 4 mm. microscope objec¬ 
tive. Recently Mr. R. J. Bracey, of the 
British Scientific Instrument Research 
Association, has designed for us an im¬ 
mersion objective of the extraordinary 
ratio of //0.36. This lens, made by Beck, 
should be decidedly faster than the 
Rayton lens. It gives sharp spectra over 
an adequate range of wavelength, the 
focus being on the plane surface of the 
rt*ar lens of the system, with which the 
film of the photographic plate is kept in 
optical contact by a special immersion 
fluid. 

Other auxiliary instruments of great 
sensitivity and usefulness have been de¬ 
signed for us, including the photo-elec¬ 
tric amplifier of Dr. Albert E. Whitford, 
already applied with great success by 
Dr. Joel Stebbins on Mount Wilson. 
With the 100-inch reflector the limiting 
distance ut wftich a candle could be de¬ 
tected by this amplifier is 3000 miles, 
assuming no absorption in the atmos¬ 
phere beyond one mile. Important im¬ 
provements of the radiometer have been 
made by Dr. Sinclair Smith, and Dr. 
Charles G. Abbot, who has already suc¬ 
ceeded in measuring the energy curves 
given by the spectra of several stars at 
the eoude focus of the 100-inch tele¬ 
scope. 

In a more complete account of the 
above work given in the Astrophysical 
Journal (September 1935) I have added 
a description of a search for the beat 
(Please turn to page 293) 



OUR POINT OF VIEW 


Industry and Employment 

ERHAPS the most significant point 
yet brought out in connection with 
the question of technological unemploy¬ 
ment is the fact that, although the pop¬ 
ulation increased 62 percent from 1899 
to 1929, the number of gainfully employ¬ 
ed persons rose 69 percent. In this par¬ 
ticular period, marking the rapid mech¬ 
anization of American industry, more 
workers were required, in proportion to 
population, than ever before. During 
that period, the national income rose 
from a mean average per worker of 
547 dollars in 1899 to 1719 dollars in 
1929, the income per worker rising 215 
percent in dollars, or 48 percent in pur¬ 
chasing power. Thus the question of 
technological unemployment becomes 
merely an academic one. It is ull a matter 
of viewpoint. Each new machine, or set 
of machines for a particular process, 
does necessitate a temporary period of 
adjustment, but by the long view is seen 
to add new employment. 

In a new book “Machinery, Unem¬ 
ployment, and Purchasing Power,” by 
the National Industrial Conference 
Board, the economics of the machine are 
once more elucidated in a fact-finding 
study that withstands a most search¬ 
ing analysis. To the figures quoted above, 
others equally as pertinent may be add¬ 
ed. There is, for example, the unques¬ 
tioned fact that in the 50 years ending in 
1929, 18 new industries came into being 
and accounted for an 18 percent in¬ 
crease in total employment. Manufac¬ 
turing as a whole employed 29 percent 
of the working population as against 
21 percent 50 years earlier. No more 
definite proof that machines make jobs 
could be adduced. 

The status of the trade, transportation, 
and service industries has also shown 
vast improvement. These three absorbed 
only 10 percent of the workers in 1879 
but 29 percent in 1929. Domestic help 
jumped from 10 to 13 percent. Yet ma¬ 
chines innumerable have been developed 
to “compete with” human labor in all 
these fields. 

As a Parthian shot, the Board’s study 
dispels the delusion that present un¬ 
employment ig permanent, a point on 
which there is a continual babble of un¬ 
informed argument. Industrial produc¬ 
tion in June, 1935, stood at 71 percent 
of the 1929 average, yet employment was 
76 percent. 

Despite facts and figures, however, 
the country will probably continue to 
be treated to the spectacll of spellbind¬ 


ers urging audiences to smash machines 
or perpetrate some other equally foolish 
act. “Because of the machine” they have 
already urged reduction of working 
hours to a ridiculous point. What would 
have been the status of American indus¬ 
try today—indeed, of the American 
worker-had such misguided zealots 
fought their fight and had their way at 
the birth of the now enormous electrical 
industry just 50 years ago! 

Japanese Example 

C OLDS are so often of an epidemic 
nature, and are so common to all 
seasons of the year, that it would be 
greatly to the advantage of our country 
to adopt a certain Japanese custom 
which has been recommended by Dr. 
John E. Loveland, a Middletown, Con¬ 
necticut, physician. 

The Japanese, instead of shaking 
hands, bow deeply and often several 
times when they meet socially. In a room 
full of Japanese this habit shows itself 
to be u gracious, cordial address, fully 
as friendly as our hand shake. 

We may well imitate the Japanese in 
their forms of politeness, for they have 
a reputation of being among the most 
polite people in the world. 

In our country a person with a cold 
contaminates his hands by his hand¬ 
kerchief and then, in shaking hands, 
inoculates other hands. If a public en¬ 
emy wanted to start un epidemic of 
colds in a city, he could accomplish his 
purpose effectively by hiring a person 
with a cold to go about shaking hands 
with as many persons as possible. 

In Copenhagen, in a large laboratory, 
the staff and guests are instructed not 
to shake hands. 

If we could do away with this unclean¬ 
ly and infectious habit in our country 
we would probably prevent much dis¬ 
comfort and loss of time from colds, and 
by preventing epidemics we would less¬ 
en loss of life among infants and old 
people. Pneumonia usually is ushered 
in by a cold. 

The embarrassment of refusing a 
handshake can be avoided by substitut¬ 
ing a more kindly tone of voice and more 
of a smile and bow. 

If a group of our leading people such 
as our college professors, judges, and 
doctors—especially the doctors—wcmld 
start the hygienic bow agoing they 
would be public benefactors. 

Placards could be used in places of 
congregation, requesting the omission 
of hand infection. With very little effort 


we could break up the unnecessary pass¬ 
ing around of the bad that is temporarily 
in us. What misguided cordiality it is to 
distribute disease under the disguise of 
a friendly hand grasp. Many of us real¬ 
ize this fact but feel that we must con¬ 
tinue to follow the conventional method 
of greeting because it is conventional. 
But it is a conventionality which arose 
before the age of science, and in our 
era it is essentially unscientific. 

American Practice 

HORTLY after the war, at a time 
when America had already outstripp¬ 
ed the world in paved highway construc¬ 
tion, we read with amusement one Brit¬ 
ish writer’s reason for the high power of 
American cars. Their high power, in 
contrast to contemporary European 
practice of building low power cars, was 
necessary, said the commentator, to ne¬ 
gotiate roads of our wild and undevelop¬ 
ed hinterland ! Europeans are now begin¬ 
ning to understand the real reason, and 
are rapidly adopting American practice. 
The change is coming about because of 
the new high-speed highways being 
built on the Continent. 

In Germany and Italy, particularly, 
have great highway construction pro¬ 
grams been carried out; and in our last 
issue was published a short item on Eu¬ 
rope’s Highway No. 1, which is eventu¬ 
ally to link London with India and 
South Africa. On highways such as this, 
where there is no speed limit, old-style 
engines burned themselves out and fell 
apart after an hour or so of hard run¬ 
ning. And there is no question as to 
hard running, for the German highways 
have two lanes, each to accommodate 
four cars abreast; and both these and 
the Italian Autostrada are toll roads 
having no grade crossings. The result is 
that the old type European engines are 
being re-designed along American lines, 
with particular attention to bearing pres¬ 
sures, methods of lubrication, and safe¬ 
ty factors. Designing engineers every¬ 
where are receptive to American ideas. 
They seem especially interested in the 
use of aluminum cylinders and in latest 
American combustion chamber design. 

As the user of more cars than all the 
rest of the world combined, America 
has been the proving ground of high¬ 
way and automobile practice. It is to 
be hoped that other nations, in drawing 
on our experience, will also observe and 
heed the warning of our vast number of 
automobile accidents. They can draw 
many lessons therefrom, if they will. 
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Do 


S OME people think that hatchery 
trout are as far removed from a 
real trout as a Caspar Milquetoast 
is from Mussolini. They deem them 
nothing but caricatures of the fish that 
once filled our clean, cold streams and 
lakes. They judge them helpless, unfit, 
over-fat, tasteless, pampered degener¬ 
ates raised at great expense and turned 
loose to perish unless some deluded 
angler catches them first as a substitute 
for real fish. 

If these contentions are accurate, 
then the fishermen of our land are in 
a bad way indeed, for no other way is 
left to provide lishing at home except 
to release these same hatchery-reared 
trout. 

It has been said time and time again 
that trout are just incidental to the 
outing; that the real joy of fishing lies 
in the blue sky overhead, in the bits 
of bird song, and in the play of sun¬ 
light and shadow on the riflles. All very 
nice —but show us a man who does not 
feel ever so much more appreciative 
and soothed if the trout are there and 
rising and if his creel sags a little 
heavier as the hours pass! 

Full creels today, however, would in¬ 
deed be rare if it were not for the 
restocking of trout waters by states, 
government, and sportsmen’s clubs 
everywhere. Each year there is a cry for 
more and larger fish and each year 
sees our streams whipped harder. It is 
no wonder that, with the demand for an 
ever-increasing output, our fish-rearing 
establishments have not had much time 
to see if they were turning out the best 
sort of trout possible. Trout rearing at 
its best is a gamble and all too often 
the fish culturist is too busy being 


thankful for any kind of 
output to do much worrying 
about any shocking differ¬ 
ences between the appear¬ 
ance and behavior of his 
pets and the wild fish they 
are intended to replace. 

Fortunately, there has 
been so much learned about 
the feeding and care of trout 
that it is no longer necessary 
to turn out ludicrous imita¬ 
tions of the genuine article. It 
is possible to raise trout at 
hatcheries in no way inferior 
as to shape, color, and vigor 
to the typical wild fish. I do 
riot say that this is being done 
everywhere, but it is possible 
where environment and diet 
are correct. 

Such an improvement in hatchery 
trout is the result of years of experi¬ 
menting not only by the United States 
Bureau of Fisheries hut by other 
agencies. For example, the Bureau of 
Fisheries in 1925 turned over a trout 
hatchery at Pittsford, Vermont, to be 
devoted entirely to research in trout cul¬ 
ture. Tin* business of this hatchery is to 
make the fishermen of the country more 
agreeable people to live with by finding 
means to provide them with bigger and 
better trout at less expense. Thus, 
studies in the diagnosis and control of 
fish diseases, elaborate feeding tests, 
selected breeding work, and a progTam 
of stream improvement and related 
studies of trout stream production have 
all played a part in the task of restoring 
our overworked trout waters to a 
semblance of their former status. 

T HE starting food usually used at 
the Pittsford hatchery is finely 
ground beef heart or liver. Heart, lungs, 
liver, and spleen of swine, sheep, or 
cattle are time-honored hatchery foods. 
Kish is also used extensively in some 
situations. At Pittsford various dried 
products, when mixed with finely ground 
liver, make the trout grow faster. Dried 
foods successfully used have been fish 
meal, meat meal* dried buttermilk, clam- 
head meal and others. Salmon egg meul 
makes the fish grow faster and gives 
better color than the others. The food 
hill is always the chief item on the list 
of hatchery expenditures. Dried foods 
must never be used alone; some fresh 
meat is required to keep the fish in con¬ 
dition. 

The present article, however, con¬ 
siders only the results of gome experi- 


Hatchery 


ments designed to find out whether the 
trout produced in the course of the work 
would he worth anything us game fish. 

Thi* first test involved 100 marked 
brook trout liberated in August of their 
second summer in an excellent trout 
stream adjoining the hatchery. The 
primary object of the experiment was to 
see if the fish were capable of finding 
their own food soon after planting or if 
there; would he a gradual period of ad¬ 
justment to a new environment. Their 
behavior as sporting fish was, of course, 
of equal importance. 

It was planned to give the fish ap¬ 
proximately 24 hours’ liberty and then 
to commence taking a daily sample of 
ten fish with rod and reel until all, or 
as many as possible, of the fish were 
recaptured. 

On the day following liberation the 
first assault was made on the planted 



Weighing food to be fed to trout 
at the Pittsford, Vermont, hatchery 


trout. As I approached the brook I ad¬ 
mit having felt a bit excited, for I w r as 
intensely interested in seeing whether 
those trout would respond to flies in true 
game-fish fashion. There was not long 
to wait! In tRfe fast current of the first 
liberation pool a trout hit the gray 
hackle with force and accuracy, and 
from the rise until he twisted on the 
shore he did his best to undo his fatal 
mistake. An angler who found fault 
with that battle for freedom would be 
a hard person to please. As I went about 
the business of preserving the stomach 
in a bottle of formalin for future study, 
and setting down the data as to the place 
of capture and so on, I found myself 
wondering if this well-behaved fish was 
the exception, but before the daily sam¬ 
ple had been taken all doubts had van¬ 
ished. Those hatchery fish needed no 
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fore they settled to the bottom. Often too, 
when fingerlings are being transferred 
to outdoor pools, the first pailful of trans¬ 
planted fish can be seen reveling in 
their freedom and jumping for low-fly¬ 
ing midges before the second pailful of 
young fish lias been brought from the 
hatchery. From my observations it seems 
thut a trout on being liberated is as 
pleased as a small boy quietly raiding 
the ice-cream freezer on a school picnic. 
Everything is his; lots more of his fav¬ 
orite food and nobody to curtail any 
little whim! 


In charge, U. S Experimental 

one to apologize for them in any ic-pcet. 

The brook itself was low and eleai 
and it was soon found that as much care 
was necessary in approaching pools as 
in any ordinary fishing. A sudden move¬ 
ment on the shore would send the fish 
darting for cover as if they had spent all 
their li\es in avoiding mvsteiious shad¬ 
ows on the edge of their watery world. 
When they decided to take a fly they 
struck hard and acted as trout should 
act. Due to a diet designed to bring out 
the colors, they w r erc as brilliantly mark¬ 
ed as tin- ordinary wild fish. And, in¬ 
cidentally, the flavor of the specimens 
was not to he adversely criticized! 

Not only were these fish proving to 
he on the alert for food, hut they were 
actively competing with the trout already 
present in the stream. For example: On 
one cast the angler hooked and landed 
not one fish, but two! A wild rainbow 
and one of the newly-planted brook 
trout had both struck the moving flies 
and of the two fish the brook trout was 
more firmly hooked. Rainbow trout have 
a habit of getting under way like light¬ 
ning once they decide on something 
tempting, but the hatchery-reared brook 
trout was equally alert. 

T HE stomach of the brook trout show¬ 
ed an interesting assortment of food. 
The posterior end still contained re¬ 
mains of the last hatchery meal, while 
the anterior end contained 13 freshly 
taken caddis worms and a few mayfly 
nymphs. This did not look as if the pam¬ 
pered hand-raised trout had been very 
much handicapped by its former con¬ 
finement. 

Fishing continued until 82 of the 100 
brook trout were recaptured and every 
moment of it was real fishing. The 
trout responded when it pleased them to 
do so and before the final score could 
he tallied the anglora were forced to re¬ 
sort to a variety of lures. The fish 
definitely did not “come easy/’ 

Every stomach was preserved and con¬ 
tents analyzed. If it is assumed that hat¬ 
ehery trout must gradually learn to for¬ 
age for themselves becawae of their new 


Pjttsford, Vt 

nvironment, we might expect to find a 
steadily-increasing number of food or¬ 
ganisms in the stomachs as time passed. 
Such was not the ease. Nothing resem¬ 
bling a daily increase in the amount of 
food was observed. The only conclusion 
possible, therefore, is that hatehery en¬ 
vironment had little deleterious effect on 
the ability of the fish to forage for them¬ 
selves on short notice. In fact, the aver¬ 
age number of inserts per stomach was 
very close to that found by another in¬ 
vestigator who examined tin* stomachs 
of a large sample of wild trout from New 
^ ork State waters. 

It is not surprising that hatchery fish 
can take up the business of foraging. 
One has only to observe a pond of fish 
during the summer when the midges are 
active or a hatch of mayflies is on in a 
nearby stream. I have seen fish jumping 
in the Pittsford ponds so steadily that 
dozens of them were in the aii at once, 
and they kept it up as long us the insects 
were active. At other times the fish in 
the ponds have been observed working 
over the bottom gravid, picking it up in 
their mouths and ejecting it with force. 
This winnowing process allowed the 
heavier gravel to sink while the midge 
larva), which represented the gold of the 
mining activities, were snapped up be- 


T HE general conclusion is that the 
anglers of our country need no long¬ 
er feel too downcast over the passing of 
typically wild trout. Hatcheries can, if 
they follow the right methods, rear 
trout capable of taking care of them¬ 
selves on being planted and that will 
he pleasing to the anglers as game fish. 
This can not be done, however, by hold 
ing fish in an unsuitable environment 
and feeding them the first thing that 
comes handy. Not all hatchery-reared 
fish can 1m* expected to meet the require¬ 
ments. The hatehery environment should 
approach as closely as possible the wa¬ 
ters to he stocked. Over-fed trout reared 
in relatively warm, crowded pools can 
not any more he expected to make good 
in a cold, swift stream than a soft city 
man can he expected to duplicate the 
feats of his northwood's guide. In short, 
our trout fishing near home is entirely 
up to th<* hatcheries, and it is up to the 
hatcheries to see to it that the fish put 
out are something worth the expense of 
rearing and th<* effort of catching. The 
blight spot is . . . it can be done. 

m 

Sportsmen can do much to promote 
better fishing in their localities by 
urging scientific methods in their own 
hatcheries. More emphasis should be 
placed on better fish than on quantity 
production. —The Editor. 



That’s a real trout. Note for comparison the man’s arm helping this nine-pound 
hatchery-reared mamma rainbow trout to look pretty for the photographer 


By R 11 S S E L L F. LORD 


Trout Hatchery, 
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Cut Weig ht—Cut Cost 


W ELDING is revolutionizing pro¬ 
duction technique. Within the past 
half dozen years it has graduated 
from primarily a tool of repair to a fore¬ 
most tool of production. 

In almost every enterprise which in¬ 
volves joining of metal, welding has 
been introduced because it permits 
faster, cheaper, and better work, 
and produces a stronger and 
lighter product. 

It is welding to which we owe 
the low-priced automobile with¬ 
out squeaks and rattles, the 
streamlined train, the railroad 
track without the clickety-click 
at rail joints which makes for 
passenger discomfort and main¬ 
tenance expense, and airplanes 
which fly to the Orient on sched¬ 
ule. 

Welding can be made to serve 
several purposes, although it is 
strictly a process for joining 
metals, It can be used for fabri¬ 
cation, for repair of broken or 
w r orn parts, and for hard-surfac¬ 
ing parts in new equipment or 
machinery which have become 
worn in use. A major, indirect 
achievement is reduction of prod¬ 
uct weight. Welding strikes at 
the weight problem from several 
angles and in so doing it creates 
new standards. It does away with bolts, 
rivets, and re-inforcing sections in join¬ 
ing metal pieces. Elimination of rivet 
holes makes for greater strength, hence 
smaller sections can be used. Welding 
also makes possible the use of high 
strength steels in place of castings. This 
means the elimination of useless re-in- 
forcing metal as well as a lightening of 
the product itself by virtue of using a 
stronger material. 

I F you search through books to find out 
why welding has suddenly become so 
important, you will get little satisfac¬ 
tion. Welding is not a new art. Gas 
welding goes back nearly 40 years; re¬ 
sistance welding has been known for 50 
years; the first patent on the carbon arc 
was issued about 50 years ago, and one 
on the metallic arc followed immediate¬ 
ly. Current achievements cannot be ex¬ 
plained by a simple recitation of dis¬ 
coveries, because they really stem from 
a series of minor developments. 

Welding is a primary tool of industry 
today because a few pioneering souls 
kept everlastingly pushing it. Scientific 
American prophesied a great future for 


Welding’s Rapidly Growing Importance . . 
for Production, Patching, Repairs . . . 
Weight and Thus Modifies Design Practice 


. Used 
Saves 


Bv PHILIP H. SMITH 



Flame welding, as an efficient mender-of-metali, 
quickly repairs broken machine parts of all kinds 


it some 15 years ago—despite the terrific 
fight that was being waged against it— 
but it takes a long time to overcome in¬ 
dustry's resistance to the new. It re¬ 
quires pressure and in this case the 
“push-over” was given by the depres¬ 
sion. Manufacturers seeking greater 
economies in fabrication found welding 
ready to he used and coincidental de¬ 
velopments made it much more practi¬ 
cal and dependable than ever before. 

Welding metallurgy, practice, and 
equipment have all been improved. It 
lias been learned, for example, that 
metals can be made more weldable by 
adding small amounts of other metals to 
the base metal, or to the electrode, or to 
both. A case hf point is the addition of 
columbium or tilanium to stainless steel 
to reduce the formation of carbides and 
to give welds which will not corrode. 
Copper, long regarded as difficult to 
weld electrically, is now being handled 
very easily by the “long-arc” process. 
Advances in equipment cover an even 
wider range. Multi-flame torches have 
reduced costs and increased speeds in 
oxy-acetylene welding, while electric 
welding machines have been made large* 


lv automatic in operation so that 
high speeds can be maintained 
and good welds produced with a 
minimum of worker fatigue. 

One of the most ingenious 
equipment developments in arc 
welding is the coated electrode. 
It is well known that certain 
metals oxidize readily at high 
temperatures, and the formation 
of oxides is apt to result in im¬ 
perfect welds. To get around this 
risk, the electrode is covered 
with a flux coating which fuses 
along with the wire. The flux 
protects the metal while going 
through the arc and covers the 
deposited metal to exclude prac¬ 
tically all oxides and nitrides 
while the metal is solidifying. 
Such coatings contain a sub¬ 
stance to help maintain a steady 
arc, the stabilizer usually being 
titanium dioxide. 

Today a manufacturer has at 
his disposal a number of different weld¬ 
ing processes to meet the varied require¬ 
ments of material and design. These 
types are; gas, electric arc, flash, resis¬ 
tance, atomic hydrogen, and thermit; a 
brief description of them will aid in a 
later portrayal of achievement. 

G AS welding burns acetylene and oxy¬ 
gen to supply the necessary heat 
for fusion. Recently it was discovered 
that an excess acetylene or carburizing 
flame has a marked advantage in the 
welding of plain carbon steels because 
it increases speed and efficiency. Its 
paramount use is for welding overland 
pipe lines and industrial pipe. 

Arc welding employs either a carbon 
or metallic electrode. When the carbon 
electrode is used, additional metal is 
supplied by a filler rod as in acetylene 
welding; the metallic electrode itself 
melts down in the heat of the arc to 
supply the weld metal. Metallic elec¬ 
trodes differ in composition depending 
upon the kind of metal to be welded* 
and the various metallic ingredients ere 
introduced to the deposit either from the 
rod or the coating. 
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Flash welding likewise employs an 
arc. Pieces to be welded are placed close 
together and then separated to create an 
arc. When sufficiently heated, the pieces 
are brought together under pressure. 

Resistance welding covers all types 
where resistance to the passage of an 
electric current generates localized heat. 
Under this classification come butt, spot, 
and projection welding. Butt welds are 
made by clamping work in close contact 
and letting the current flow until the 
joint is heated. Union is then made by 
applying a forging pressure. Spot weld¬ 
ing is performed by placing two sheets 
of metal in contact between tapered 
electrodes and permitting a low voltage, 
high amperage current to pass through 
the circuit for a brief period to fuse the 
metal at the electrode points. 

PROJECTION weld is a modified 
spot weld. Here projections or but¬ 
tons are raised on the sheet or plate at 
the points to be welded. When a current 
passes, the projections themselves act as 
electrodes and a series of welds are thus 
made in one operation. 

Spot welding has two other forms 
which are important. One is seam or 
stitch welding; the other, shot welding. 
Seam welds resemble stitches in appear¬ 
ance because the weld is formed by a 
series of overlapping spots. The elec¬ 
trodes are fitted with rollers and the 
work is fed between them to effect a 
series of intermittent welds. Shot weld¬ 
ing, sometimes called electro-percussion 
welding, calls for the passage of a low 
voltage, high amperage current between 
copper electrodes and through the plates 
to be welded, the electrodes pressing 
against the outer sides of the plates. This 
achieves an intense, quick heat which 
does not penetrate to the outer faces of 
the metal where it would reduce the non- 
corrosive properties. Momentary high 
surges of power are obtained without 
high kilowatt demand by means of a con¬ 


denser or an inductive winding which 
constitutes a potential reservoir. This res¬ 
ervoir fills and overflows with each shot. 

Atomic hydrogen welding is relatively 
new. In effect, a stream of hydrogen is 
passed through an arc between tungsten 
electrodes. The molecular hydrogen 
breaks down into the atomic state with 
absorption of great he^ Upon leaving 
the influence of the arc, the hydrogen 
reverts to the molecular state, giving up 
its absorbed heat to the metal which it 
fuses. The hydrogen creates more heat 
while burning and also excludes air from 
contact with the weld. 

Thermit welding utilizes the reaction 
between powdered aluminum and iron 
oxide at high temperature. A charge of 
these materials is ignited in a crucible 
and when the temperature rises above 
2800 degrees Fahrenheit, the aluminum 
unites with the oxygen of the 
iron oxide to set free theTiron 
at a high temperature. At this 
point the molten metal is al¬ 
lowed to flow around the joint 
to be welded, to melt it and 
then to solidify to form a 
homogeneous mass. 

Industries which have to do 
with transportation afford the 
most striking examples of the 
use of these processes in fab¬ 
rication. The automobile in¬ 
dustry sets the pace. This can 
be attributed in part to the 
proverbial willingness of the 
automobile manufacturer to 
adopt anything which will 
bring about production econ¬ 
omies, and in part to the fact 
that producers of moving 
mechanisms are most con 
Rcious of the importance of 
weight reduction. 

A vast amount of develop¬ 
ment work had to precede the 
application of electric weld¬ 
ing to mass production. 


Means had to be found to repeat the 
welding cycle automatically and control 
had to be established over pressures, 
heat, and timing. Welding had to be 
made a precision operation before it 
could be fully accepted. Now with that 
goal attained, electric welding has be¬ 
come a genuine tool of mass production. 

Resistance welding is well suited for 
automobile manufacture because it af¬ 
fords the means for uniting forgings and 
stampings into strong, light, integral 
parts at a speed unequaled by most 
other processes. One of our lowest priced 
cars boasts more than 3200 welds, and 
to put them in requires more than 600 
welding machines and over 1000 weld¬ 
ing torches. Gas, flash, butt, spot, seam, 
and electric-arc welding are employed. 
The fuel tank, for example, is made in 
halves and united by seam welding. The 



Arc welded piping and valves 




Arc welding, coo, is a# important tool for repairs. Here a broken gear is being 
given an arc-welded filling of new metal in which new gear teeth will be cut 


seam runs 102 inches and is finished in 
90 seconds. Rear radius rod brackets are 
welded to tin* axle housing at the rate of 
55 inches per minute, while a vast num¬ 
ber of sub-assemblies undergo similar 
speed treatment. 

To list all welding operations would 
be tantamount to describing all assem¬ 
bly; enough to say that the car body 
emerges as a single metal unit without 
bolt or screw to hold it together—and 
later to let it fall apart. The saving in 
time, material, and weight conspires to 
produce a vehicle that is better and 
cheaper than its counterpart of a few 
years ago. 

The saving of weight made possible by 
welding is of paramount importance in 
aircraft construction. High-strength al¬ 
loy steels, welded together in lasting 
union, spell low weight, high perform¬ 
ance, and maximum safety. The China 
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Clipper , which has mastered the Pacific, 
reveals exceptional use of welding as the 
following item will testify. The engine 
mounting comprises two circular brack¬ 
ets made of 18- and 12-gage chrome- 
molybdenum tubing, welded to form. 
It weighs but 74 pounds vet it supports 
an 800 horsepower engine weighing 
2380 pounds, and takes the vibration 
without a whimper. 

The railroads are a little behind the 
procession but are coming fast. Here 
again weight reduction is vital to operat¬ 
ing efficiency. The railroads recognize 
that their come-back depends largely up¬ 
on a modernization of equipment, lead¬ 
ing to higher train speeds and increases 
in pay loads. Their steps to this end 
involve the use of high-strength alloy 
steels coupled with welding. 

T HE Burlington Zephyr is an exam¬ 
ple of welding progress. The bump¬ 
er, engine bed. and bolster are formed 
from high-tensile-strength steel alloy 
plates arc-welded together. The Diesel 
engine-block is built up from welded 
steel plates. The body proper is con¬ 
structed entirely of cold rolled stainless 
steel, shot welded. Stainless steel, sub¬ 
stituted for ordinary steel, achieves an 
ultimate strength of 150,000 pounds per 
square inch as contrasted to 45,000. No 
weakening of the structure is occasioned 
by rivet holes, nor are there any rivet 
heads to offer resistance to the wind. 

Having seen motor truck bodies light¬ 
ened, the railroads have applied the idea 
lo freight cars, finding that welded alloy 
steels permit a saving of 25 percent in 
weight of hopper cars. This new con¬ 
struction gains a payload increase of 
10,000 pounds per car and a correspond¬ 
ing reduction in dead weight to be 
hauled back empty. 

Railroads have made shop use of 
welding for many years. Locomotive 
frames, driving-wheel spokes and cen¬ 
ters, rocker shafts, cross heads, guide 
yokes, and a great number of other parts 
are kept in repair with welding. A new 
technique is to build up worn hub liners 


by simply depositing the right kind of 
bearing metal, saving time and cost of 
disassembly and replacement. 

Rail maintenance is a big item in 
operating costs and is bound to increase 
under the hammering of higher speed 
trains. It is claimed that the railroads of 
the country repair 500.000 battered rail 
joints with oxy-acetylene welding every 
year and 400,000 with the electric arc. 
Now conies a scheme which promises to 
reduce this upkeep expense substantial¬ 
ly. 

The new idea calls for welding rail 
ends together to do away with the ma¬ 
jority of joints. What we learned in 
school about the need for expansion 
joints between rails w r as all a mistake. 
Rails have been joined satisfactorily in 
lengths as great as 2600 feet, though the 
practice abroad where the method has 
been well tried out, is to limit lengths 
to altfnjt 400 feet. There is no warping 
or buckling of the rail and wear and tear 
is cut sharply. Some authorities say that 
maintenance can be reduced as much as 
65 percent, and figuring rail upkeep at 
300 dollars per mile per year, here is a 
potential saving of large proportions. 

Reducing the weight of moving mech¬ 
anisms is not confined to transportation. 
In the electrical industry a beginning 
has been made in replacing castings 


with fabricated structural steel, arc- 
welded, to save anywhere from 25 to 
50 percent in weight. A typical example 
is a rotor for a synchronous motor, arc- 
welded from steel plates and rolled 
H-sections. A similar trend is observed 
in other industries where intricate 
shapes are cut with oxy-acetylene flame 
and then welded. 

Welding has been pioneering in build¬ 
ing construction for many years, but only 
now are real results appearing. The 
possibilities are very clearly revealed by 
the following comparison between weld¬ 
ed and riveted types of construction: 

If we take a standard riveted beam, 




Welding finds more and more 
uses in many phases of build¬ 
ing operations and in engineer¬ 
ing. Here the water main to a 
building is being joined per¬ 
manently by the electric arc 


Design of some of the newer, 
pre-fabricated Houses is pred¬ 
icated on the use of welding 
of studs, braces, and the like. 
The design shown here is all 
steel and welded throughout 



15 feet long, weighing 798 pounds, with 
an elastic limit of 55,000 pounds per 
square inch and ultimate load of 68,900 
pounds, aifti switch to welding, the 
weight can be reduced to 785 pounds, 
yield point raised to 65,000 pounds and 
the ultimate load lifted to 77,200 pounds. 
If the beam is redesigned to make the 
most of welded construction, the weight 
can be reduced to 656 pounds, with the 
yield point holding at 65,000 and the 
ultimate load rising to 78,000 pounds. 
Generally speaking, welded construction 
can save from 15 to 30 percent in weight 
over the riveted form. 

Probably the largest welded structure 
at the moment is the Sterling Memorial 
Library at Yale which soars 18 stories 
into the air. Under construction in Illi* 
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nois is a modern factory into which will 
go 2000 tons of welded structural steel 
and about 50,000 feet of weld. In resi¬ 
dential building, notable work has been 
done in framing and now comes a weld¬ 
ed house without frame. 

This arc-welded structure, just an¬ 
nounced, is made up of sheet steel 
panels: two sheets four by nine feet to 
a panel, with insulating material be¬ 
tween. The panels are simply welded to¬ 
gether and then sprayed with paint and 
white silica sand to give a plaster or 
stucco effect. Not a single nail nor a 
piece of wood is used. Such construc¬ 
tion reduces the amount of material re¬ 
quired, permits factory production of 
insulated panels, and speeds up erection 
on the site. 

The qualities which make welding 
suitable for uniting structural steel are 



Unique "amphibian” landing truck for the China Clipper . Made of welded 
chrome-molybdenum steel tubing, this cradle is used to haul the giant plane ashore 


An arc-welded butt joint and 
a welded steel roller support 
for a 14-inch steam pipe line 


Welding does a production 
job. The strong, welded, air¬ 
plane control socket shown be¬ 
low was made up of 18 pieces 




those which recommend it for repair 
and construction of bridges. Pressed to 
find ways of maintaining bridges in the 
face of lower appropriations, one county 
highway department has adopted weld¬ 
ing for all repairs of parts that have 
failed or suffered from corrosion. It has 
even gone so far as to salvage old bridges 
and re-form them to make new ones. 

Among the many other uses of weld¬ 
ing which have come to the fore in re¬ 
cent years, there should be mentioned 
the joining of pipe to make miles and 
miles of unbroken overland lines, and 
the installation of domestic and indus¬ 
trial piping of all types. The bulk of this 
work is being done with oxy-acetylene 


welding. Household refrigerators are 
full of welds today. Home and office 
furniture is being made of welded steel 
and even kitchen utensils are being fab¬ 
ricated with a welding process. Pressure 
vessels for industry and tanks for the 
storage and shipment of milk and chemi¬ 
cals ure being fabricated from non- 
corrosive metals; this field has as yet 
hardly been touched. 

In the field of industrial work, bronze 
welding is gaining rapidly as a means 
of repair. Practically all commercial 
metals can be so treated, the practice 
being one of depositing bronze from a 
welding rod, using the oxy-acetylene 
flame to melt the rod and to heat the 
base metal. Although the base metal is 
not melted and there is no fusion with 
the bronze, extraordinarily strong welds 
can be made. 

Closely allied to this process is the 
bronze-surfacing of metal parts to im¬ 
prove their wearing qualities. Bronze- 
surfacing can be used on new wearing 
parts or to build up worn ones. When 
parts are subject to extreme abrasion 
as is common in mining, dredging, and 
drilling equipment, hard-surfacing can 
be effected by use of an alloy material. 
There are several such alloys now avail¬ 
able; one is a chromium-manganese- 
iron; another is cobalt-chromium-tung¬ 


sten; and the most recent to appear on 
the market is cast tungsten carbide, a 
material with near-diamond hardness. 
The carbide is crushed and screened und 
placed in a steel tube to form a welding 
rod. When the tube is melted by an oxy- 
acetylene flame the tungsten carbide is 
distributed even I v over the wearing sur¬ 
face and bonded by the steel from tin* 
tube. Hard-surfacing is in its infancy 
and destined to grow because of the 
dollar-and-cents saving. 

W ith brass, bronze, aluminum, cop¬ 
per, and allo\ steels now being welded 
successfully on a production basis, the 
manufacturer who would utilize the best 
that research has made available can 
no longer ignore welding as a tool of 
fabrication. The product may he tanks 
for industry, machine tools, or agricul¬ 
tural implements—it doesn't matter 
what—there is a strong probability that 
welding has something to offer. 

M ANY welding processes an* now so 
automatic that operation is no 
more unpredictable than it is with the 
modern machine tool. This is true de¬ 
spite the fact that there remains a great 
deal of art in the technique of welding. 
Operation can be controlled and quality 
can he maintained, even at high rates of 
speed. Indeed, it is this high degree of 
control which makes speed and quality 
mutually inclusive. 

The field for welding has only begun 
to open up, even though its basic prin¬ 
ciples were known a half century ago. 
W r e are now poised on the threshold of 
a new era. Welding, coupled with recent 
metallurgical developments, is about to 
transform the industrial world. And 
when its contribution is finally chalked 
up, perhaps the outstanding items will 
he the rejuvenation of the railroads and 
the unscrambling of the home building 
problem. 

Photographs courtesy Climax Molybdenum Co., 
Hobart Bros., General Electric Co., and The 
Linde Air Products Co. 



A Catastrophe That Did 


Why the Billion-Ton Minor Planet which Recently 
Passed Closer to the Earth than Anything Ever 
Known to Astronomers did not Strike it . . . 
The Earth is Safe for a Long Time to Come 

By HENRY NORRIS RUSSELL, Ph. D. 

Chairman of the Department of Aatronomy and Director of the Ob¬ 
servatory at Princeton University Research Associate of the Mount 
Wilson Observatory of the Carnegie Institution of Washington. 
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W ITHIN the past month a discovery 
of unusual interest has been an¬ 
nounced. On the 12th of February, 
Delporte, an assiduous and successful 
observer of asteroids, reported from the 
Belgian National Observatory at Uccle, 
near Brussels, the discovery of a faint 
object, of the 13th magnitude, in the 
constellation Leo, which showed a most 
unusual motion—south-westward at the 
rate of very nearly two degrees per day, 
which is eight or ten times the average 
rate for an asteroid near opposition. 

Later observations—cabled to this 
country in answer to a request from 
Harvard—permitted the computation of 
a preliminary orbit, which showed that 
this body was receding from the earth, 
and rapidly growing fainter, and was in 
danger of getting lost. Fortunately, the 
weather cleared late that night, and a 
photograph showing the object was se¬ 
cured at the Harvard station at Oak 
Ridge by Whipple and Cunningham— 
the latter the computer of the orbit, who 
must have felt well repaid for the high- 
pressure work of calculation by this 
happy result. Since then, more observa¬ 
tions have been secured at Harvard, 
Yerkes, and Lick—and doubtless also in 
Europe, though the mails which would 
bring them here have not yet arrived— 
and several computers have described 
orbits which agree well enough to make 
it evident that the newly-discovered 
body is moving in one of the most re¬ 
markable orbits known to astronomers 
thus far. 

Figure 1, which is based on calcula¬ 
tions by Mr. Herget and Miss Davis at 
Berkeley (the latest now at hand), 
shows the situation clearly. At peri¬ 
helion, the orbit comes within 41 million 
miles of the sun—less than Mercury’s 
greatest distance: at aphelion, the dis¬ 
tance is slightly more than 300 million 
miles—more than halfway from the 
earth to Jupiter. The orbital eccentricity 
is 0.763, and the orbit resembles that 
of a comet, rather than a planet. 

For this reason, the body has so far 
been called by the non-committal name 
of the “Delporte object.” Van Bies- 
broeck, however, observing with the 40- 
inch Yerkes refractor on February 22, 
found that it appeared perfectly stellar, 
with no trace of hazy surrounding light 
—which \h sufficient reason for classify¬ 
ing it as an asteroid. No other of the 
more than 1300 minor planets has so 
eccentric an orbit: but Hidalgo, discov¬ 
ered in 1920, runs it fairly close, with an 
eccentricity of 0.65. 


Along with this high eccentricity goes 
a very low inclination, 1°25'. In con¬ 
sequence, the orbit passes very close to 
those of Venus, the earth, and Mars. In 
our diagram, the earth's orbit is sup¬ 
posed to he exactly on the plane of the 
paper. The other orbits come up through 
it at the points marked by cross-lines, 
and drop below again at the dotted 



A photograph of the constellation 
of Orion, taken by C. A. and H. A, 
Lower of San Diego, California, 
with a Schmidt telescope of the 
type described by Professor Russell 
in the number for July 1935. The 
telescope or camera has an aperture 
of 10 inches and a focal ratio of 
f f 1 and its notable feature is the 
fact that, unlike telescopes with or¬ 
dinary paraboloidal mirrors, it has 
a very wide undistorted field—up 
to 12 degrees in diameter. Built by 
H. A. Lower, such a telescope con¬ 
sists of a spherical mirror and at 
the upper end of the tube, a thin, 
irregularly curved, plano-concave 
lens whose function is to counter¬ 
balance the spherical aberration of 
the primary mirror. On examining 
the half-tone with a lens it is evi¬ 
dent that various pairs of stars on 
the original have linked themselves 
together in the reproduction, but on 
the original negative the start are 
everywhere tiny round sharp dots 


cross-lines shown on the opposite sides. 

The closest approach to the earth’s 
orbit is at the point marked A , where 
the planet’s orbit lies above the earth's, 
hut by only 1 /60 of the distance between 
either one and the sun—that is, no more 
than 1,500,000 miles. 

This is the closest possible approach 
between the earth and the new asteroid 
—and it actually happened, very nearly 
if not exactly, on February 7th. When 
the planet was discovered, it was about 
eight million miles from us, and receding 
at the rate of a million and a quarter 
miles per day. By the end of February, 
it was 28 million miles away, and at the 
end of March it will be 80 million 
miles from the earth and twice as far 
from the sun. 

O N the other side of the sun, as the 
planet comes in, its approach to 
the earth’s orbit is not so close—about 
2,200,000 miles—hut still very much 
nearer than any other planet ever comes. 

The approach to Venus’ orbit, at the 
point marked B f is still closer—about 
1,000,000 miles. The least distance from 
Mars is at C , and is slightly less. 

A hypothetical inhabitant of this 
planet would therefore have remarkable 
opportunities of observing these three 
larger neighbors. The earth, at the re¬ 
cent close conjunction, would have ap¬ 
peared to him three fifths as large as the 
moon does to us—a conspicuous disk 
to eyes such as ours—nearly at the full 
phase as it approached, a half-moon 
when largest, changing rapidly into a 
crescent and shrinking as it receded. 
Venus, at a similar favorable oppor¬ 
tunity, would look as big as the moon 
does to us, and Mars more than half 
as big. This little world would be a fine 
station for planetary observers! 

They would have to be long-lived, 
though, to hope for many good chances- 
The planet’s period is calculated as 
2.55 years, or about 930 days. If it finds 
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Not Happen 


the earth close by at a given return to 
the conjunction-point, next time the 
planet will be right away on the opposite 
side of its orbit. To get a really favorable 
approach, the earth, which moves 1,600,- 
000 miles a day along its orbit, must re¬ 
turn to this point within less than a day 
of the time when the planet reaches the 
corresponding place upon its path. 

Among conjunctions, tuken at ran¬ 
dom, therefore, not one in 500 will be 
as favorable as that which has just 
passed unobserved, and the average in¬ 
terval between them will be more than 
1000 years. Venus moves faster and close 
approaches should therefore be some¬ 
what rarer, while for Mars they may lx* 
a little more frequent. 

P ASSING from fancy to fact, we no¬ 
tice, conversely, that it may be as 
long before we dwellers upon earth may 
have another equally good chance to see 
the new planet. It must Ik* a very small 
one. From the rough estimates of its 
brightness which are so far available, it 
appears that, if its reflecting power is 
similar to that of Mars or the moon, it is 
from half to three-quarters of a mile in 
diameter u mere “mountain broke 
loose.*’ Next year, when it is again in 
opposition, it will be near aphelion and 
it would appear like a star of the 22nd 
magnitude 1 —beyond the power of even 
the greatest telescopes to reveal, even if 
we knew precisely when to look for it. 
When near perihelion it would, like Mer¬ 
cury, have a small angular distance from 
the sun, and would be very difficult to 
photograph. The only chance of finding 
it again would seem to be when it once 
more approaches one of the two favor¬ 


able points at nearly the same time as 
the earth does. Unless it can be followed 
with large telescopes and very carefully 
observed, then it is lost in the distance 
even for them. It will not be possible to 
determine the period accurately enough 
to justify predictions over a long inter¬ 
val; and it may be a long time before 
it is observed again. 

This strange little body sets one specu¬ 
lating. How has it been able to follow its 
orbit for millions of years without col¬ 
liding with one of the planets which it 
so narrowly misses? In the short run, 
this offers no difficulty—a million miles 
is really fairly wide of even a planetary 
target. But in the long run, the inclina¬ 
tion and eccentricity of its orbit will 
slowly change, as will those of the larger 
planets, owing to their mutual perturba¬ 
tions. A change of l 1 /^ in the relative 
inclination of its orbit to the earth’s 
would bring a chance of actual collision. 
We do not know, in default of laborious 
computations, how fast the planet’s orbit 
plane will shift, but to change the plane 
of the ecliptic by l 1 /** 0 takes about ten 
thousand years—so we and our immedi¬ 
ate descendants appear to be safe. Even 
if the two orbit planes were, and re¬ 
mained, exactly coincident, there would 
probably be many years of grace before 
the crash. If, when the planet reached 
the point of intersection, the earth was 
as much as 10,000 miles ahead or behind, 
no harm would come of it. The actual 
danger zone (allowing for the oblique 
crossing) is alxmt 12,000 miles in total 
width. Now the circumference of the 
earth’s orbit is 600 million miles, so that 
there is only one chance in 50,000 of a 
collision. Fifty thousand revolutions of 



San Diego, 9 P.M., 10 second*, //l, 
Schmidt telescope. Lower and Lower 


the asteroid would require about 125,000 
years. Within a much shorter time, the 
perturbations of the orbit planes would 
abolish the dangerous grade crossing. 

During the two billions or so of years 
since the solar system came into being, 
a good deal may have happened to this 
tiny planet. It has certainly never hit a 
larger planet—for in that case it 
wouldn’t be here—blit it may well have 
made a close approach to one of the 
planets, and been deviated by its attrac¬ 
tion from a less sensational, and less 
dangerous orbit. 

Despite these well-founded reasonings, 
a certain sense of insecurity remains. 
When we reflect that a projectile weigh¬ 
ing perhaps a billion tons, and moving 
more than 20 miles a second, got by the 
eurth, nearer than anything ever known 
before to astronomers, without being 
seen till it was well past, one starts 
thinking. Why it wasn’t seen sooner is 
clear enough—it came from the region 
in the heavens close to the sun, and, 
when nearest, w r as in the region around 
the celestial pole, where planet-hunters 
do not work. If its orbit had intersected 
the earth’s, and if it had come but a few 
hours earlier or later, we would have had 
no warning of the impending catas¬ 
trophe. In any event, it would not have 
wrecked our planet, nor destroyed all 
life, or all civilization upon its surface, 
although it might have spread nation¬ 
wide devastation, 

I F such a body should be observed at 
some fairly close approach, prior to 
the collision, and kept under watch till 
its orbit was precisely determined, it 
would be possible to predict the place, 
as well as the lime, of the disaster, and 
one might imagine a systematic evacua¬ 
tion of half a continent to escape the 
peril. But the chance of such a thing is 
so excessively small that, from the actu¬ 
arial standpoint, astronomers could not 
honestly ask for the endowment of an 
extensive “asteroid patrol” to forewarn 
us .—Princeton University Observatory. 
March 4, 1936. 
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Editor’s Foreword: Seeing in the 
dark may be said to be one of the 
ends of research in electronics; in the 
accompanying article Dr . Zworykin tells 
briefly yet succinctly of the results that 
have been obtained. By the system de¬ 
scribed , it is possible to focus electrons 
that have been emitted from certain sui - 
faces under the action of light , either 
visible or invisible . W ith such an elec 
tron lens it was only a step to the devel¬ 
opment of telescopes that can be used 
for seeing in the dark. 

E LECTRON optics is a comparative¬ 
ly recent branch of the science of 
electronics, based on the siinilarit\ 
of electron paths through certain type^ 
of electric fields and those of light rays 
through ordinary lenses. This field of 
study shows that it is possible to shape 
electrodes in such a way that the elec¬ 
tric field between them will act as an 
“electron lens,” capable of focusing the 
electrons leaving a cathode into an im¬ 
age of that cathode. Such an “electron 
lens” is found to have properties almost 
identical with those of an ordinary glass 
lens. For example, the image must be 
in focus if it is to be sharp; the mag¬ 
nification is determined by the distance 
from the electron source or object to 
the lens and from the lens to the ob¬ 
ject; furthermore, the image will he 
inverted as is the case with an optical 
image. Just as the camera lens must be 
corrected if the image is to be free from 
distortion, so must the electron lens be 
corrected in order to obtain a perfect 
image. 

Certain surfaces, such as cesiated sil¬ 
ver, emit photo-electrons under the in- 
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Figure 1 (abore): A diagram of the 
electron Ien» system described, show¬ 
ing the curved cathode and the 
anode cylinder to which a high posi¬ 
tive potential is applied. The focus¬ 
ing rings and the anode form the 
electron lens system which is adjusted 
by varying the potential applied to 
the rings at the point indicated by V 2 


Seeing in 

Made Possible by the Eleetron Lens . . . Foeuses 
Fleet runs its Glass Lens Foeuses Light . . . Use* 
ful for Seerel Signalling . . . Image Fidelity 

By VLADIMIR K. ZWORYKIN 

Director, Electronics Research 
RCA Manufacturing Company 



Figure 2: In this view of the image 
formed of a rectangular grid, dis¬ 
tortion is present, but in Figure 3, 
at the right, this distortion is elimi¬ 
nated by the simple expedient of 
curving the infra-red sensitive cath¬ 
ode of the tube upon which the 
image of the object to be repro¬ 
duced is thrown. Curved cathodes 
are shown in the drawings below 
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Alienee of radiation extending from the 
ultra-violet, through the visible, and well 
into the infra-red. If we could watch the 
electrons leaving such a surface when 
an infra-red image was projected on it. 
we would see close to the surface an 
“electron image” which is identical with 
our original projected image. However. 




Figure 5: An image tube with nine- 
inch scredh. Note the focusing rings 
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Figure 4: The aperture is introduced in 
the electron lens system to vary the mag¬ 
nification. This result is obtained by vary¬ 
ing the potential applied to the aperture 
through Vj, thus "shifting” the lens position 
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the Dark 


these electrons move in all directions 
so that at a very short distance from 
the photoelectric surface, the electron 
image blurs into a random cloud which 
bears no resemblance to the original 
picture. At first sight, it seems impos¬ 
sible that these electrons can ever be 
reassembled into an image again, but 
at this point electron optics comes to our 
aid and makes possible the reconstruc¬ 
tion of the image. This reconstructed 
image can then be made visible to the 
eye by directing it against a fluorescent 
screen. 

The electron image tube makes use* 
of an electron lens system to reassemble 
the electrons from the photo-electric 
cathode and to focus them onto a fluo¬ 
rescent screen which becomes luminous 



Figure 6: A telescope for "seeing 
in the dark/' described in the text 


when bombarded by elec¬ 
trons. Figure 1 shows dia- 
grammatically how this lens 
system is constructed. A high 
positive potential Vt supplied to tlm 
long anode cylinder to accelerate the 
electrons to a high velocity in order to 
produce fluorescence on the viewing 
screen. The anode, together with the 
focusing rings, form the “lens” system 
which can be adjusted by varying the 
potential Vo. This lens system will 
image a rectangular grid into an image 
such as is shown in Figure 2 on the op¬ 
posite page. 

In order to correct for the “pin 
cushion” distortion and curvature of 
the image field exietiiyj in Figure 2, 



Figure 8: A micro-specimen as seen 
with the set-up illustrated below 


the cathode is made curved as shown 
in the two diagrams, Figures 1 and 4. 
A photograph of the final corrected im¬ 
age obtained by this tube is shown in 
Figure 3. 

Finally, in order to he aide to vary the 
magnification of the lens system, an 
aperture is introduced between the an¬ 
ode cylinder and the focusing rings. 
Varying the potential V a of this aper¬ 
ture in effect “shifts” the position of the 




Figures 9 and 10: Examples of in¬ 
fra-red pictures as reproduced on 
the screen of an electron image tube 



lens, causing a variation in magnifica¬ 
tion. Figure 4 illustrates this arrange¬ 
ment. 

A typical image tube with nine-inch 
viewing screen is shown in Figure 5. An 
interesting use to which this type of 
tube may be put is exemplified in Fig¬ 
ure 6. A large aperture lens is mounted 
so as to image the scene, towards which 
the telescope is pointed, onto the infra¬ 
red sensitive cathode of the tube. This 
image is in turn reproduced on the fluo¬ 
rescent screen of the image tube, thus 
enabling the observer to “see” by infra¬ 
red radiation. Such a device can be used 
to test haze and smoke penetration by 
infra-red, for secret signalling, and 
other obvious applications involving in¬ 
fra-red rays. 

A NOTHER use is in connection with 
- infra-red microscopy. Figure 7 
shows an image tube and microscope 
arranged for infra-red work. The visible 
image of a micro-specimen as produced 
on the fluorescent screen is shown in 
Figure 8. 

The next two photographs (Figures 
9 and 10) were made by photographing 
the fluorescent screen of an image tube 
while an infra-red picture was projected 
onto the cathode. They illustrate fairly 
well the resolution and fidelity of the 
image obtainable. 
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A Modern Port 

Advance Port at Ocean for French City . . . Wharf 
Piers Unique . . . Built on Land, Floated, Sunk 
• . . Engineering Problems . . . Channel Dredge 


B ORDEAUX, for many generations 
famous for its wine trade, stands 
forth today because it is the third 
largest of the seaports of France. 
Present interest in this historic city 
is especially justified because of cer¬ 
tain engineering achievements recently 
wrought by the alert technicists of the 
Bordeaux Port Authority—accomplish¬ 
ments that have added greatly to Bor¬ 
deaux’ importance as a center of mari¬ 
time commerce. 

Bordeaux lies inland from the Atlantic 
Coast of France a distance of fully 62 
miles, and is reached by way of the 
Gironde and the tributary Garonne 
River, on which the port is located. The 
run between the open sea and Bordeaux, 
quite apart from tidal considerations 
and currents, is at times hampered by 
fog or by other obscuring conditions 
of the atmosphere. Low visibility com¬ 
pels reduced speeds and may lead to 
mishaps of varying gravity. Until lat¬ 
terly, vessels carrying passengers and 
mail matter have used Bordeaux, itself, 
as the point of embarkation; and un¬ 
favorable weather has occasioned vexa¬ 
tious delays both in the time of arrival 
or in reaching the open waters of the 
ocean. 

The demand for greater speed and 
the saving of time led the Port of Bor¬ 
deaux Authority to call into being an 
advance port or landing place for At¬ 
lantic liners at a comparatively sheltered 
position just inside the mouth of the 
Gironde and close to the sea. This halt¬ 
ing place for liners is linked by rail with 
Bordeaux; arriving passengers, mail, 
and express matter can be quickly trans¬ 


ferred to trains and whisked off to Bor¬ 
deaux no matter what may be the ex¬ 
isting navigational difficulties on the 
water route. Conversely, outgoing trav¬ 
elers, mail matter, and so forth, can 
now leave Bordeaux hours later than pre¬ 
viously and reach their waiting steamer 
at the advance port and be out at sea a 
short while afterwards. This makes it 
possible to save several hours, and is a 
great convenience to the traveler and of 
much value to the shipper. The Bor¬ 
deaux Port Authority has spent approxi¬ 
mately 11,000,000 dollars in providing 
the new accommodations. 

T HE udvance landing place consists 
primarily of a wharf, 125 feet wide 
and 1041 feet long, that is connected 
with the neighboring shore by a jetty 
that has a length in excess of 1000 feet. 
The wharf carries a building in which 
there are commodious waiting rooms, 
baggage rooms, a restaurant, and other 
conveniences. The wharf is wide enough 
for four railway tracks for the accom¬ 
modation of both passenger and freight 
trains; there are typically modern facili¬ 


ties for loading and unloading arriving 
and departing steamers. The connect¬ 
ing jetty carries two tracks and a broad 
roadway for motor vehicles plying be¬ 
tween the landing place and the nearby 
mainland and the coastal towns. The 
terminal is far enough offshore to as¬ 
sure at low tide a depth of water along¬ 
side averaging more than 40 feet; 
because the estuary is occasionally 
swept by strong winds and sizeable 
waves, the landing place is equipped 
with hydraulic fenders that serve as 
buffers between the wharf and moored 
vessels, so that neither the craft nor the 
terminal structure shall be damaged by 
any surging movement. 

The construction of the advance port 
presented difficulties. The landing place 
had to be set on an underpinning that 
would have its footing in a bed of firm 
clay underlying a stratum of sand, 
gravel, and shattered shells that has a 
vertical depth of from 20 feet to 30-odd 
feet—the area frequently being swept 
by sudden storms. It was manifest that 
pneumatic caissons could not safely and 
efficiently be used to get the sustaining 
piers down to the prescribed 
seating. That method would 
take too long and would be 
too grave a menace to the 
sand hogs laboring in the 
working chamber. After 
considerable experimenting 
and successive modifica¬ 
tions, the chief engineer of 
the port authority devel¬ 
oped unit piers or columns 
of a unique type that could 
be sunk into place quickly 
without employing pressure 
workers at all. 

Most of the piers that are 
carried deep into the water- 
bed took the initial form of 
cylindrical shells having a 
general diameter of 13 feet, 
a length of 87 feet, and flar¬ 
ing sections at one end 
about 25 feet in diameter. 
These cylinders, nearly 100 
of i them, A ^fc^iieavily rein¬ 
forced concrete structures 
"that were built on ahore; 
launched from a broad -gage 
marine railway so that they 



Two of the reinforced concrete cylinders in course of construction on shore and near th* 
site of the advanced landing wharf for steamships. Compare with man on the center scaffold 
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could be picked up, one by one, by a 
large floating derrick; and transported 
to their respective points of sinking at 
the terminal site. The derrick stood each 
cylinder upright with the flaring end 
downward and then set it on the bottom 
of the estuary. At that time each cylin¬ 
der weighed about 290 tons; and its 
deadweight was counted upon to make 
it penetrate the water-bed as the mate¬ 
rial inside the lower chamber was ex¬ 
cavated and transported to the surface. 

T HE excavating of the sand, gravel. 

and sea shells was done by a number 
of agitators arranged equidistant on u 
circle within each cylinder, the intake 
ends of these pneumatically operated 
contrivances lying a foot or two below 
the cutting edge of the flared bottom of 
the cylinder. Each agitator served the 
twofold function of stirring up the bot¬ 
tom material and of lifting it to the 
surface, and it was made up of tubing 
10 inches in diameter in which was in¬ 
serted axially a two-inch pipe that con¬ 
veyed high-pressure air to its lower end 
and discharged the air through 30-odd 
small holes that pointed upward. Both 
the 10-inch tubing and the contained air 
pipe reached from the water-bed up to 
the working platform on top of the cylin¬ 
der; the bottom edge of the agitator 
had long saw-like teeth to cut into 
and to break up the bottom materials. 

When compressed air was 
discharged upward, it pro¬ 
duced, in effect, an emulsion 
that was lighter than the en¬ 
veloping water, and this un¬ 
balancing caused a strong 
inrush at the bottom of the 
agitator and a vigorous 
movement surfaceward — 
the current being strong 
enough to carry fair-sized 
rocks up and overboard at 
the discharge points of the 
six agitators. 

In the foregoing manner, 
the materials enveloped by 
the belled bottom of the 
cylinder were excavated and 
the cylinder settled deeper 
and deeper until it reached 
and penetrated a few inches 
into the basic stratum of 
firm clay. Then, with the 
cutting edge thus sealed so 
that external water could One o 

not enter the cylinder, be- prepat 


neath the cutting edge, the 
agitators were used as pumps 
to lower the level of the water 
within the cylinder, and that 
operation caused the outlying qj 

water to act with a downward S 

pressure, like a deadweight, -5* 

great enough to force the ^ 

cylinder two or three feet in- <0 

to the clay and to anchor it ^ 

securely there. With that ^ 

done, the flared bottom cham¬ 
ber was permanently sealed C 

with concrete to produce a 
plug that would permit the ^ 

complete unwatering of the Q 

interior of the cylinder, after 
which the cylinder was 
poured full of concrete to c*? j 

transform the shell into u 
monolithic column. 

By following the proce¬ 
dure described, unit piers 
were launched, transported to 1 

their prescribed positions, on ’ 

and sunk to their final foot¬ 
holds in the sub-aqueous clay in the as¬ 
tonishingly short period of only two 
hours on an average. The pneumatic- 
caisson method would have taken much 
longer, would have been more costly, 
and would have been exposed to dam¬ 
aging if not destructive interruptions by 
abrupt changes of weather. 

Having created the advance landing 


The mole, or advanced landing near Le Ver- 
don, lies just inside the mouth of the Gironde 


place near the mouth of the Gironde, 
the Bordeaux Port Authority had next 
to provide a channel to the sea that 
would be of ample size to meet increased 
traffic and the needs of the biggest of 
French liners that would make use of 
that base. The existing zigzag channel 
could not be altered to satisfy the re¬ 
quirements, and the only acceptable so- 





On* of the monster, 290-ton pier cylinders being swung upright by a powerful derrick 
preparatory to starting its journey downward deep into the sand and day of the water-bed 
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Transverse section of advance port, with ship tied up. Note the buffers on the 
side of the wharf; also flared bottom ends of piers penetrating water-bed 


running that had a height of 11 feet and 
more—the dredge going steadily for¬ 
ward at a rate of two knots against a 
current that had a velocity of five knots. 
The ship was able to load and to dis-‘ 
charge herself 15 times in the course 
of 24 hours. This included the time taken 
to run to a dumping point and to return 
to her place of dredging. 

A LL told, the Pierre-Lefort, and an 
. older modified steam dredge, have 
excavated the new channel by which the 
Gironde is now linked with the Atlantic. 
That channel is more than half a mile 
wide, 2V2 niiles long, and has a depth of 
not less than 30 feet at low tide. The 
cutting of that channel required the ex¬ 
cavating of about 10,000,000 cubic yards 
of material. Roth the building of the 
advunce port and the dredging of the 
new channel have increased to u marked 
extent the advantages of Bordeaux for 
maritime trade: hut from a technical 
point of view, what has been done there 
is of outstanding interest to the entire 
engineering world because of the ways 
in which natural difficulties have been 


lution of the problem was the excavating 
of an entirely new channel that would 
cut straight across a wide and far-flung 
sand bar that lies off the mouth of the 
Gironde. This meant that dredging 
would have to he done in the open and 
often boisterous ocean. To deal with the 
difficulties, it was necessary to design 
and build a sea-going dredge of excep¬ 
tional characteristics and to equip her 
so that she could do her work without 
having her dredging apparatus dam¬ 
aged or herself injured in that exacting 
service. 

T HE craft built especially for the 
work is the suction dredge Piene- 
Lcfort. The vessel lias Diesel-electric 
drive, can be completely controlled from 
a central station, and is capable of re¬ 
ceiving and transporting to a point of 
discharge fully 2600 cubic yards of ex¬ 
cavated material. The Pierre-Lefort has 
two large suction tubes or dredges fitted, 
one on each side of her, to trail us the 
craft advances. The bottom intake or 
suction end of each of these tubes is 
fan-shaped and is arranged to rest upon 
the bottom and to be dragged along as 
sand or sediment is drawn into it. Pow¬ 
erful electric pumps within the Pierre- 
Lefort suck up bottom material and wa¬ 
ter at the same time and deliver the 
mixture into cargo compartments where 
the solid inatter remains after most of 
the water is diverted overboard. Gates 
in the bottom of the cargo compartments 
are opened when the loaded vessel has 
been moved to a deep water point for 
the discharge of the spoil. 

Aside from her notably up-to-date 
equipment and method of propulsion 
and mechanical drive, the success of the 
Pierre-Lefort is, in the main, due to the 


unique flexibility of her suction pipes mastered. Both undertakings have been 

which are so devised that the suction under the direction of Francois Leveque, 

ends can follow freely the contour of < hief engineer of the Port of Bordeaux 

the water-bed, while the vessel pitches Authority: each project was attacked in 

and rolls in a seaway without causing. a practical way only after much pre- 

wrenching or harmful stresses either to liminan study and experimentation, 

the ship or to the attached and dragging The completed project hears witness 
suction pipes. Each suction pipe is long j () the thoroughness with which that 
enough to do its work in water 65 feet stud) was made, as well as to the in¬ 
deep. The pipes arc each about 21 1 .•> genuity displayed by the French engi- 

inches in diameter and are secured to n eers in performing an outstanding job 

the vessel at their upper ends by revolv- „nder great difficulties, 

ing connections. Interposed in tin* steel ^ 

pipes at suitable positions there are flex¬ 
ible joints, and the suction or lower end /]T R. G. Skerrett , author of the pre- 

of each pipe is provided with a sturdy ceding article , has icritten another , 

ball joint. This exceptional flexibility in for early publication , on the enormous 
her suction pipes has enabled Pierre- Fort Peck Dam project. It is an unu.su - 
Lefort to do her work, day in and day ally interesting and lucid story of a sig- 

out, in the open sea while waves were nificant engineering feat. The Editor. 



A tested cylinder—a steel-encased monolith—about to receive its concrete cep 
for the immediate support of die deck end superstructure of the advance port 




Towing Tan 


k 



Tests Ship Scale Models 

T HERE has recently been put in full 
operation at Stevens Institute of 
Technology, Hoboken, New Jersey, 
an experimental towing tank, equipped 
to make accurate resistance measure¬ 
ments on ship models, and marking the 
culmination of four years of investiga¬ 
tion by Professor Kenneth S. M. David¬ 
son and other members of the Depart¬ 
ment of Mechanical Engineering. 

What is of particular interest in this 
connection is the fact that testing will 
be done with small models whose advan¬ 
tages in the matter of cost and conveni¬ 
ence are immediately apparent. In addi¬ 
tion to fundamental research in the field 
of hydrodynamics, the tank is 
available for commercial test¬ 
ing. 

The towing tank is 100 feet 
long, 9 feet wide, and 4.5 feet 
deep, of semicircular cross- 
section. It is built of ^4-inch 
copper-bearing steel plate set 
into cradles of three-inch 
channels. The whole struc¬ 
ture is carried on two lines of 
15-inch I-beams, which in 
turn are carried directly on 
specially built foundations in 
the cellar under the building. 

'Ellis precludes the possibility 
of building vibration being 
transmitted to the tank. It is 
set down slightly into the floor 
so that the top is at a con¬ 
venient height for observa¬ 
tion. 

The towing carriage is 
drawn along a stainless-steel 
rail by an endless cable. The 


A general view of the towing tank 
described in the accompanying text 

cable passes over a stepped pulley, di¬ 
rectly connected to a gear box, which in 
turn is connected to both an alternating- 
current and a direct-current motor. The 
direct-current motor is for acceleration 
and reversing ami the alternating-cur¬ 


rent drive is for constant speed towing. 

The measuring apparatus in general 
consists of a longitudinal dynamometer 
and two lateral dynamometers, all of 
which can be mounted on the carriage 
at once. In addition to measuring longi¬ 
tudinal resistances of ship models in the 
usual manner, combinations of both 
longitudinal and lateral forces can be 
obtained for sailing yacht models in vari¬ 
ous positions. These positions include 
heel angles up to 45 degrees and lee¬ 
ways up to 10 degrees. Measurements 
cun be taken to determine the centers of 
lateral resistance. A large dynamometer 
for obtaining hull resistances of full-size 
yachts is also part of the equipment. 
Included in the auxiliary equipment is 
an apparatus for calibrating the dyna¬ 
mometers against dead weights. 

It is believed that the Stevens tank is 
a valuable supplement to existing ship 
model towing equipment in this coun¬ 
try. It is thought that the small tank will 
be of decided value in the hull design 
field of both sailing yachts and commer¬ 
cial vessels. This can easily be seen when 
one compares the cost of models. On a 
particular project several small models 
with suggested differences could be built 
and towed for the cost of one large model 
and its test. This would allow' consider¬ 
able latitude in trying hull changes. 



Testing a model of a Hog Ifland type of ship 
in the tank. Note bow wave* and instruments 


Below: A scale model of a racing yacht is held by the car¬ 
riage at a heeled position to determine efficiency of hull 




Setting up the dynamometer! on the towing carriage to 
measure longitudinal and lateral resistance of a yacht hull 
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The Mystery of the 


A Particle or Entity which May Turn Out to be 
a Nonentity . . . The Law of Conservation Appar¬ 
ently Fails . . . What Scientists are Wondering 

By JEAN HARRINGTON 


I F anyone ever compiled the Ten Com¬ 
mandments for science, the law of 
conservation of energy would sure¬ 
ly be included among them. If ever 
there was a law within which nature 
seemed confined, it was the one which 
stated that energy may change its form, 
but it cannot be created nor destroyed. 

Energy is the chameleon of science. It 
appears as heat, as light, as motion. It 
is stored chemically in the food we eat, 
the air we breathe, and the coal that 
keeps us warm. It sends the electric 
current humming along our telephone 
wires, and it annoys our neighbors via 
our radio loudspeaker. It is latent in 
all matter, for science has shown us 
that mass and energy are only two dif¬ 
ferent forms of the same thing. Yet 
whatever its form, it remains intrinsi¬ 
cally the same: the capacity to do work. 

When we drive a car, the chemical 
energy of the gasoline is turned first 
into heat, and then into the mechanical 
energy which operates the pistons and 
turns the wheels. When we stop for a 
traffic light, the car’s energy of motion 
is transformed back into heat in the 
brake bands, the tires, and the road. 

Radiant energy of the sun is stored 
in growing plants by a chemical process 
known as photosynthesis. The eater, in 
turn, stores the supply in brain and 
muscle, ready to be put to use for men¬ 
tal or physical activity. 

E NERGY changes such as these can 
be similarly analysed in many an¬ 
other cycle. Often the amounts going into 
each successive form can be exactly mea¬ 
sured. The first scientist to suspect that 
these many different aspects of energy 
are equivalent was Benjamin Thompson, 
a British sympathiser who escaped from 
America during the Revolution. He be¬ 
came a military engineer for the Bavari¬ 
an government, which bestowed upon 
him his familiar title of Count Rumford. 
Late in the 18th Century, he was super¬ 
vising the task of boring cannon, when 
he noticed that the brass became hot and 
stayed hot as long as the process con¬ 
tinued. lie experimented with a crude 
calorimeter, and concluded that motion 
could be turned into an equivalent 
amount of heat. This observation in¬ 
spired a series of experiments which 
culminated a half century later in the 
acceptance of the law of conservation of 
energy. 

Today no one can say whether that 
law holds universally or not. The study 
of atoms has brought to light many cases 
where previously accepted laws and the¬ 


ories have seemed to fail. It is as if the 
atom assumed the privilege of misbe¬ 
having within its own tiny, private 
sphere. Not the least of its sins is its 
apparent disregard of the law of conser¬ 
vation of energy. 

To understand the how and why of 
this atomic peculiarity, we must first 
know a little about radioactivity. There 
is a certain group of heavy elements 



Figure 1: A diagrammatic represen¬ 
tation of the three types of rays 
emitted from radioactive elements 


uranium, thorium, and radium are typi¬ 
cal examples—-which are by nature un¬ 
stable, and which are breaking down 
continually into lighter and more stable 
elements. The reason for this spon¬ 
taneous disintegration is not thoroughly 
understood, hut it has to do with un¬ 
balanced energy conditions within the 
nucleus of the atom. For the heavier 
elements, the nucleus contains so many 
protons and neutrons that the forces 
holding them together are ill-adjusted 
and easily upset. In such a case, the 
nucleus will try to rebalance and stabi¬ 
lize itself by emitting some kind of par¬ 
ticle or radiation. A minute quantity 
of a radioactive element may take any¬ 
where from a few minutes to a billion 
years to disintegrate, depending upon 
how easily its equilibrium is upset, and 
how great the forces a particle in the 
nucleus must overcome in order to es¬ 
cape. 

A nucleus may choose one of three 
ways to throw off some of its excess 


internal energy, for there are three types 
of spontaneous emission. When these 
were discovered by Becquerel, back in 
1896; scientists thought they were some¬ 
thing new and mysterious in the way of 
radiations, and named them vaguely 
enough—alpha, beta, and gamma rays. 
But later investigation showed them to 
be old familiar friends, coming from a 
new and different source. The alpha 
rays proved to be streams of helium 
nuclei, massive particles with a positive 
charge of two. The beta rays turned 
out to be nothing but the well-known 
negative electrons, while the gamma 
rays were not particles at all but ap¬ 
peared to be similar in nature to light 
and X rays of a very short wavelength. 

T HERE is a very neat little diagram 
(Figure 1) which shows the differ¬ 
entiation of the three kinds of rays. 
Suppose we have a little piece of radium 
in an open metal container. If we put 
this in a strong magnetic field, the effect 
will be to sort out and separate the rays 
as they emerge. When an electrified par¬ 
ticle encounters a magnetic field, a force 
is set up which tends to make the par¬ 
ticle travel in a curve instead of a 
straight line. Now the alpha particle has 
a positive electric charge, so its path is 
bent in one direction; while the beta 
particle has a negative charge, and is 
sent off in the opposite direction. The 
reason its path is so much more curved 
is that it weighs so much less than the 
alpha particle, and hence responds more 
easily to th^deflecting force. The gam¬ 
ma rays, being electrically neutral, are 
not affected at all by the magnetic field, 
and continue their straight line course. 

Actually, this experiment could never 
be carried out, because the conditions 
for detecting the rays must be adapted 
for each of the three separately. More¬ 
over, no single radio-element ever gives 
off all three radiations simultaneously. 
A nucleus may emit an alpha or a beta 
particle, but not both together, although 
gamma rays may accompany either 
particle. 

In Figure 2 is a sketchy representa¬ 
tion of a typical disintegration family— 
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Neutrino 

part of the radium fieries. It shows how 
a nucleus breaks down in successive 
stages, by one way or another, until it 
reaches a stable form. Radium A, at the 
left of the diagram, emits an alpha par¬ 
ticle and thereby becomes a new ele¬ 
ment known as Radium B. This in turn 
gives up an electron and becomes Ra¬ 
dium C. The latter is a bit peculiar. 
Most of its atoms—more than 99 per¬ 
cent, in fact—emit beta particles and 
become atoms of Radium C'. A tiny, in¬ 
dependent fraction, however, chooses 
another path and turns itself into C" by 
shooting off alpha particles. The end 
product of both is the same thing, both 
C' and C" eventually becoming Radium 
D. This is a stable isotope of lead, and 
there is no further disintegration. 

To be strictly accurate, we should 
mention still a fourth kind of radio¬ 
emission. When elements are made arti¬ 
ficially radioactive, they sometimes emit 
positrons or positive electrons. But these 
need not concern us in our study of en¬ 
ergy conservation. It is the beta rays 
which concern us most. 

Now every atom of a given element 
is perfectly similar to every other atom 
of the same element. Each contains the 
same number of electrons revolving 
around the nucleus. Each contains the 
same number of protons and neutrons 
within the nucleus. And with each is 
associated a certain characteristic 


amount of energy. Thus, when a nu¬ 
cleus of one element loses an alpha or 
a beta particle, it changes itself thereby 
into the nucleus of a quite different ele¬ 
ment with a different characteristic en¬ 
ergy. Each transmutation, then, must 
involve the loss of a certain fixed amount 
of energy. 

The loss may be accounted for in sev¬ 
eral ways. In the first place, the very 
mass of the ejected particle represents 
a large amount of latent energy. The 


velocity, and hence the kinetic en¬ 
ergy of the particle, accounts for 
an additional loss. If these two are 
not sufficient to make up the re¬ 
quired energy difference of the two 
nuclei, a gamma ray may be thrown in 
to even things up. The gamma ray may 
possess varying amounts of energy, de¬ 
pending upon its frequency or wave¬ 
length. 

We have now arrived at a point where 
we may state our problem, and the gist 
of it is this: Given two identical nuclei, 
each of which emits an identical par¬ 
ticle, each thereby becoming identical 
nuclei of a different kind, the energy 
loss in both cases should be exactly the 
same. This is true for alpha emission. 
but it does not always hold for beta 
emission. At this crucial point, the law 
of conservation of energy apparently 
fails. 

How do we know this is true? Return¬ 
ing to our two identical nuclei, we shall 
submit them to a test which should show 
whether or not the energy loss really 
differs in the two cases. The experiment, 
devised by Ellis in 1921, is similar in 
theory to the one sketched in the first 
diagram; but this method is practical, 
for it is designed to study only the beta 
rays (Figure 3). A tiny speck of, let us 
say. Radium B, is placed in a metal 
container, next to a heavy lead block 
which bears a photographic plate. The 
whole apparatus is pluced in a vacuum 
box in a strong magnetic field. The rays 
passing through the slit are bent by 
the field, just as before, so that they fall 


on the plate, where each electron leaves 
its “photograph” as it falls. 

Suppose for a moment we have just 
two nuclei of Radium B and two beta 
rays, X and Y. They have the same en¬ 
ergy due to their intrinsic mass, and if 
they had the same velocity, they should 
be deflected the same amount by the 
magnetic field and land on the same spot 
on the film. The fact that they do not 
proves that they must have different en¬ 
ergies of emission, and there are no 


gamma rays in this ease to make up the 
difference. Yet both parent nuclei turn 
into identical nuclei of Radium C. 

Of course we could never get two iso¬ 
lated particles such as X and Y. There 
are many thousands of them, but they 
behave in the same way, perhaps no two 
among them having the same velocity. 
The developed film (Figure 4) shows 
a wide spread of energies, ranging con¬ 
tinuously from a maximum which cor¬ 
responds to the exact difference in en¬ 
ergy level between the two nuclei, down 
through 6 or 7 million electron volts. 

Because this apparatus sorts out elec¬ 
trons of different energies, just as a 
prism sorts out light of different wave¬ 
lengths, it is called a beta-ray spectro¬ 
graph. Indeed, the developed plate looks 
very much like a spectrum of light. 

NFORTUNATELY, the experiment 
is complicated by the so-called sec¬ 
ondary beta rays- -electrons which do 
not originate inside the nucleus, but are 
knocked from their orbits outside the 
nucleus. These, however, can be fairly 
easily identified. Instead of having a 
wide range of unrelated velocities like 
the electrons from the nucleus, they fall 
into various speed groups, depending 
on which orbits they come from. Many 
of them land, therefore, on the same 
region of the photographic plate, leav¬ 
ing a band or spectrum “line” which is 
darker than the background, as at A> 
B , and C in Figure 4, and is easily dis¬ 
tinguished 

But what of this continuous back¬ 
ground? Why do the nuclei send forth 
electrons of such different speeds? And 
what becomes of the excess energy when 
the electron is traveling slower than it 
ought? That is just what the scientists 
are wondering. If part of that energy 
simply disappears, leaving no trace of 
its passing, then the conservation law 
is an empty formula. Naturally, the 
investigators are reluctant to let it go 
at that. And so there have been pro¬ 
posed a number of alibis which seek 
to absolve the atom from its asocial be¬ 
havior. 

The explanation which has aroused 
the most interest to date introduces a 
new particle, the neutrino, into the 
atomic family. Unfortunately, the neu¬ 
trino, if it exists at all, is extremely shy 
and retiring. It has never been observed, 
and it has consistently evaded attempts 
to track it down. But if there really is 
such a particle, it will prove a godsend 
to the defenders of the energy conserva¬ 
tion law. 

The theory of the neutrino is simple 
enough on the surface. We have pointed 
out that the mass of the electron ac¬ 
counts for part of its energy. This is a 
by-product of Einstein’s law that mass 
and energy are only two different forms 
of the same thing. When the electron is 
going too slowly to use up all the ex- 



Figure 2: A typical disintegration terie*. Part of the radium family, from 
Radium A to Radium D, which it an isotope of lead. Explained in the text 
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Figure 3: A diagram showing how Ellis’s magnetic beta ray spectrograph works 


cess energy within its parent nucleus, 
suppose that the nucleus also emits an¬ 
other particle, with just enough mass to 
make up the difference. If this particle, 
our neutrino, had any electric charge, 
it should he easily detected in a mag¬ 
netic field. Since this is not true, we 
must assume that it has no charge, and 
is just a neutral mass like the neutron. 
On the other hand, if it were as heavy 
as the neutron, again it should be easily 
detected, because it would leave the 
nucleus so much lighter. As a matter 
of fact, scientists have made the start¬ 
ling assumption that the neutrino at 
rest has no mass at all! 

T HIS sounds absurd, of course, un¬ 
til we remember that a photon, or 
particle of light, has no detectable mass, 
hut still has energy and can be converted 
into mass upon occasion. Moreover, 
there is another scientific law which has 
bearing here: the peculiar fact that the 
faster a body moves the heavier it is. 
This effect is so slight at ordinary speeds 
that it cannot be detected. A freight 
train going at a SO-mile-an-hour clip 
weighs only a tiny fraction of an ounce 
more than it does at rest. But bring a 
laxly up close to the speed of light— 
186,000 miles a second -and its mass in¬ 
creases very appreciably. 

Th ese particles shooting off from 
atoms come as close to the speed of light 
as anything we know of except light 
itself. So if our neutrino, starting out 
from nothing, and working up to a 
velocity of 100,000 miles a second, mu\ 
acquire foi itself a small but very im¬ 
portant mass. 

Since the velocity of the beta ray is 
a variable quantity, differing from atom 
to atom, naturally the neutrino must 
also be a variable. The two are comple 
mentary mates, the one making up the 
deficiencies of the other, and the energ\ 
of the two always coming to the con¬ 
stant total we need to save our con¬ 
servation law. 


I p to date no one has been successful 
in devising an experimental technique 
sensitive enough to catch the neutrino 
up to its tricks, if, indeed, there is one 
to catch. All we have on it now is cir¬ 
cumstantial evidence. For instance. Dr. 
Kenneth Bainbridge of Harvard report¬ 
ed recently to the American Physical 
Society the discovery of certain pairs 
of isobars which, he claims, could not 
exist unless the neutrino also exists. 
Isobars are elements identical in weight 
but differing in chemical properties. 
That is, their atoms contain the same 
total number of protons and neutrons, 
but in different proportions. By a com¬ 
plex mathematical development, it has 
been apparently shown that pairs of iso¬ 
bars differing in atomic number by only 
one are a theoretical impossibility, un¬ 
less a neutrino weighing more than zero 
is a factor in their creation. Dr. Bain- 
bridge and his associates, using a mass 
spectrograph, a precision instrument for 
weighing atoms, have definitely isolated 
three such pairs. This is, of course, in¬ 
direct evidence for the neutrino hypothe¬ 
sis, and it is not entirely above question. 

The neutrino theory was first pro¬ 
posed by Pauli; since then the great 
Italian physicist Fermi has tried to put 
it on a mathematical basis which would 
conform to wave mechanics, the quan¬ 
tum theory, and all the other theories 
of the nucleus. Unfortunately, the neu¬ 
trino has of late fallen into disfavor, 
principally because Fermi’s mathemat¬ 
ics predict the wrong results. In science, 
a theory may be logically possible, but 


if it is not mathematically sound, then 
alas for logic! The neutrino worked in¬ 
to so neat a case for the law of energy 
conservation that it is rather a pity to 
discard it. But it seems we must, at least 
for the time being, until someone puts 
it on a sounder mathematical basis, or, 
better yet, actually finds it. 

Two German physicists, Beck and 
Sitte, have put forth an alternative the¬ 
ory, which likewise has its good points 
and its bad. Instead of a neutrino ac¬ 
companying each beta particle, they 
suggest that a positron or positive elec¬ 
tron is its chosen mate. Dirac has shown 
that electrons and positrons may be 
created in pairs out of other forms of 
energy, so there would be nothing 
strange in this. Instead of actually es¬ 
caping from the nucleus, as the neutrino 
is supposed to do, the positron is im¬ 
mediately recaptured by the nuclear 
forces, and is thenceforth divorced from 
its partner electron. 

This theory does not fit well, either, 
with the experimental facts, without 
some intricate and not thoroughly justi¬ 
fied mathematical juggling. It lias re¬ 
ceived less interest and attention from 
physicists than the more spectacular 
neutrino theory. 

A third school of thought has attempt¬ 
ed to show that the law of conservation 
of energy does not necessarily always 
hold true. We have mentioned before 
in another article the principle of proba¬ 
bility, the underlying theory of wave 
mechanics, which has already reduced 
many of our physical laws to expres¬ 
sions of average rather than absolute 
behaviour. Perhaps energy conservation 
is also only an average condition. 

It seems improbable, however, that the 
law should be broken only, so far as 
wo know, by the beta rays. Such con¬ 
sistency in misbehavior is rather incom¬ 
patible even with the law of probability. 

I DO not claim to set myself up as a 
prophet of science, but I am willing 
to hazard a guess that none of these 
three theories will hold out much longer. 
Probably the ultimate solution of the 
beta ray mystery is still forthcoming, 
when some scientist or other thinks up 
a better idea; an idea perhaps just as 
understandiffcle as any of these, but 
which will better fit the facts. And the 
rest of the scientific world will be left 
thinking, “I wonder why that didn’t 
occur to us before?” 



Figure 4: A beta ray spectrum, showing a continuous background due to primary 
beta rays, and darker "lines” A, B and C, due to groups of secondary beta rayf 





A pre-war type of armored ship, the French Danton, 
utilizing the Emile Bertin system of protection—a "cais¬ 
son” within the hull—as a protection against torpedoes 
which can be launched from aircraft as well as water craft 


The much-discussed "blisters,” or bulges, which add a 
cushion to absorb the shock of underwater explosions. 
This section, of the British Royal Sovereign, shows good 
internal protection through extreme compartmentation 



Armor protection of the French Bretagne which is still in 
commission. The main armor belt is 13 Vi feet wide; and 
there are two protective decks plus a complex system of 
interior bulkheads, all of which protect against torpedoes 


The great battle-cruiser Hood of the British Navy, the 
armor and protection of which weighs 13,800 tons, or 
one third the vessel's load displacement. Note the liquid 
"mattresses” that are formed by the open-at-bottom bulges 


THE CAPITAL SHIP’S STRUCTURAL DEFENSE 


T HAT the mightiest units of world navies of today are 
proof against surface, underwater, and air attacks is a 
hotly discussed question. Yet certain battleships are well- 
nigh invulnerable. Why this is possible can readily be im¬ 
agined after a study of the extent to which compartmentation 


and armor plating are achieved in- the capital ship sections 
shown above. While the hulls may appear thin, they are in 
reality quite heavy, the armor belts at the water-line being 
up to 16 inches in thickness. From drawings by C. E. Turner, 
through the courtesy of The Illustrated London News . 
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Fairbottom Bobs 


Oldest Newcomen Engine . .. Salvaged, Shipped to 


M ORE than 40 years ago, at the very 
time when Henry Ford was build¬ 
ing the car that was to revolution¬ 
ize land transportation, there appeared 
in Scientific American an article called: 
“A Newcomen Steam Engine” and in it 
the unnamed author commended the di- 


America from England .. . Restored . .. Operating 
Once Again ... A Mechanical Link with the Past 

By F. D. McHIJGH 


rectors of various techno¬ 
logical museums for their 
uttempts to “give the pres¬ 
ent generation a vivid idea 
of the triumphs of some of 
the great mechanical minds 
long passed away” through 
models based on old draw¬ 
ings and engravings. He 
pointed out, however, that 
valuable as these models 
were, they lacked actuality 
and left a doubt in the mind 
of the spectator of their 
literal accuracy, and, fur¬ 
ther, lamented the fact that 
more actual examples were 
not obtained and preserved 
for posterity. 

“At the present moment,” 
the article read, “there is a 
specimen of an engine built 
by Newcomen, of Dart¬ 
mouth, in 1705, rusting 
away in the open air for 
want of a friendly hand be¬ 
ing put forth for its preser¬ 
vation. . . . The date of its 
erection in Fairbottom Val¬ 
ley, half way between Ash- 
ton-under-Lyne and Old- 



nized the historical impor¬ 
tance of the Newcomen— 
the first practical form of 
reciprocating steam engine 
—and resolved that if pos¬ 
sible he should have it as 
the keypiece of the power 
exhibit in the great museum 
then taking form at Dear¬ 
born. 

When he visited England 
in 1928, one of his first con¬ 
cerns was to make a pil¬ 
grimage to Ashton-under- 
Lyne, not far from the fa¬ 
mous Lancashire cotton city 
of Oldham, finally reaching 
the site of the old engine. 

A S was to be expected, old 
Fairbottom Bobs, after 
working some 70 years in all 
sorts of weather and stand¬ 
ing derelict another 100, 
was not much to look at 
when Mr. Ford first viewed 
it. The beam had collapsed, 
the connecting chains had 
disappeared. All that re¬ 
mained visible of the struc- 


ham, is uncertain, but it was In the foreground is the "wagon” type boiler that replaced ture was the masonry col- 

probably toward the end of the original "haycock” type which powered Fairbottom Bobs umn that had supported the 

last century. It is still on beam trunnions, the cylin- 


the original site.” 

There followed a technical description 
of the engine, in which the interesting 
point is made that to keep the piston 
joint in good working order, the top was 
commonly packed with horse dung. 

“It appears probable,” the article con¬ 
cluded, “that this is the oldest engine in 
existence, but it is in a most dilapidated 
state.” 

It was “Fairbottom Bobs” the author 
was describing, but he did not know it 
by that name. This is how it came by its 
nickname, according to local tradition: 
When motionless it was hidden from the 
view of the surrounding countryside by 
low hills of slag, built up when the val¬ 
ley was still a prosperous mining dis¬ 
trict, but when it was in operation the 
beam-ends could just be seen bobbing 
up and down against the horizon, like a 


couple of bent old rustics nodding over 
their cups. 

Thirty-four years elapsed between the 
time that article was written and the 
time when it was brought to Henry 
Ford’s notice. Meanwhile, the obscure 
farmer-engineer of Dearborn had be¬ 
come an international figure and the 
“ruler” of one of the world’s greatest 
industrial empires. 

After all those years old Fairbottom 
Bobs, now well past the two-century 
mark, still stood its ground, still awaited 
the “friendly hand” that was to rescue 
it from oblivion, and the old residents of 
Fairbottom Valley who had lamented its 
passing themselves had long since passed 
from the scene. 

Mr. Ford, who had operated (station¬ 
ary) engines long before he began put¬ 
ting them on wheels, immediately recog- 


der and its piston rod, which had fallen 
sideways, the trunnions and their steps 
and old curved wooden arm, sundry iron 
work from the beam, and the wreck of 
an old “wagon” boiler. But that was 
enough. Mr* Ford had no difficulty in 
envisioning this great mechanical link 
with the past restored in its entirety. 

The trustees of the estate of the Earl 
of Stamford, apprised of the purpose 
for which Mr. Ford desired the engine, 
proved to be in utter sympathy with the 
idea; in fact, insisted that Mr. Ford ac¬ 
cept the famous engine as a gift. Only 
there were, of course, many formalities 
to be complied with and legal technical^ 
ties to be straightened out. 

The negotiations between Mr. Ford’s 
agents and Lord Stamford’s trustee* en* 
dured a year and had assumed the pro¬ 
portions of an international treaty when. 
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in July, 1929, everything having been 
most satisfactorily arranged, the work 
of taking down and picking up the re¬ 
mains of Fairbottom Bobs and prepar¬ 
ing it for shipment to America began. 

It was no easy task—an engineering 
job in itself. On one side lay slag hills 
crossed only by narrow foot¬ 
paths. On the other flowed 
the Medlock, normally a 
gentle stream about 12 feet 
wide, which runs down an 
80-foot channel it has cut for 
itself through the slag heaps 
and can easily be crossed 
on stepping stones. After a 
few hours of rain, however, 
it becomes a raging torrent. 

To get trucks and derrick 
to the site, and later to re¬ 
move the carefully boxed re¬ 
mains of the old boilers and 
170 tons of masonry and 
machinery, Mr. Ford’s en¬ 
gineers had to build a tem¬ 
porary bridge and lay a nar¬ 
row-gage railway across it. 

Several times during the 
building of the bridge the 
workmen had to abandon 
their tools and run for their 
lives and then, when the wa¬ 
ter had subsided, recover 
tools and planks many miles 
downstream. 


Fairbottom Bobs taken 60 years before 
plainly indicated that certain missing 
parts must have tumbled down the well 
when the engine’s superstructure fell 
apart. To reach the bottom of the 220- 
foot shaft, filled with water to within 18 
feet of the gurface, was, the searchers 
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the aid of careful measurements and 
photographs, the reconstruction of what 
possibly is the oldest engine on earth 
could easily be achieved. 

Carefully (and somewhat hastily, be¬ 
cause souvenir-hunters were by that 
time visiting Fairbottom Valley in in¬ 
creasing numbers) the pre¬ 
cious relics were boxed and 
moved across the wooden 
bridge to waiting railway 
trucks and shipped to the 
docks. Meanwhile, as a ges¬ 
ture of friendliness toward 
the generous trustees of the 
Earl of Stamford, Mr. Ford 
ordered a new footbridge 
*** erected near the site of the 
one washed away during the 
operations, so that today, no 
matter how merrily the 
Medlock overflows its banks, 
the cottagers of the valley 
can reach their homes dry- 
shod. 


O N November 2, 1929, 
iust four months after 


M OTHER Nature gave 
the Ford forces va¬ 
liant battle every step of the 
way. She had spun a web of 
heavy interlacing branches 
of ivy about old Fairbottom Fairbc 

Bobs. She had sent up tall luitrat 

trees to hide her century’s 
labor and thrust their destructive roots 
into the crevices of the stone foundation. 
Chains and other parts of the engine 
had fallen into the 220-foot pump shaft. 

When the engine had been dismantled 
and all visible parts carefully examined, 
cataloged, and crated, the work of re¬ 
covery was only well begun. Next came 
the turning up of the soil for yards 
about to uncover parts of the operating 
gear that through the years had gradu¬ 
ally become buried in the earth’s sur¬ 
face: cylinder castings, reduction box, 
jack head pump, suction flange, top and 
bottom motion shafts, operating levers 
and the like. It was long, hard labor but 
well rewarded; as each new find came 
to light and revealed to the patient 
searchers more precise knowledge of the 
actual mechanism of the engine, it was 
greeted with much enthusiasm. 

Next came the removal of the central 
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Fairbottom Bobi in its original setting. This and 
lustration on opposite page are from 60 year old 


realized, a well-nigh hopeless task, and 
even if successfully accomplished prob¬ 
ably would prove a fruitless one, since 
several generations of Fairbottom boys 
had amused themselves by tossing bricks 
and other objects into the well and any 
pieces of value at the bottom in all 
likelihood would now be buried under 
mud and debris. Some of the missing 
parts, however, might be wedged across 
the shaft and on that chance heavy grabs 
were lowered. 

The results of this method were nil, 
so a staging was built down to the water’s 
edge and there a force pump capable of 
lifting 200 gallons a minute set up. At 
first this effort seemed to be meeting with 
success. The water level rapidly fell 10 
feet. But it fell no farther. Seepage from 
old mine galleries far below now easily 
overcame the pump. The engineers con¬ 
ceded this final minor victory to the 


column, a 14-foot pylon built of some forces of nature, and though the water 


450 heavy blocks of stone. Each stone 
was marked in position with identifying 
colored numerals. 

Now began the attempted search of 
the pump shaft itself. Photographs of 


was probed with an 18-foot boathook 
from the lowered level nothing of value 
came to light. 

They were satisfied, and well might 
be, for with the material they had and 


v/ just four months after 
operations were begun at 
Ashton-under-Lyne, Fairbot¬ 
tom Bobs was shipped to the 
United States. Some months 
later Mr. Ford’s English 
agents were enabled to 
acquire another Newcomen 
type atmospheric engine— 
one of the three known to 
be working throughout the 
world—and this one a par¬ 
ticularly interesting speci¬ 
men, since it has a separate 
the il- condenser, and is thereby 
photos unique. In the neighborhood 
they found an old “haycock” 
boiler, of the type used originally with 
Fairbottom Bobs, the “wagon” boiler 
having been a later “improvement.” This 
boiler was still in service—-as a water 
tank. It was bought and shipped to Dear¬ 
born— where it gives the final and au¬ 
thentic touch to the restored masterpiece 
of Thomas Newcomen, the blacksmith 
who gave the world the first practical 
means of draining mines. 

In the operation of the Newcomen 
atmospheric engine, steam at little or 
no more than atmospheric pressure was 
admitted to the cylinder through a valve, 
a counterweight on the beam raising the 
piston. A jet of water then entered 
the cylinder, condensing the steam. At¬ 
mospheric pressure, forcing the piston 
down, did the work on the pump. The 
next entry of steam expelled the con¬ 
densed water through a valve. 

Fairbottom Bobs has been perfectly 
restored, with the use of only such new 
material as was necessary to put it in 
working order again. And it does work 
today, or could he made to work, as well 
as ever it worked in the old Cannell Col- 
leries in Ashton-under-Lyne. 


The cliff which is the site of the richest radium strike to date, at Great Bear 
Lake in the Canadian Arctic. The productive vein follows along the water’s edge 


Ores of the Canadian Arctie . . . By Air and 
Water and Rail to the South . . . Refined and 
Made Ready for Hospital Use Near Toronto 


AT a well guarded factor) in the small 
town of Poit Hope, Ontario. (>() 
miles east of Toronto, chemists arc 
busy extracting the world’s most pre¬ 
cious mineral from tons of carefully 
guarded and protected rock which have 
journeyed nearly 3000 miles by air, wa¬ 
ter, and rail. Radium sells for 70,000 
dollars a gram, or about 2,000,000 dol¬ 
lars an ounce. 

Radium is being manufactured in 
Canada from ore found on the shores of 
Great Bear Lake, on the Arctic Circle. 
Ontario hospitals are using radium 
mined in the far north, and the medical 
world is looking to the Canadian Arctic 
to supply largo quantities of this valu¬ 
able mineral so necessary to-day in the 
tieatment of cancer. 

There is a jump of nearly 3000 miles 
from the Port Hope radium plant to the 
mining camps on the shores of Great 
Bear Lake. It used to take the better 
part of a year to get into the country. 
Now. from the mine to the plant, with 
favorable flying weather to Edmonton 
or Waterways, railway points, takes but 
three and a half days. The airplane has 
to a large extent made possible the rapid 
development of this new mining region. 

Radium from the Arctic dates back 
but a few years, to the beginning of tin- 
decade, when two prospectors struggled 
against blizzards, snowblindness, and an 
inhospitable country to reach an island 
in Great Bear Lake on which they had 
noted a peculiar mineral formation the 
previous summer while flying over the 
region, southward bound. 

On the shores of Great Bear Lake 
men are busy, winter and summer, tak¬ 
ing from the earth tons of rock rich in 


Prospectors working on a claim in 
the Great Bear Lake mining field 

silver and radium content. Tunnels have 
been dug in what a few years ago was 
an unknown and isolated wilderness, 
passed through by perhaps a few trap¬ 
pers and a few' Indians. Now there are 
mine railways, ore compressors, work¬ 
shops, log cabins, stores, airports, and 
radio stations. Now the lake in summei 
has the traffic of a variety of boats, 
while planes land and take off from its 
sometimes turbulent waters. There, on 
the shores of Great Bear Lake, the hags 
of ore are filled, ready for shipment 
south. 

At Port Hope a new method has been 
developed which cuts the time of extrac¬ 
tion from the rough ore to three months. 



Pilou who fly the Canadian north]and are nowaday! prepared for shipwreck 
on the many lake! of that region. They carry inflatable folding rubber canoe* 



The plant at Port Hope, Ontario, where radium is being produced from ore 
mined in the Canadian Arctic. A large plant, considering the circumstances 


By JAMES MONTAGNES 



Gilbert LaBine, discoverer of the 
ore at Great Bear Lake (on right) 


Radium can he obtained only hv chemi¬ 
cal treatment requiring many opera¬ 
tions. Three tons of chemicals are neces¬ 
sary to procure radium from a ton of 
ore. With these huge quantities of 
chemicals the crushed ore is treated. 
Every resultant solution and residue are 
handled over and over again, to extract 
every particle of radium concentrate 
from it. With every move in the process 
so carefully checked, weeks go by be¬ 
fore pure radium is produced. 

Great care is taken in handling ra¬ 
dium bearing ore at the plant, for radium 
is a dangerous mineral, although it has 
healing qualities. Even the ore as taken 
from the mint* is likelv to damage the 



A finished radium "needle,” for 
use in treating cancer by radium 


^kin of any person handling it careless¬ 
ly or injudiciously. 

The chemical process of extracting 
radium from pitchblende develops a 
number of by-products in the form of 
salts and minerals of different kinds. 
These are reclaimed from the various 
solutions through which the ore is put. 
Silver, lead, and some minerals used 
in the paint und pottery trades are thus 
obtained. Other by-products, such as 
uranium by-products, are sealed in small 
glass containers and shipped to recog¬ 
nized laboratories in Canada, the United 
States, and Europe for certification of 
radium content. 

T HE radium plant differs from most 
mining plants in that it is largely a 
laboratory, few heavy machines being 
used, except for the crushing, boiling, 
and live steam processes. Earthenware 
jars, glass retorts, and other utensils of 
the chemical laboratory are mainly in 
evidence, rather than the bulkier objects 
one would expect. 

Doctors and patients have their eyes 
on this radium plant. The hopes of many 
cancer sufferers arc centered in this com¬ 
paratively new industry, for radium 
treatments are the best cure for cancer 
ailments discovered up to this time by 
the medical profession. Only a very 
small quantity of radium is in use in 
hospitals—nearly all that is now avail¬ 
able. And that small amount is not 
enough for all the hospitals where can¬ 
cer sufferers are being treated. The ex¬ 
pense and scarcity of the mineral, until 
recently mined only in the Belgian Con¬ 
go, have made it possible for only the 
larger hospitals to have fractional quan¬ 
tities of a gram. A source such as that 
of the Canadian Arctic is therefore con¬ 
sidered of the greatest importance in 
the medical world. 



Refilled work in the radium laboratory at the Port Hop* radium plant, show¬ 
ing how tha ora it reduced to a fraction of a gram for medical purpoaet 
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Lying-Down Spectacles 


“TXECUMBENT spectacles’'—glasses for 
XV invalids and others who have to lie 
more or less flat on their backs and who 
wish to read—were shown to the public for 
the first time at the British Industries Fair, 
reports Science Service. These spectacles 



enable the wearer to see more or less at 
right angles to the ordinary line of sight. 
They contain a pair of prisms, which pro¬ 
ject incoming rays of light in such a way 
that the wearer can read a book held com¬ 
fortably at arms’ length, resting on the 
waist—in a position where it could not be 
read at all, ordinarily, without raising the 
head from the pillow. Corrective lenses for 
righting defects of eyesight in the usual way 
can be combined with the two prisms. 

Shortage of Coal-Tar 
Chemicals 

A WORLD shortage of important coal-tar 
chemicals is predicted for the near 
future by Industrial and Engineering Chem¬ 
istry. The shortage of crude naphthalene is 
described as acute. Germany has already 
placed an embargo and indications are that 
at least one other country abroad will fol¬ 
low suit. Lnsettled conditions abroad plus 
fundamental changes in certain chemical 
processes aggravate the condition. In the 
last few years naphthalene has gained an 
unusually prominent place among intermedi¬ 
ates. It is widely used in industry for the 
manufacture of dyestuffs, explosives, and 
phthalic anhydride. The latter is a consti¬ 
tuent in the manufacture of one of the plas¬ 
tics, the demand for which has grown 
rapidly, particularly with its inclusion in 
formulas for protective coatings. 

According to the Chemical Division of the 
Department of Commerce, 4934 metric tons 
of naphthalene were shipped from Germany 
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to the United States in the first 11 months 
of 1935, as compared with 8942 tons for the 
corresponding period of 1934. The domestic 
demand for naphthalene in Germany has 
increased to a point where a national short¬ 
age is threatened there and as a result the 
Reich Government has issued a decree pro¬ 
hibiting exportation of crude naphthalene, 
although refined grades may still be export¬ 
ed under certain circumstances. 

The consumption of naphthalene has not 
appreciably declined for the manufacture of 
the older products, such as moth balls, and 
the increase lias been for these new uses. 
During 1934 over 38.000,000 pounds of re¬ 
fined naphthalene were produced in the 
United States and 48,000,000 pounds of the 
crude were imported, 22,000.000 of these 
coining from Germany, 7,300,000 from Bel¬ 
gium, 7,000,000 from the United Kingdom, 
5,765,000 from Poland and Danzig, and the 


balance from Czechoslovakia, the Nether¬ 
lands, Russia, and Canada. 

It is a tribute to the enterprise of our 
chemical manufacturing industries that 
there should be a threatened shortage in 
naphthalene, especially since domestic 
sources have already developed to the point 
of furnishing quantities far in excess of all 
demands that could have been foreseen but 
u few years ago.— A. E. B. 


FIFTH AVENUE 

EWELRY, silk stockings, wo¬ 
men’s dresses, hats, lingerie, cos¬ 
metics—many South American wo¬ 
men now shop for these things on 
Fifth Avenue by air. 


Japanese Beetles 
Resisted Winter 

OLD weather of the past winter in the 
area infested by the Japanese beetle— 
roughly, eastern Pennsylvania and the south¬ 
ern two thirds of New Jersey—seems to 
have been no hindrance to the grubs that 
were hibernating in the ground. 




Courtisy The Whits Motor Compsny 


The world's largest strip shovel is Shown lifting the world's largest coal truck 
loaded with 50,000 pounds (total weight 90,000 pounds). This powerful fhscy 
rus-Erie shovel can move from 2000 to 5000 cubic yards of earth every hour 
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Recent studies by entomologista of the 
United States Department of Agriculture 
show that numbers of this destructive pest 
in the soil do not decrease in winter, usually 
the season of heaviest insect mortality. Even 
the abnormally cold winter of 1933*34 in 
the east killed comparatively few beetle 
grubs. 

Low temperatures, entomologists explain, 
stop activities of disease organisms that 
prey on larvae of the beetle in the soil in 
warm weather. Furthermore, the larvae, or 
grubs, of the beetle—the overwintering 
form— go down so deep into the ground that 
they are beyond the reach of intense cold. 

Japanese beetles in the ground reach 
greatest numbers early in September at the 
end of two months of active egg laying. 
Then they decrease until the weather gets 
cold. Return of warm weather starts another 
decrease in the number found in the ground 
—most striking in May and early June. 

New Treatments for 
Heart Disease 

I NJECTIONS of alcohol into the nerves 
beside the spine, removal of the thyroid 
gland, and a diet of few calories arc among 
the new methods of treating heart disease. 
These and many others weie described by 
Dr. W. D. Stroud of Philadelphia at a meet¬ 
ing of the Americun College of Physicians. 

Too often the heart is treated for symp¬ 
toms that are brought on bv disturbance of 
the sympathetic nervous system, Di. Stroud 
pointed out. Doctors are finding more and 
more that prolonged constant anti-syphilitic 
treatment is of definite value in preventing 
heart disease due to syphilitic infection. 

As yet no vaccine has proved beneficial in 
arresting rheumatic heart disease, Dr. 
Stroud said. Digitalis, nitroglycerin, and rest 
continue to be standbys in treating certain 
forms of heart disease. For the much- 
dreaded angina pectoris, Dr. Stroud said 
that a cheerful outlook, reassurance of the 
patient as to his condition, and a readjust¬ 
ment of his daily routine with mild sedatives 
continues to be beneficial.— Science Service 

New Automatic 
Train Stop 

AN automatic train stop has been pcrfec- 
-l\. ted by an Austrian engineer named 
Koflcr, which is apparently free from the 
defects of those now in use. particularly un¬ 
der conditions of ice and snow which put the 
present contact equipment out of operation. 
The Kofler train stop, which is characterized 
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The "star gazer” in use 

by rugged construction, extreme simplicity, 
low initial cost (said to be about lb7 dol¬ 
lars), and low upkeep com, consists of an 
arm attached to a signal post. When set at 
“stop” the arm lowers, engage* a tripbar on 
the locomotive that lias direct connection 
with the wheels and sets m motion the mech¬ 
anism that brings the locomotive to a stop. 
The device is illustrated in two accompany¬ 
ing photographs. 


PESTS 

HTWO billion dollars just about 
covers the damage done by in¬ 
sect pests in this country each year. 
This sum is estimated from the 
known amount—about nine hun¬ 
dred million—of the damage done 
annually by 34 of the more impor¬ 
tant insect pests. 


Star Gazer 

M OST practical of all the gadgets we 
have seen for locating and learning 
the constellations is a rather simple one in¬ 
vented by Prof. Walter Bartky of the De¬ 
partment of Astronomy at the University 
of Chicago. A common flashlight battery' 
and lamp illuminate a motion picture film 
which may be shifted to any one of the 
common constellations* shown on it, simply 
by pushing the film through to the desired 
“frame.” The whole “Stellarscopc” is then 
held up to one eye, while the other eye 
beholds the actual skv. The Stellarscopc b 


then moved about until the images in both 
eyes coincide, and this automatically picks 
out the whole constellation far more easily 
than the familiar old method of “Now fol¬ 
low down from that one, a little bit to the 
left to a red one; and then over to the next 
one just above Smith’s woodshed; and on 
down again about to the roof; and then 
over. . . .” Or, even if large illuminated 
charts are used, the eye must be shifted 
back and forth, so that the views are not at 
first seen as a whole, as with this little de¬ 
vice. It deserves the commendation it prob¬ 
ably will receive. The University of Chicago 
is using Stellarscopes in its evening class 
work exercises. 

Wood Distillation 
Comes Back 

J UST a few years ago we reported in these 
columns that synthetic methods for the 
production of acetic acid threatened the life 
of the wood-distillation industry. The wood- 
distillers were not willing to give up the 
ghost so easily, however, and they put re¬ 
search chemists to work with the result that 
improvements in wood distillation methods 
have again put acetic acid from this source 
in a favorable economic position to com¬ 
pete with the synthetic product. By con¬ 
tinuous direct separation of acetic acid, 
wood alcohol, acetone, and tar from the 
crude pyroligneous acid from the retorts, 
substantial savings are effected over the now 
obsolete process involving the intermediate 
production of calcium acetate. The azeo¬ 
tropic distillation process yields glacial 
acetic acid directly. A. K. B. 

The Electrocamera 

P ARALLELING recent developments in 
the photography of lightning discharges, 
u new technique called “electrophotogra¬ 
phy” has produced portraits of electrical 
discharges through insulating materials. The 
importance of the new development, accord¬ 
ing to the Industrial Bulletin of Arthur D. 
Little, Inc., is due to the need for better 
insulators in modern methods of power 
tiansmission and use. Moist oil-immersed 
photographic film or paper is placed in a 
light-proof housing with the insulating ma¬ 
terial being examined, then a high-potential 
alternating current is passed through and 
a photographic record is made of the loca¬ 
tion and intensity of the breakdown of the 
insulator. 

Collision of electrons and charged posi¬ 
tive ions produces a local corona, says the 
physicist, but whether lie is right or wrong, 
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the new method indicates the voltage at 
which cable destruction will begin, and it 
may be applied as well to mineral insulating 
oils, solid insulating materials, the new 
“superdense” papers and tapes used in cable 
manufacture, and even impregnating com¬ 
pounds. The very mechanism of electrical 
breakdown and the factors effecting it may 
now be studied more effectively, and the 
modern knowledge of materials brought 
more successfully to bear on electrical en¬ 
gineers* problems. __ 

Great Circle Aircraft 
Construction 

T HE shortest distance between two points 
on the surface of the earth is on a “great 
circle.** The diameter of a “great circle” 
is the diameter of the sphere itself. But 
what has the great circle to do with airplane 
construction, and why did newspaper an¬ 
nouncements of geodetic or great circle 
construction by Vickers in England arouse 
such interest? 

The most efficient way to build an air¬ 
plane is to make it a monoplane, and the 
most efficient way of securing good climb 
and take-off is to give the monoplane a large 
aspect ratio, which, in non-technical lan¬ 
guage, means to give the wing a long span. 
But when the monoplane wing is long and 
thin (it should he thin for aerodynamic effi¬ 
ciency) the high bending moments near 
the fuselage are very hard to meet struc¬ 
turally. The aerodynamic efficiency of the 
long monoplane wing is counteracted by 
the high structural weight of the wing. 

American designers have been the pio¬ 
neers in all-metal monoplane wings of large 
aspect ratio and have designed their struc¬ 
tures in a number of different ways. A typi¬ 
cal construction is that shown in one of our 



Conventional wing construction 


diagrams. The sketch shows a number of 
rather light spars or longitudinals; at in¬ 
tervals the spars are connected together by 
rigid bulkheads or ribs; over the ribs and 
bulkheads there is a metal skin covering 
riveted to spars and bulkheads; to make 
the skin of the upper surface of the wing 
contribute to the strength, this skin is rein¬ 
forced at intervals with “stringers’* (not 
shown in the sketch). 

This construction has proved surprisingly 
effective, hut is also very complicated in cal¬ 
culation and, what is worse, is very haul 
to build. There are thousands of rivets to 
he placed—driven in, sometimes in the most 
awkward positions. 

B. N. Wallis of the Vickers company has 
hit on an entirely new method of construc¬ 
tion, the geodetic method, which gives 
promise not only of greater lightness (or, 
alternatively, the ability to make the wing 
longer for a given weight) but also of far 
greater simplicity. 

Suppose we have a curved member of 
metal as shown, to which a tension load is 
applied. What happens? The member tries 


to extend and the center portion of the 
curved member tries to go down. But sup¬ 
pose we have u curved member of metal, to 
which a compression load is applied. The 
member tries to compress and the center 
tries to go up. If the compression member 



Curved member under compression 


is thin it will fail very readily. This is the 
reason why the thin metal cover of the upper 
surface of a wing has little strength in com¬ 
pression and buckles or crinkles easily. 

Now here is Mr. Wallis’s brilliant idea; 
Suppose we connect curved compression 
members to curved tension members at 
their centers. The tendency to rise and the 
tendency to go down at the center points 
will neutralize and the full strength of the 
material will he developed. One of the 
illustrations shows diagrammatical!)' how 



this new and simple principle is applied 
in the construction of a monoplane wing. 

There is still a spar to take up the bend¬ 
ing loads, but there is only one such spar. 
To take up the twist loads, thin strips of 
metal are wound in contrary directions with 
a connection between the strips at their in¬ 
tersection points. The whole is covered with 
very thin sheet. Owing to this neutralization 
of loads at the intersection points, and the 
fact that the strips are placed as far as 
possible from the center line or “neutral 
axis” of the wing, all the material works in 
the most efficient possible fashion. These 
curved strips are “gcodctics” or great circle 
lines- hence the name. 

A fuselage built on the same principles 



Great circle fuselage construction 


is also shown. It .certainly is reduced to 
the simplest form, all other internal mem¬ 
bers disappear, and a great deal more room 
is available for baggage, mail, and so on. 

- A. K. 


Blind Flying by Sound 

N a recent paper presented before the 
Institute of Aeronautical Sciences, Luis 
d© Florez, consulting engineer and private 
plane owner, described some novel experi¬ 
ments demonstrating that blind flying with 
the ear as a guide is quite possible. 


Tt has long been known that our ears 
detect the direction of sound through what 
is known as the “binaural” sense with which 
virtually everyone is endowed. This direc¬ 
tional sense is based on the ability of the 
brain to interpret differences in phase and 
volume of sound which occur when sound 
waves strike the ears unevenly. Thus if a 
sound be produced to one side, the nearer 
ear will he struck by the sound waves first 
as well as in greater volume. When we wish 
to face the sound we turn the head until 
the ears receive the sound waves simul¬ 
taneously and in equal volume. It is upon 
this principle that Mr. de Florez’s experi¬ 
ments arc based. 

The laboratory experiments were made 
with very simple apparatus, shown diagram- 
matieally in tin* sketch. The sound was 
produced by a six-toothed inductor wheel 
rotating between the poles of two electro¬ 
magnets, producing alternating currents in 
the circuits and setting up a hum in each of 
a pair of earphones. By varying the speed 
of rotation, changing the position of one 
magnet with respect to the other, and 
manipulating the rheostats, variations in 
pitch and intensity could he imparted to 
either tar. 

W hen Mr. de Florez sat in a swivel chair, 
and someone else operated the apparatus, 
he found that in* could follow the apparent 
source of the sound all around the room. 

The second phase of the experiments was 
to determine whether the average ear could 
remember and return to a given pitch. This 
was done by varying the speed of the wheel 
and returning it to approximately tin* same 
pitch as before such manipulation. It was 
found that tin* car and brain were quite 
capable of such a tusk. 

The next step was to make experiments in 
actual Might. The pitch sound was produced 
by a small wind-driven magneto attached 
to tlie fiying struts and well out of inter¬ 
ference with the wing. If the airplane nosed 
down and its speed increased, the speed of 
the windmill would increase also, the acous¬ 
tic pitch would be higher and the pilot 
would he “aurully” notified that the nose 
of his craft was going down. The gyroscopic 
turn indicator was so connected with the 
electric circuit that a turn to the right 
brought the sound to the right ear and 
vice-vcrsa. 

The Might tests were carried out in a two- 



Laboratory unit for experiment* Ip 
blind flying by found, showing in¬ 
ductor wheel and thovable magnet 
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seater parasol Fairchild 22 equipped with 
a Warner 145 horsepower engine. Mr. dc 
Florez states that with eyes blindfolded, or 
in fog, he was able, after relatively little 
training, to keep a fairly straight course for 
more than 40 minutes, and carry out turns 
correctly. After his controlling co-pilot had 
deliberately put the plane in a spin, he was 
able to biing the ship buck to normal after 
somewhat more of a dive than usual. 

Space will not permit us to go into greater 
detail. In general, it was found that the 
acoustic characteristics of the position of 
flight were interpreted almost subconscious¬ 
ly, perhaps in the same way that dancers 
follow muHC without conscious effort. One 
can readily see what a help it would be to 
the pilot if in blind flying he received indi¬ 
cations subconsciously through his ears 
while his eyes were free for the many other 
duties which a pilot has to per hum.— A. K. 


AIR TRADE 

f T 1 HE United States not only leads 
every country in the world to¬ 
day in air trade with South Amer¬ 
ica, but her yearly trade by air 
with that continent is greater than 
that of all other countries of the 
world combined. 


Inside an Amphibian 


W F never cease to marvel at the com¬ 
plexity of the modern airplane as 
compared with the stark simplicity of the 
early stiek-wire-fabric contraptions that 
flew so daringly. The new Fairchild 91, 
which is said to be the world’s fastest and 
largest single-engined amphibian, is a splen¬ 



Comfortable interior of the new Fairchild 91 described below 


did example of the remarkable equipment 
that is taken lor granted in the passenger 
aircraft of to-day. Powered with a Pratt & 
Whitney Hornet of 750 horsepower, it has 
a top speed of 173 miles per hour and a 
useful load of 3904 pounds (crew, rudio, 
fuel, oil, passengers, mail, ami express!. 
The gross weight is 10,500 pounds, which 
means that the useful load is about 10 per¬ 
cent of the gross weight—somewhat of an 
achievement. 

The ncw T craft is to he put in service by 
Pan Ainenean Airways on a 1000-mile 
stretch of the Amazon River, between Para 
and Manaos, reducing the run from 10 t<> 
hours, ami bringing Manaos, in the 
wilds of tin* Brazilian jungle, to within four 
days* travel by air from New York City. 

Our photograph shows an interior view 
of the cabin. The 16-foot cabin is divided in¬ 
to two compartments, each fitted with four 


reclining scats which are set in rubber. A 
bulkhead is inserted between the two pas¬ 
senger compartments. There is a large in¬ 
dividual window at each seat, and individual 
nozzle-type ventilation controls. The sound 
level is low, thanks to scientific sound¬ 
proofing and because the wing is placed 
between the engine and the cabin, with the 
engine well forward. The diagrams supplied 
by the Fairchild company indicate 58 
items in tin* equipment and installation. 
What troubles the airciaft designer must 
have in combining all this equipment with 
structure, aerodynamics, performance, pow¬ 
er plant installation, and other problems! 

— A. K. - 

Airship Servey Report 

ALL airship disasters are probed by in- 
j[\_ vestigating committees, and all the 
committees recommend in their reports that 



The equipment of the Fairchild amphibian, illustrated above, let. (30) Passengers’ Ventilator Outlet. (31) Passenger Chair, 

i* as follows: (1) Tow Line. (2) Sea Anchor. (3) Oil Dis- (32) Hand Fire Extinguisher. (33) Water Container. (34) 

pensar for Sea Anchor. (4) Mooring Post, retractable. (5) Life Raft. (35) Life Preserver. (36) Soundproofing and In- 

Utility Line. (6) Anchor. (7) Propeller Guard. (8) Boat terior Trim. (37) Cabin Floor. (38) Baggage Rack. (39) 

Hook, (9) Fog Horn. (10) Ball. (11) High Pressure Pump. Water Jug. (40). Cup Holder. (41) Lavatory Ventilator. 

(12) Tool Box. (13) Engine and Propeller Covers. (14) (42) Mirror. (43) Tissue Dispenser. (44) Wash Basin. (45) 

Bucket. (13) Baggage Hold-down Rings. (16) Sealed Tool Chemical Dry Toilet. (46) Head Protector. (47) Deodorizer. 

Container. (17) Special Airplane Tools. (18) Dual Control (48) Paper Towel Dispenser. (49) Waste Receptacle. (50) 

Column. (19) Control Column Lock. (20) Very Pistol. (21) Retractable Water Rudder. (51) Bilge Pump. (52) Hoisting 

Hand Fire Extinguisher, (22) Axe. (23) Machete. (24) First Sling. (53) Retractable Tail Wheel. (54) First Aid Kit. 

Aid Kk* (23) Battery. (26) Life Preservers. (27) Pilots’ (55) Entrance Ladder, interior fixed. (56) Entrance Ladder, 

Seat. (29) Leg Book Container. (29) Pilots* Ventilator Out- outside retractable. (57) Dome Light. (58) Engine Nacelle. 
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Copyright I’nhrrsttl Newsreel 


Another type of rail-highway truck that makes possible store-door delivery of 
freight. The flanged wheels are so arranged mechanically that they can be low¬ 
ered to the rails, or raised out of the way for highway travel, in a very short time 


more airships should he built. The argu¬ 
ments offered are now almost classical— 
that there are disasters in other fields of 
transportation as well, that the safety record 
of small airships is remarkable, that the mili¬ 
tary or naval value of the airship is well 
established, and so on. The conclusions of 
the recent Airship Survey Committee Report 
and its general character are closely remi¬ 
niscent of a series of articles on airship 
safety which appeared in the columns of 
Scientific American early in 1925! 

The Committee suggests, however, that 
the next large airship to be built for the 
Navy should not be intended for actual 
service with the fleet, but should constitute 
an experiment on scientific lines. That is 
probably the very best way of really settling 
the question once and for all. 

The Committee recommends that the air¬ 
ship be designed in the light of the most 
recent studies and advances in structure, 
aerodynamic theory of the loads imposed, 
and meteorological science, particularly as 
regards gusts. 

When completed the ship would be used 
as a giant laboratory. The constructors, in 


The cutter blade is between two plates 
which have periodic notches to “back up” 
the plants being cut. The blade is protected 
by a vertical guard ring; and the shaft is 
hinged so that when this ring hits a stone 
or snag, the entire mechanism swings up. 

For power, this device depends upon a 
storage battery, the motor being built into 
the top of the shaft. In full cutting opera¬ 
tion, the motor draws an average of 14 
umperes. 

Rubber for Caulking 
Masonry 

AN adhesive and caulking material for the 
jljL building trades, called “Plasoleum,” 
has been announced by the Revertex Corp. 
of America. The base of the new product iB 
concentrated rubber latex which gives it the 
water-proofing qualities of rubber as well as 
its durability and resistance to temperature 
change. Plasoleum can be spread with a 
trowel in cold form. Combined with certain 
fillers, it makes an advantageous material 
as a filler for expansion joints in buildings 
und as a caulking material for window 


frames and the like. Other special uses in¬ 
clude its adaptation as an adhesive for lay¬ 
ing wood and wood block, linoleum, rubber, 
cork, and tile on concrete or steel, and for 
laying linoleum, wainscoting, tile, rubber, 
and glass on concrete, wood, brick, and 
plaster walls.— A, E. ft. 


TRANSPLANTED HEARTS 

'T'HE chicken heart which hat 
-*• been living for years without 
a body had better look to its laurels. 
Now comet news of hearts of an¬ 
imals that were transplanted to the 
bodies of other animals and kept 
beating as long as the "adopted” 
bodies lived. These experiments 
were carried out on lowly animals: 
red-spotted newts. 



Dust Control 


T HE recent furore concerning alleged 
deaths from silicosis at Gauley Bridge, 
West Virginia, has increased the demands 
for a better dust respirator which workmen 
may use when exposed to the dangerous 
quartz and silica dust. Says Dr. Philip 
Drinker of Harvard University, who is the 
inventor of the artificial “lung” known as 
tfie Drinker respirator; 

“Some firms, driven panicky by the pres¬ 
ent silicosis-dust racket, have even gone so 
far as to stock up with ‘approved’ respirators 
so that they might be able to show they 
have on hand the best respirators made in 
case they find themselves defending a dust- 
compensation lawsuit.” 

In a report to the American Society of 
Mechanical Engineers and just published 
in Mechanical Engineering, Dr. Drinker 
further points out: 

“It can he said of all the mechanical- 
filter-type of dust respirators that they are 
a poor substitute for dust control. Ultimate¬ 
ly it is not an economy to supply workmen 
with air-line respirators or with dust respi¬ 
rators instead of installing the proper dust- 
control equipment. Further, the time is not 
far off when the courts and compensation 


co-operation with tfie Navy Department, 
would take strain gage readings at all criti¬ 
cal points, and make other careful technical 
observations under progressively more se¬ 
vere operating conditions. The personnel 
would be specially trained in weather study. 

With the construction of the ship under¬ 
taken as a scientific experiment and with 
no false expectations aroused in the minds 
of the public, the Navy certainly would be 
in a “safer” position to undertake the build¬ 
ing of another airship.— A. K. 

Marine Grass Cutter 

I F you’ve ever bad to pole a boat through 
a heavy growth of seaweed or underwater 
plants of any kind; if you’ve ever had to 
clear a weed-fouled propeller; if the chan¬ 
nel to your boathouse is so weed-choked that 
you—but let’s omit the profanity and ex¬ 
amine a new weed cutter developed by 
Electri-Craft Corporation. 

As shown in the illustrations, this device 
consists of a circular saw which operates 
in a horizontal plane at the lower end of a, 
shaft clamped to the stem of a row-boat. 





Upper left: The marina grata cottar in rataad poaittan* Lower kfo Oo ta n p of 
tha wead-cuiting disk and guard ring. Right: The cuttar in operating poafetett 
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boards will make short shrift of the em¬ 
ployer who lets hiB men work in dense 
clouds of dust, regardless of what the dust is. 

^In general, the employer would do well 
to try some of the dusty jobs himself, wear 
the men’s respirators, and thus decide 
whether or not it would be better to install 
dust control instead of respirators. How¬ 
ever, dust respirators are centuries old ; they 
have a legitimate place in industry, and 
are an important aid in the prevention of 
dust inhalation, but they are not a substi¬ 
tute for dust prevention and never should 
be used as such .”—Science Service. 

Motor Synchronises 
with All Television 
Transmission 

N O matter whether a television transmit¬ 
ter is sending 30-line images at the 
rate of 15 per second or 343-line pictures, 
interlaced, at 60 per second, they will be 
automatically synchronized by a new re¬ 
ceiver scanning mechanism now being used 
in the lal>orat»>ries of the Peck Television 
Corporation. The secret of this mechanism 
is a new multi-speed synchronous motor, de¬ 
veloped by William Hoyt Peck, to run at a 
rate governed entirely by the incoming sig¬ 
nal. 

This motor is but slightly larger than 
those commonly used in electric clocks, 
measuring only four inches in diameter and 
two-and-a-half inches in length, and operate* 
upon much the same principle. The rotor, 
two inches across and a half-inch thick, 
rotates between six stationary pole pieces, 
the windings of which are connected in 
pairs. The pow'er to energize these windings 
is drawn from a single stage push-pull audio 
amplifier, connected in shunt with the am¬ 
plifier which controls the light modulation. 
Each frame impulse and each line impulse 
thus acts upon the field windings of the 
motor just as the 60-cycle impulses control 
the ordinary synchronous motor. 

Two pairs of the field windings of the 
multi-speed synchronous motor are con¬ 
nected directly across the output of the 
power amplifier, the third pair being con¬ 
nected back to the input, so that the current 
generated in them by the movement of the 
rotor is fed back in, to intensify the power 
output. The frequency of this regenerated 
impulse is, of course, governed by the rate 
of rotation, so that synchronism is main¬ 
tained. 

When run directly from 60-cycle A. C„ 
the motor turns at a speed of only 150 revo¬ 
lutions per minute, but when various signals 
from audio- or radio-frequency oscillators 
are fed into the amplifier, its speed has been 



increased up to 28,000 revolutions per min¬ 
ute—well in excess of the 25,725 revolu¬ 
tions per minute necessary for scanning the 
most detailed picture as yet contemplated 
by any television concern. 

Sound Recorded by 
Ultra-Violet 

T HE lisping and hissiq# effects which 
have marred the screen voices of many 
talking picture stars have been completely 
eliminated, and the quality of musical re¬ 
production immensely improved, by means 
of a new sound recording and printing 
method which utilizes ultra-violet light, in 



White Li^ht 

a narrow range above visibility, instead of 
ordinary white light. 

Recording with the new ultra-violet sys¬ 
tem is a good deal like improving the details 
of a photograph. In this case the photograph 
is the picture of the sound on the film. 
Acknowledging some earlier research along 
similar lines by Carl Louis Oswald, the RCA 
Photophone engineers, working in the re¬ 
search laboratories of the Radio Corporation 
of America, discovered that by restricting 
the light focused on the bin. negative, dur¬ 
ing recording, to a narrow hand in the ultra¬ 
violet range, sharper focusing of the lenses 
in the optical system and controlled pene¬ 
tration of the light on the negative emulsion 
made it possible to photograph the sound 
patterns with a sharpness and delineation 
which corresponds more closely to the char¬ 
acteristics of the original sound than ever 
before. 

The tendency for the high-pitched voices 
of some screen celebrities to sound sharp- 
edged, especially in the sibilants, has long 
presented a difficult, problem to motion pic¬ 
ture sound engineers. The technical reason 
for these harsh sounding effects is that by 
ordinary recording and printing methods 
the finely graded variations in amplitude of 
which the upper frequency tones are com¬ 
posed become blurred or distorted on the 
sound track, so that instead of an exact 
pattern of the speech characteristics there 
is merely an approximation. The upper 
frequencies are the tones which make pos¬ 
sible realistic reproduction. 

When a high-pitched voice, recorded by 
visible light, reaches the neighborhood of 
9000 cycles, it is necessary to cut off the 
top range of frequencies or depend on ex¬ 
tremely critical and laborious printing of 



Compare photographic quality of 
these sound records as recorded on 
him by white and ultra-violet light 


the final track to remove the objectionable 
rasping effects. The new ultra-violet method 
is said to give such a sharp and clear defini¬ 
tion of the peaks and valleys of the high- 
frequency waves that there are now no 
practicable limitations in recording and re¬ 
producing all the frequencies necessary for 
faithful reproduction from film. 


CHESTNUTS 

CINCE the fungus which has de* 
^ stroyed most American chest¬ 
nut trees originally came from the 
Orient, it is interesting to note that 
Oriental chestnut trees are now be¬ 
ing planted in Virginia to see 
whether they are resistant to the 
blight. The destruction of our chest¬ 
nuts was a major blow to American 
forest industries, for the chestnut is 
a tree of many uses. 


Bad News for Unlucky 
Parents 

I F parents have one malformed baby, are 
later children bom to them likely to be 
defective too? Physicians are asked this 
question so many times that one of them, 
Dr. Douglas P. Murphy of Philadelphia, 
has made a study of 275 Philadelphia fam¬ 
ilies known to have possessed a congenitally 
malformed or defective child. 

What he found is reported in The Journal 
of the American Medical Association . Dr, 
Murphy concludes from his study that off¬ 
spring with serious congenital malforma¬ 
tions are approximately 24 times as likely 
to occur in families possessing a congeni¬ 
tally malformed child as in the population 
at large .—Science Service. 


Robot Chemist Detects 
Gas Dancer 

A MACHINE that does the work of an 
analytical chemist was described re¬ 
cently by Murray D. Smith, of the Daris 
Emergency Equipment Company. The in¬ 
strument is known as the J-W Combustible 
Gas Alarm and when installed in a factory, 
paint shop, or other similar location, it con- 
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Was the winter of ’35-’36 colder than previous winters? This comprehensive 
United States Department of Agriculture map tells the whole story at a glance 


tinuously analyzes the air at any desired 
point. If, at any time, the air contains a 
dangerous amount of inflammable gas, the 
device sounds an alarm, and may also, if so 
arranged, shut down machinery or start up 
a ventilating system.— A. K. IL 


Catapulting Com¬ 
mercial Airplanes 

KITING in the News Letter of the 
Aero Insurance Underwriters. Jerome 
Lederer advocates catapults for use with 
commercial airplanes. 

An important factor in the finances of air 
transport operation is, of course, the pay¬ 
load for a given horsepower. But increasing 
the pay-load means increasing the gross 
weight, and that means a longer and more 
difficult take-off. Why not use catapults, 
therefore, to increase the permissible pay- 
load ? 

The catapult would have to be designed 
so as to give a uniform acceleration not 
greater than the acceleration due to gravity 
in a falling body. Otherwise the passengers 
would complain of discomfort. Also, the 
catapult would have to bring the airplane 
up to a speed above the minimum flying 
speed, as otherwise the ship would be in 
very poor control at the instant of leaving 
the launching device. Another precaution 
would be the use of powerful Haps so that 
if the heavily loaded ship “lost” its engines 
after being catapulted it would not land at 
too great a speed. 

The technical problems in the design of 
catapults have been solved in naval work, 
and these devices have also been used on 
ocean liners for launching mail carriers. 
With passengers on board the design would 
have to be worked out more carefully, but 
the project is undoubtedly feasible. It will 
be interesting to see whether operators of 
airlines will give the idea consideration. 
—A. K. 

Sun-Spots and 
Magnetic Storms 

ROBABLY the most fascinating char¬ 
acteristic of sun-spots is that of rapid 
change. Some show changes from week to 
week, some from day to day, and in some 
cases the appearance changes even from one 


minute to the next. And it is only natural 
that, from the very first, men have tried to 
connect these changes w ith occurrences upon 
the earth. Attempts have been made to 
correlate sun-spot activity with a large num¬ 
ber of variable phenomena—such as rain¬ 
fall. earthquakes, the price of wheat, and so 
forth—without reaching any conclusions 
that have been generally accepted. In fact, 
of all the influences which sun-spots have 
been suspected of having upon the earth, 
only one is so definite that the connection 
is unquestioned. It is the relationship be¬ 
tween sun-spot activity and disturbances id 
the earth's magnetic field. 

Many theories ascribe the origin of the 
magnetic storm to something propagated 
from the sun to the earth, such as a stream 
of electrified particles expelled from a sun¬ 
spot, or ultra-violet radiation, hut so far no 
theory bus been proposed which adequately 
explains all the observed facts.- I)r. R. S. 
Richardson of the Mr. Wilson Observatory , 
in “Leaflet 84,*' the Astronomical Society of 
the Pacific. 


! 

SPONGE 

AN has never been able to 
make a sponge comparable 
with the natural ocean sponge—un¬ 
til now. One recently developed is 
made of pure cellulose, is a tough 
compact material when dry, but a 
soft sponge, comparable with the 
ocean variety when wet. 


Showers Before Swimming 
Not Enough 

1IOWER baths required before swimmers 
are allowed to enter pools are not 
enough to prevent the spread of the strep¬ 
tococcus infections of nose and throat, which 
so commonly develop among those who use 
pools regularly, W. B. Ardrey of the Michi¬ 
gan State College recently reported to the 
Society of Bacteriologists, Pathologists and 
Allied Workers, according to Science Ser- 
vice . 

Mr. Ardrey found that, when examina¬ 
tions were made of the skin at various parts 
of the body, streptococci were found in very 
•mail numbers except on the hands, and 




that when swabs were made of the mouth 
and nose, tremendous numbers of these 
“germs” were discovered. 

Bathers were instructed to take their 
usual baths before entering the pools and 
then to stay at the shallow end of the pool 
and wade around. Few or no streptococci 
were found in the water until the bathers 
were told to swim and take exercises which 
placed their mouths and noses under wa¬ 
ter. Bacterial counts then made of the swim¬ 
ming pool water showed large increases in 
Mrcptococci. This was explained on the 
basis that some water enters the nose and 
mouth and is immediately blown out again. 


Second Highest Dam 
Built in France 

F RENCH engineering skill recently com¬ 
pleted the second highest dam in the 
world—the Sautet Dam at the headwaters 
of the Rhone River in the French Alps. The 
structure, a thin wall of concrete 414 feet 
high, blocks the narrow canyon of the Drac 
River. 

Though second to Boulder Dam in height, 
it is by far the highest in the world to be 
built upon tricky limestone, according to 
Science Sert ice. As at the Tennessee Valley 
Authority’s Norris Dam in this country, 
extreme precautions have been taken to fill 
the eaves and hollows through which water 
might leak around the dam. Hundreds of 
holes were drilled into the limestone near 
the structure—their combined depths total 
20.0(H) feet and 3000 tons of cement were 
pumped into them under pressure as great 
as 500 pounds per square inch. 

Engineers were spurred to conquer ex¬ 
treme difficulties in building Sautet Dam 
because the structure will store water until 
needed by several power plants down¬ 
stream. It is also similar to Norris Dam in 
this respect. 

Sautet’s power plant is wedged into the 
bottom of the narrow canyon. Indeed, the 
space there is so narrow that the plant’s six 
13,000 horsepower generating units are con¬ 
trolled by cables from the top of the dam. 


Safe Electric Fan 

W HAT seems to be about the most sen¬ 
sible development in electric fan de¬ 
sign and construction has been announced 
by Samson United Corporation, electrical 
appliance manufacturers. 

It is claimed to be the only fan ever built 
that is really safe! The reason for its in¬ 
ability to cause injury to even the most 
careless person lies in its new, flexible blades 



Rubber fan bUdet for safety 


























HPHE Editor recently received 
from the Owens-Illinois Glass 
Company a letter on a tough let¬ 
terhead which feels like damp 
parchment. We learned that it is 
made with glass fibers slightly im¬ 
pregnated with a small amount of 
rubber as a binder. 
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FAST THROUGH ROCK 

How artificial earthquakes are used to locate underground rocks 



Motoh Runs on Fuel 
of Its Own Making 

BERATING on methane gas thrived 
from a sewage disposal process which 
in turn is activated hy the engine, the Ford 
V-8 motor shown in our illustration has 
achieved something faintly resembling pel 
petual motion. The engine is in regular dailv 
use at the Greeneastle, Indiana, sewage di* 
posal plant. 

Tlie Y-8 engine serves two functions in tin* 
plant. Power from the engine drive** an ait 
blower supplying oxygen to the aeration 
basin where bacteria are propagated. Em 
ther, heat from the engine’s cooling system 
is used to keep the septic tunk at a tempera 
tore favorable to bacterial action. I inler the 
conditions thus induced, the bacteria be¬ 
come active, resulting incidentally in the 
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Motor set-up that runt on sewer 
gas which it helps to manufacture 

formation of the methane gas. The gas, in 
turn, is piped to the air intake of the engine 
where it is diffused with air before it enter* 
the motor. 

The engine has been in successful opera¬ 
tion since March 1, 1935, using the methane 
gas exclusively as fuel. It runs 24 hours a 
day, seven days a week, at a speed of 1500 
revolutions per minute. Two regular Ford 
water pumps are used to pump the water 
nearly a quarter of a mile to the septic 
tank, through the coils and back to the 
motor. According to the engineer in charge, 
nnly minor repairs have been necessary dur- 
mg a ****** operation and the engine is 
performing as well as wKefTfirst installed. 

The sewage treatment process in use is 


known a*' the ‘‘activated sludge” system. 
\bout 30 sludge ga* engine plants have been 
installed in this country, England, and Ger¬ 
many since 1927. As fuel costs are next to 
nothing, the plants normally pay for them¬ 
selves ju about a year. 

AIR TRANSPORT INCREASES j 

r fHE air lines started the year in 
excellent fashion. Passengers 
carried during January were 44,061 
against 28,922 in January of last 
year. Express pound-miles flown 
were over 195 million against more 
than 113 million last year, and the | 
total miles flown were 4,245,199 

against 3,231,096 last year. 

_ l 

Sound Waves Locate 
Underground Rock 

Y precise timing of sound waves racing 
through earth and tluough earth and 
lock, engineers of the Bureau of Public 
Roads have developed practical field meth¬ 
ods for determining the distance below the 
ground surface to solid rock. These engi¬ 
neers have perfected an instrument hy which 
measurements can now be made on the sur 
face with apparatus that will indicate within 
a few feet how far below the surface rock 
will be found. Engineers need such infor¬ 
mation in planning bridges and building*-, 
estimating cost of grading for highways, and 
for other purposes. The measuring instru¬ 
ment is a sensitive seismograph. The method 
saves the time and expense of drilling to 
find out how deep the roek lies. 

Accurate results are obtained hy measur¬ 
ing the speed with which an impulse from 
the explosion of a buried blasting cap or 
small charge of dynamite travels through 
the ground. Such an impulse will travel 
through soil at a speed of 1000 to 6000 feet 
per second hut the speed through rock is 
16,000 to 20,000 feet per second. A cap is 
exploded in the ground and at the same 
time the electric current exploding the cap 
causes a record to he made with precise ap¬ 
paratus for measuring time. Special detec¬ 
tors arc placed at different distances from 
the explosion and pick up the impulse a& it 
comes through the ground. The detectors 
are electrically connected with the time¬ 
recording device and the time of travel of 
the impulse from the explosion can be mea¬ 
sured to a small fraction of a second. 

When a detector is close to the explosion 


one impulse coming through the soil is re¬ 
ceived. At a greater distance an impulse 
coming through soil is received and a sec¬ 
ond one moving down through soil to rock, 
through rock, and from the rock up to the 
surface arrives a fraction of a second later. 
At still greater distances the impulse mov¬ 
ing through soil and rock arrives ahead of 
the impulse moving more slowly through 
soil alone. Knowing the speed of travel 
through soil and through rock and the time 
of travel through different distances it is 
possible to calculate how far the impulse 
went downward through soil before it en¬ 
countered rock. 

This method has been used extensively in 
prospecting at considerable depth for oil. 
Elaborate and costly apparatus has been 
used. The Bureau of Public Roads has now 
developed simplified apparatus that is giv¬ 
ing excellent results. 

Iodized Wrappers Pre¬ 
serve Fruit 

ODINE, the old reliable of the first-aid 
kit, i* a useful medicine for fruit too, 
according to Food Industries. Experiments 
hy tin* Food Investigation Board of the De¬ 
partment of Scientific and Industrial Re¬ 
search in Great Britain have established the 
interesting fact that when paper wrappers 
for certain kinds of fruit are treated with 
iodine, fungal rotting is greatly retarded. 
The appearance and flavor of the product is 
unimpaired. Bunches of grapes wrapped in 
iodized paper were found to remain^ free 
from mold much longer than those wrapped 
in plain paper. The same applies to tomatoes 
and oranges. The iodized wraps also reduce 
the brown rot of plums and peaches, but 
certain varieties of these fruits were ad¬ 
versely affected by the treatment, failing to 
ripen properly and even turning black.— 

A. K. IF 

Rickets Prevention 

PROTEIN substance found in milk 
and called lactalhumin helps in the 
prevention of rickets, according to Dr. 
James A. Tobey, reports Science Service. 
The lactalhumin apparently does not have 
any rickets-preventing effect by itself, but 
when vitamin D-is added to milk by irradia¬ 
tion with ultraviolet light, the dispersed 
lactalhumin increases the effectiveness of 
the vitamin’s rickets-preventing power, Dr. 
Tobey explained. 

The discovery of the role of lactalhumin 
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in augmenting the rickets-preventing po¬ 
tency of vitamin D in irradiated milk was 
made by Dr. George C. Supplee at the Bor¬ 
den research laboratories at Bainbridge, 
New York. 

Speeds in Sky: Glides 
On Land 

OL. ROSCOE TURNER, one of Amen- 
ca*s outstanding speed pilots and win¬ 
ner of many trophies for trans-continental 
airplane records, is “going places” on land, 
as well as in the air, these days. In his plain*, 
in which he has often crossed the continent 
between dawn and twilight, he carries a 
novel vehicle, which was built especially for 



CoL. Turner and hii "motor glide” 


him and which is known as a “motor glide.” 
When he lands at an airport, often some 
miles from the nearest city, he climbs on 
his motor glide and speeds away. On the 
streamline tires of his motor glide, he travels 
five miles at a fuel cost of one cent. 


Mystery Springs In 
North Australia 

F IFTY miles south-east of Boulia town¬ 
ship, in the far west of Queensland, are 
two mystery springs. One, known as Eliz¬ 
abeth Spring, consists of a circular hole four 
or five feet in diameter in which tepid water 
is continually bubbling up and overflowing. 
The water, which is perfectly clear, is pe¬ 
culiar in that the human body cannot sink 
in it owing solely to the force of the water 
bubbling up from below. About 50 yards 
away is another called Lubra Spring. Its 
water is always icy cold and is jet black. 
The human body sinks like a stone in it. 
According to the aborigines of the locality, 
the water in this spring turned black ages 
ago when a lubra (native woman) jumped 
into it and * was never seen again.— Aus¬ 
tralian Press Bureau. 

Professional Drafting 
Board 

DRAFTING MACHINE to catch the 
eye of any engineer is the new Wri- 
graph professional model, shown in the il¬ 
lustration, manufactured by L. G. Wright, 
Inc. 

It is a newly designed drafting machine 



A versatile drafting machine 


mounted on a 22-inch by 30-inch cleated, 
white pine board. The parallel mechanism 
in hand-assembled with all-steel nickel- 
plated parts and solid phosphor-bronze 
hearings. This machine is equipped with a 
vernier-indicating protractor reading to de¬ 
grees. The protractor unit has a chuck plate 
to hold the drawing attachments in align¬ 
ment. The graduated L-square blade is made 
of Pyroxylin and is riveted to a lightweight 
aluminum stiffener which has been given 
a satin finish to eliminate glare. The draw¬ 
ing edges of this blade are transparent. 


UREA 

HTHE first organic substance to be 
made synthetically was urea. 
Wohler, a German chemist, pro¬ 
duced urea accidentally in 1828. 


War Fire 

OGS of fire sprayed from low flying air¬ 
planes may be among the new horrors 
which the next war will bring to civilian 
populations far behind the actual combat 
lines, suggests Lieut.-Col. A. M. Prentiss of 
the Chemical Warfare Service. 

Fire, spread by incendiary bombs, shells, 
and flame throwers, is not dead as a war 
measure, says this expert, despite the rela¬ 
tively ineffectual success of incendiary tech¬ 
niques in the World War. The rise of avia¬ 
tion since the war is the reason. 

While the actual battle forces have be¬ 
come so mechanized that there is little about 
them to burn but their clothing, the civilians 
behind the lines will feel the brunt of the 
warfare by fire. 

Writing in The Military Engineer, publi¬ 
cation of the Society of. American Military 
Engineers, Colonel Prentiss traces the his¬ 


tory of fire-making devices in warfare from 
the first “flame-thrower” used at Delium in 
424 B.c., through the famous “Greek fire” 
of 660 a.d., down to the World War. 

Of all incendiary agents used in the World 
War, thermit was probably most widely em¬ 
ployed, he states. Thermit is a mixture of 
metallic oxide and aluminum which react 
with an enormous liberation of heat. In fact, 
it is used in the welding of metals. 

For warfare use, thermit was oftpn mixed 
with a flame-sustaining material. One of the 
most potent such devices was the British 
“Baby Incendiary” bomb. 

Flame projectors, among the most spec¬ 
tacular of all wartime incendiary devices, 
not only throw flame, Col. Prentiss points 
out, but, more important, streams of ignited 
liquid. Due to research during the war it 
was finally possible to shoot a stream of 
liquid which was 30 percent unburned when 
it reached its objective. There it could 
spatter and spread its damage. A jet con¬ 
taining a half gallon could he thrown nearly 
100 feet with some forms of the equipment. 
—Science Service. 


National Noise Standard 

ELIABLF standards for the guidance 
of the 5,000,000 men and women who 
need mechanical aids to hearing will result 
from the work of a new committee of the 
American Standards Association. Headed by 
Dr. Vern O. Knudsen of the University of 
California at Los Angeles, a group of 
manufacturers, specialists, and users will 
develop national standards for measuring 
noise so that physicians and the deaf can 
select devices to aid hearing with scientific 
guidance .—Science Service. 

British “Speaking 
Clock” for Telling 
Time Over Telephone 

SPEAKING clock being used by the 
British Post Office department to tell 
time over the telephone announces the time 
automatically every 10 seconds, day and 
night, with an accuracy of one tenth of a 
second. Each hour the system is checked 
against the astronomical clocks at Green¬ 
wich Observatory. 

The telephone time announcement* ran: 
“At the third stroke it will be eleven aeven- 
teen and forty seconds.” The spoken words 
are followed by three “peep” signals of 800- 



Flaming particle* thrown from a "Baby Incandiary*’ bomb eaqbocltag «* night 
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cycle tone, at one second intervals and last¬ 
ing one tenth of a second. 

Four glass disks, carrying sound tracks 
photographically recorded, make the an¬ 
nouncement, One disk, turning 60 times 
each minute, carries records of the odd num¬ 
bers 1 to 59, and a second disk the numbers 
2 to 50, together with the word “o’clock/’ 
A third disk speaks the hour and carries 
also the phrase “it will be.” The fourth disk 
makes the preliminary announcement “At 
the third stroke” and adds the final part 
of the speech “and ten seconds.” 

Optical systems and photoelectric cells 
turn the disk records into electric cur¬ 
rent .—Science Service. 


Anti-Friction Molding 
Material 

HILE standard phenolic molding com¬ 
pounds are fairly resistant to friction, 
there are applications where constant fric¬ 
tion, plus impacts of varying degrees, re¬ 
quire material of greater resistance, such as 
cam parts, automobile door bumper shoes, 
builders* hardware parts, refrigerator latch 
bolts, machine parts in constant friction, 
and so on. To withstand this friction, Gen¬ 
eral Plastics has developed a new Durez 
material called “1564,” which combines both 
impact strength and friction resistance. It 
contains 10 percent graphite, and has an 
impact strength that is roughly 40 percent 
greater than ordinary materials. Its most in¬ 
teresting use is the small bumper shoe which 
bears against the metal wedge on motor-car 
doors, supporting them and preventing rat 
tling.- A. E. B. 

Live Bait Fish Threaten 
to Spoil Fishing 

ISHERMEN in Utah’s trout streams are 
threatened with serious damage to their 
sport because other fishermen make use of 
live bait. This ironic situation has received 
the attention of W. F. Carbine, of the Uni¬ 
versity of Utah. 

Small fish used as live bait sometimes slip 
off the hook, and live to grow up and repro¬ 
duce. Prominent among fish thus introduced 
is the chub, a species not particularly 
esteemed for either sport or food. This fish 
makes life harder for trout in two ways. 
It produces many more eggs, in the same 
spawning grounds that the trout frequent. 
The more numerous and hardy young chub 
gobble up a great deal of the food that the 


troutlings would normally have for them¬ 
selves. 

Young trout that survive this period of 
over-competition for nourishment find that 
their trouble* are not over by any means. As 
they swim down the streams, the adult chub, 
which are big fish measuring tip to 16 inches 
in length, pounce on them and gobble them 
up in numbers. Young chub, on the other 
hand, are not taken for food to any extent 
by the adult trout. 

To reduce the numbers of this trouble¬ 
some enemy of the trout, Mr. Carbine sug¬ 
gests forbidding the use of live bait; also 
netting the chub and lowering of the water 
level in the lakes which are their favorite 
waters .-—Science Service. 


Pasteurized Dirt 

LEAN dirt, not an anomaly but a neces¬ 
sity for florists and specialty growers, 
can be obtained electrically with the use of 
equipment just developed. The sterilization 
process, similar to that employed in the 
pasteurization of milk, has been performed 
with steam, hot water, and chemicals, hut 
an inexpensive method was needed to make 
soil sterilization available to a larger num¬ 
ber of plant growers and at the same time 
to afford a process that was convenient and 
dependable. The function of sterilization is 
to increase the temperature of the soil suffi¬ 
ciently to kill any plant enemies, such as 
weed seeds, insect life, and fungi, as it is 
only when plants are free from these ene¬ 
mies that they can grow at a maximum 
consistent rate. 

The sterilizing equipment, developed by 
General Electric, consists of a number of 
electric beating units, curb enclosed in a 



Above: An electrical heating unit 
used for pasteurizing dirt. Below: 
Plants (left) grown in pasteurized 
dirt, and (right) weed growth in 
dirt that hat not been pasteurized 


brass vane, which are provided with mount¬ 
ing straps, studs, nuts, and washers. The 
grower builds this equipment into a wooden 
vat or container following plans made to 
meet his own requirements. A thermostat 
can be supplied which will maintain auto¬ 
matically the necessary temperature of 160 
to 180 degrees, Fahrenheit. Growers have 
found that the single saving from not hav¬ 
ing to weed small plants is sufficient to off¬ 
set the cost of electric sterilizing. 


Motor of Many Uses 

NEW eiow-speed versatile electric mo¬ 
tor should be found useful by engineers, 
chemists, inspectors, and inventors, for it 
provides an extremely simple, time-saving 


Multi-speed multi-purpose motor 

means of securing the many different speeds 
and motions required by laboratory and 
shop testing. 

The illustration shows the simple con¬ 
struction of the Testmotor which consists 
of a slow speed, induction or universal 
motor, equipped with a cooling fan that 
circulates air through the motor, permitting 
its use under extreme heat conditions. The 
motor is mounted on a heavy steel frame. 
All shafts are *4 inch in diameter, in self- 
lubricating hearings. Each shaft has a thrust 
washer, so that loads may he taken endwise 
without excessive wear oi special lubrica¬ 
tion; a milled flat provides each shaft a 
positive connection for gears and adapters. 

The motor is mounted by rubber grom¬ 
mets that eliminate vibration, insuring si¬ 
lence, or by holes in the frame ears over 
which these grommets fit. The overall dimen¬ 
sions are 4 ] 'j by 4 , 1> by 5 inches and the 
weight is V /2 pounds. 

The shaft motions of the motor are: Fast 
Rotary—56 R. 1\ M.; Slow Rotary—6 
R. P. M.; Oscillating- 70° Movement; In¬ 
dexing—Stops at 60° intervals for a period 
of 3 seconds. 

For additional speeds, a frame having a 
gear ratio of to 1 is available. 

A few of the many applications of the 
Testmotor are; With tilting mercury switch¬ 
es, it can be used for all start-stop electrical 
tests; Life test of electrical switches; Mix¬ 
ing compounds or solutions; Revolving color 
wheels on spot lights; Display advertising; 
Turntable for spray painting. 


Peanut-Walnut 

AVE you ever had a “peanut-walnut”? 
So far as is known, there are only two 
tree* in the whole United State* which pro* 
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duce this freak form of the common black 
walnut. One of these trees is somewhere in 
Ohio; the other grows on the farm of Ralph 
Throp, near Greensburg, Indiana. From Mr. 
Throp the department of botany at Field 
Museum of Natural History has received 
specimens of the curious peanut-walnuts. 

Viewed from the outside there is nothing 
remarkable about the appearance of peanut- 
walnuts, but when they are opened the 
kernel or meat falls out or may easily be 
removed in a single piece. The kernel is only 
one half of an ordinary kernel in form, but 
is larger in size. 

The advantages of such a kernel, which 
ran he removed whole, are apparent, and it 
would he highly desirable to propagate tin- 
tree commercially. Crafting experiments, 
however, have so far been unsuccessful, 
and, according to Paul C. Standley, asso¬ 
ciate curator of the museum herbarium, it 
is questionable whether a freak or sport of 
this kind would he reproduced in seedlings* 

Huge Stainless Sheet 

RODUCTION of what is believed to be 
the largest, polished, stainless steel sheet 
yet made, has just been completed by the 
Allegheny Steel Company. This sheet, one 
of an order of 15, is slightly over 208 inches 
long, 72 inches wide, of an inch thick, 
and weighs approximately 810 pounds. Ac- 



Largest stainless-steel sheet 


cording to the records, the largest similar 
sheet previously produced was 90 by 84 
inches. 

These sheets were all furnished with a 
bright smooth finish and are used in the 
textile industry, in forming the bottom of 
dye kettles through which articles being 
dyed are conveyed. 

Bureau of Standards 
“Visitor's Manual" 

HE Bureau of Standards publishes an 
interesting “Visitor’s Manual’’ (Misc. 
Publ., M153), giving a brief synopsis of ils 
history, functions, and facilities, according 
to the magazine Nature. An afternoon visit 
to certain of the laboratory rooms is ar¬ 
ranged every day. It is mentioned that the 
discovery of - deuterium ( heavy hydrogen) 
was the result of co-operative work of the 
laboratory with Columbia 1,'niver.sity. The 
use of tin- lowest temperature so far attained 
in the l nited States—the melting point of 
liquid helium (-456 degrees Fahrenheit) 
—has made possible the study of the prop¬ 
erties of materials at very low tempera¬ 
tures, in particular the supra-conductivity of 
metals. The Bureau constructed the first 
“altitude” laboratory for studying airplane 
engine performance under flight conditions. 


In it, the low air pressures and temperatures 
encountered at altitudes up to 30,000 feet 
can be duplicated. The Bureau workers 
were the first to discover that a thin coat¬ 
ing of pure aluminum greatly decreases the 
atmospheric corrosion of duralumin, an 
alloy largely used in aircraft construction. 
They worked out the very successful process 
of plating steel and other metals with 
chromium, the hardest metal known; this 
more than trebles the life of gages, print¬ 
ing plates, and similar devices. The Bureau 
developed the paper now used for printing 
United States paper currency, which has 
extended the total service life of such note** 
at least three times. It discovered that cei- 
tain waste water from paper mills makes 
satisfactory material for tanning leather, and 
it established the dextrose (corn sugar) in¬ 
dustry. It keeps tin* public well informed of 
its work, and its staff lias increased bv 50 
times since it began in 1903. 

Vanilla Paint 

AN you imagiifPwalking into the hard¬ 
ware store and 4 asking for a can of 
white paint, vanilla flavor? Strange as it 
sounds, you’ll he aide to buy just that if a 
new plan for “killing” the odor of paint D 
generally adopted. In a statement by l)r 
Henry A. Gardner, issued by the scientific 
section of the National Taint, Varnish & 
Lacquer Association, it is disclosed that 
ordinary vanillin—one part in 2000 parts of 
paint—is rated very highly for deodorizing 
or rather changing the odor of paint to one 
that is not obnoxious. The vanillin is slight¬ 
ly higher in cost than other types of in¬ 
dustrial perfumes. Vanillin may be dissolved 
in turpentine nr linseed oil to make a con¬ 
centrated base which can he added in tin- 
proportion referred to above when treating 
interior paints.— A. K. II. 

First All-Metal, 
Streamlined Milk 
Tank Car 

HE first all-metal, streamlined milk 
tank railroad car ever built—a giant 
“thermos bottle” refrigerated so that even 
in summer milk can be transported 200 miles 
with a rise of not more than one degree in 
temperature—was recently “launched” at 
Hoboken, New Jersey, by H. A. Cronk, 
[‘resident of the Borden’s Farm Products 
division of The Borden Company. The car 
was immediately placed in service in the 
New York area. 

This giant “thermos bottle” throws addi¬ 


tional safeguards around the safety and 
purity of the milk of city dwellers. All 
future replacements to the present 60 tank 
cars the company now operates in the New 
York metropolitan area will be of the 
streamlined type. 

Fifty percent better refrigeration will he 
brought about by the use of six inches of 
cork insulation between the two 12,000- 
quart, glass-lined tanks in the car and the 
all-steel outside. Tests indicate that the all- 
metal construction will result in lower re¬ 
pair and painting costs and much longer 
service. 

The new car is equipped with standard 
passenger train brakes and trucks, so that it 
can he coupled to fast passenger truins for 
speedier milk service from outlying dairy 
districts to the metropolitan area. 

Tint Class Tube Put in 
Blood Vessel 

METHOD of gaining new knowledge 
on obscure diseases of blood vessels 
and on the watery swellings known as edema 
was described by Dr. Eugene M. Landis of 
the University of Pennsylvania Medical 
School at a meeting of the American College 
of Physicians. For the development of this 
method, which was called the most out¬ 
standing piece of medical research in 1935- 
36, Dr. Landis was awarded the John 
Phillips Memorial medal of the college, re¬ 
ports Seienee Service. 

The method is designed to give infor¬ 
mation about tin- state of minute artery 
endings called capillaries. These are found 
at the tips of the fingers and toes, in the 
nail beds, and just under other outer sur¬ 
faces of the body. In certain conditions like 
Raynaud’s disease, in which the fingers and 
Iocs are always cold and an unhealthy white 
color, physicians know that a disturbance 
of the blood flow through the capillaries is 
to blame. Just what the disturbance is and 
what to do for it are still unsettled questions 
which are engaging more and more the at¬ 
tention of medical research workers. 

The method Dr. l-andis devised for in¬ 
vestigating the state of these capillaries is 
to insert a very tiny glass tube called a 
pipette into a single capillary in the bed of 
a man’s nail or in tissues of other animals. 
The capillary blood vessels and the glass 
tube are both so small that Dr. Landis has 
to work under a microscope. 

By this method he has measured the pas¬ 
sage of fluid through the walls of normal 
capillaries into the surrounding tissues. 
With this as a standard, he measured the 
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passage of fluid when the capillary walls 
had been damaged by chemicals or by 
mechanical injury. He found that the fluid 
passed through the damaged capillary walls 
from five to seven times more rapidly than 
normal. This finding shed light on the con* 
d it ion known as edema in which apparently 
too much fluid passes through the capillary 
walls. 

Automatic Liquid 
Measuring Pump 

A NEW liquid measuring pump has solved 
the problem faced by chemists, en¬ 
gineers, druggists, and others who must 
constantly dispense measured small quan- 



liquid are delivered by the pump 

tities of oils, glycerine, and other liquids. 
This inexpensive little device is built for use 
with a standard quart can, or standard gal¬ 
lon can, the first delivering one half ounce 
of liquid per stroke and the latter one ounce 
of liquid per stroke. This pump is a con¬ 
venience to engineers and oilers of pumping 
stations, power houses, steam bouts, and 
other power machinery, for use in replenish¬ 
ing oil cups. 



©ns™® to®il 
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EVERY TURN of the lathe, this cylinder increases in value. As metal, 
it is worth only a few cents a pound. But shaped, finished, as part of an auto¬ 
mobile, a refrigerator, or a plumbing fixture, it becomes useful and valuable. 

All over the world, G-E motors drive intricate machines. G-E apparatus controls 
their operation. The machines arc shaping necessities for industry and for the home. 

Carboloy tools cut metal with unprecedented speed. Electric gauges accurately 
measure dimensions less than one ten-thousandth of an inch. Copper brazing and 
atomic-hydrogen welding join metal parts into a useful whole. X-rays, from tubeu 
developed in the G-E Research Laboratory, in Schcncctadv, N. Y., probe the inner 
secrets of metals and point the way to improvements in material and design. 

Such advances, made possible, in part, by G-E research, come home to you in better 
quality and lower cost in the machine-made products that arc part of your daily life. 

Every field of endeavor benefits by G*E research, that has saved the public from ten 
to one hundred dollars for every dollar it has earned for General Electric. 



Underground Pipe 
“Wrapped in Cellophane” 


W E have become accustomed to having 
almost everything “wrapped in Cello- i 
phane,” but had to admit the novelty of an j 
application described in a recent issue of I 
Western Gas —underground pipe is being 
wrapped in Cellophane! The wrapping is I 
said to serve admirably as a protective inea- i 
sure against moisture and soil impurities. ! 
The theory underlying the use of two layers 
of Cellophane or Kodapak adjacent to one j 
another, is that a slip joint or a “lubricated” 
surface between the inner and outer coats 
of asphalt or coal tar is effected. In other 
words, the steel pipe, the priming material, 
the first two layers of asphalt or coal tar, 
and the first layer of Cellophane or Koda¬ 
pak, constitute one unit which will move 
freely within the second unit, consisting of 
a second layer of Cellophane or Kodapak, 
asphalt coating, and Kraft paper. This outer 
casing or wrapper, due to the stresses caused 
by expansion and contraction in the heavier 
types of soils* will be gripjjed as in a vise. 
The slip joint created by two layers of 
Cellophane or Kodapak allows the pipe to 
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En rout • Unitmd Airhnms 


A MILLION 
THIS YEAR 

At this very moment, while you 
are reading these words, well 
over a thousand people are flying 
the airlines of our country. Before 
the year is out , well over a million 
passengers will be served. This 
will be more than double the 
number carried in 1934. 

When you take your first air 
trip you will marvel at the effi¬ 
ciency and courtesy which greet 
you at every step. Note, too, the 
perfection of aircraft, engines 
and propellers which speed you 
on your way. 

UNITED 

AIRCRAFT 

MANUFACTURING CORP. 

Makers of 

WASP AND HORNET ENGINES 
HAMILTON STANDARD PROPELLERS 
VOUGHT CORSAIRS 
SIKORSKY AIRLINERS 



EAST HARTFORD, CONN., U. S. A. 


tfi to'-tWP.* c A M E H I C A ! N. 

contract vrtih w# b**riflng the 

bond between thd coating a«4 p4fMs. From 
recent examination* of pipe protected as 
above outlined and laid in heavy adobe 
soils where soil Stresses are very severe, it 
appears that this reasoning is logical.—- 
A. E . B. 


Aeronautics in Naval 
Architecture 

ROBABLY no two branches of engineer¬ 
ing are so closely connected as naval 
architecture and aeronautical engineering. 
Ideas and progress in one held very soon 
make themselves felt in the other. That D 
why a paper, under the above title, by C. 1\ 
Burgess, the well-known airship authority, 
recently read before the Society of Automo¬ 
tive Engineers, has a decided appeal for any¬ 
one interested in either water or aircraft. 

We are apt to he very proud of the vari¬ 
ous Miss Americas and their constructor, 
Gar Wood. But Mr. Burgess gives us some 
comparative figures which may make Mr. 
Wood less satisfied with his speedy hydro 
planes. A modern flying boat such as tin* 
China Clipper will transport a ton of gross 
weight 16 miles at 125 miles per hour, with 
energy derived from one gallon of gasoline. 
In Miss America A, a gallon of gasoline will 
he responsible for less than two ton miles at 
110 miles per hour. The flying boat has by 
far the best of it! 

The difference lies in the ratio of lift to 
drag in the two types of craft. The China 
Clipper has a lift-drug ratio of 13 or there¬ 
abouts, whereas in the most efficient hydro¬ 
planes this ratio is only 5. 

This difference is not due to the fact that 
the Clipper operates in air, and Miss Amer¬ 
ica in water: the laws of flow and resistance 
are almost the same in both media. The 
j explanation is that the Clipper derives its 
lift by “circulation” flow around the wing 
; which is wholly immersed in the air. The 
j hydroplane derives its support solely by the 
impact of the water on its under side, a 
j (ht less efficient method of securing lift. 

If the hydroplane is ever to have an effi¬ 
ciency comparable to that of the airplane, it 
may have to be carried at high speed by 
hydrovanes, metal wings totally immersed 
in the water and lifting the actual hull of 
the boat far out of the water. 

The suggestion that hydrovanes he used 
for very fast water craft is not new. Graham 
Bell, in experiments in Nova Scotia in 1919. 
attained a speed of 60 miles per hour with 
moderate power and in spite of a choppy 
seu. More recently I)r. Tietjens of the West- 
inghousp Electric and Manufacturing Com¬ 
pany has made interesting experiments 
along the same lines. Why is it that this 
idea is not more generally adopted, particu¬ 
larly if it is acknowledged that hydrovanes 
would give much smoother operation (be¬ 
ing completely immersed) than the hydro¬ 
planes of to day which undergo such terrific 
j pounding? 

The answer is that a number of practical 
difficulties are involved. The hydrovanes, to 
he efficient, should be long and thin and 
hence fragile. Also they are likely to catch 
up seaweed or floating objects. The hydro¬ 
vane acts as a wing and derives the major 
part of its support from the suction on its 
j upper surface. But when this suction reaches 
| the atmospheric pressure of 14.7 pounds per 
1 square inch (or 2100 pounds per square 


fottt) then the water laavet the upiw *#r- 
face of the vane and air trices hi place. 
This phenomenon, termed "cavitation,* 1 not 
only means rapid erosion of the hydrovane 
surface but also complete kiss of lift And 
the critical speed at which cavitation occurs 
is only 27 knots. 

Mr. Burgess also gives a few hints to those 
intrepid though somewhat archaic souls who 
cherish the arts of Bailing and yacht build¬ 
ing. He suggests that while the air resistance 
of a yacht is not as large as a streamline- 
conscious public might suppose, it is im¬ 
portant nevertheless. Particularly in racing 
yachts it might be advantageous to round 
the edges of deck erections, make the decks 
flush, make the masts streamline, and pro¬ 
vide devices for revolving the mast. These 
devices have been considered by others from 
time to time, hut yachtsmen are people of 
tradition and do not like to depart from ac¬ 
cepted forms. In fact, racing rules prohibit 
such devices. It would he interesting to see 
a sailing race in which all such rules were 
hold in abeyance and in which aerodynamic 
ideas for Dull and sails were given free 
play. Some wonderful new records might 
he made h\ out yachtsmen ! -/J. A. 


Height Finished 
Aluminum 

1TH1N the last few years research 
and invention have solved the problem 
of the aluminum reflector for lighting pur¬ 
poses, and the solution may he aptly desig¬ 
nated as “brilliant” in both senses of the 
word, says Chemical and Metallurgical En¬ 
gineering. An anodic electrolytic brighten¬ 
ing treatment which raises the reflectivity 
of a huffed aluminum reflector from about 
70 percent to approximately 85 percent, 
while fully retaining the specular quality of 
the original surface, and which then can be 
protected with an oxide coating that causes 
substantially no reduction in reflecting 
efficiency and is resistant to weather, would 
have seemed a fantastic dream to the in¬ 
dustry five years ago. The Alzak process is 
now doing this commercially to the satisfac¬ 
tion of the world’s foremost lighting en¬ 
gineers. This, of course, opens up a new 
market for aluminum in a field where silver¬ 
ed glass or silvered brass formerly held al¬ 
most undisputed sway.— A. E. B. 


Rotary Duplicator 

ROM England comes a new and simple 
spirit duplicating machine which oper¬ 
ates in a fashion similar to the hectograph 
and mimeograph processes but is superior 
in that it will reproduce in colors. This 
machine, called the Fordigraph, is now be¬ 
ing distributed in the United States. 

In operation, a piece of hectograph car¬ 
bon is placed with its ink side on the back 
of a sheet of master paper. Typing, sketch¬ 
ing, or writing is then done in one, two, 
three, or four colors, as desired, by the ap¬ 
plication of different colored carbon papers. 
The master sheet is then ready to be placed 
on the large roller of the Fordigraph, from 
which copies may be made at the rate of 40 
per minute or more. 

The machine does not use stencils, gela¬ 
tin or ink; instead it is necessary only to use 
the hectograph carbon and to moisten the 
reverse side of the mister sheet by i Ikj 0 ^ 
which is carried in the tank of the machine 
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The moiittninf h, bf oourse, automatic. 

It it clihs6d by the distributor# that tissue 
paper may be run on this machine without 
wrinkling **d that regular letter paper, 
postcard stock, cardboard, or blotters may 
follow the tissue without any adjustment of 
the machine. It is further claimed that 500 
or more copies can be obtained from a single 
master sheet. 


Eradication of Syphilis 
Possible 

A BATTLE cry against one of man’s most 
dangerous disease enemies was sounded 
by Dr. Thomas Parran, Jr., New York State 
Health Commissioner, at a recent meeting 
of the American College of Physicians. It 
was a stirring “fight talk” from a leader to 
bis captains in the war on disease. 

This disease ranks with tuberculosis and 
cancer as a major cause of death. It causes 
untold misery; denies many married couples 
the privilege of parent-hood; causes help¬ 
less, innocent children to be born blind or 
deaf; cripples, and finally drives insane, 
many of its luckless victims. 

The name of this dastardly disease i- 
syphilis, a word that many persons do nut 
like to speak or print or read. Not so long 
ago there was the same feeling about can 
ccr, tuberculosis, even appendixes and gall 
bladders. Yet these have become part of 
every day speech. Syphilis must also be read 
about and beard about so that this deadly 
foe can be vanquished. Refusing to name the 
enemy ends in defeat, not conquest. 

This disease enemy of the unmentionable 
name, Bvphilis, can be conquered. Dr. Par¬ 
ran told the physicians. The outlook for 
the control of syphilis is far more hopeful 
than for the control of cancer. It is far more 
hopeful than was the outlook for the con¬ 
trol of tuberculosis 30 years ago. 

“The practical control and even eradica¬ 
tion of tuberculosis in this country is a goal 
clearly in sight,” said Dr. Parran. 

By comparison, the job of controlling 
syphilis should be far quicker, for medical 
scientists know the “germ” that causes the 
disease. They can diagnose the disease 
soon as the patient becomes infectious and 
dangerous to others. They have remedies 
which will quickly make the infectious pa¬ 
tient non-infectious and prevent his giving 
the disease to others. 

The big thing is to think of syphilis as 
a disease, to think of the person who has 
it as a sick person whose ailment is catching, 
but who can be treated so that in a short 
time he will not he in danger of giving the 
disease to anyone else. Another hopeful 
thing about this disease is that, if discovered 
and treated thoroughly at the start, the 
damage it may do to body and brain and 
to future generations can be prevented.— 
Science Service. 

Makes Heat 
Transfer Visible 
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4 ruler. The Moore device, demonstrated at 
- a recent symjwiimn on heat transmission at 
Yale, is known as the Hydrocal. It operates 
on the principle of causing water to flow 
in a manner exactly analogous to heat, by 
forcing it through capillary tubes of cali¬ 
brated resistance. The flow is streamline 
and, as in heat flow, the rates are directly 
proportional to driving force. The height of 
the liquid column is exactly analogous to 
temperature. Solving a problem consists of 
connecting the correct resistance tubes in 
the apparatus, opening some valves, and 
reading water heights on a series of manom¬ 
eter tubes at the end of specified times. The 
device is particularly useful for problems 
of the unsteady state and for some eases, 
such as an irregularly varying heat source, 
makes solutions possible which are impos¬ 
sible with formal mathematics.— A. E. B. 


Babylon’s “Solid 
Beer” 

“QOLID beer" was a standby of the 

O Babylonians and ancient Arabs when 
they went on a long journey. Just what this 
stuff was, and how it was made, has been 
traced by Prof. Paul Lindner, veteran Berlin 
bacteriologist, with the assistance of Dr. 
Engelbert Huber, student of the history of 
brewing. 

I he early Arabs, according to ancient 
texts, knew the “solid beer” under the name 
of “saviq”; their predecessors, the Baby¬ 
lonians, gave it the more bubbly title of 
“huhur bulug gar.” It was not sold by 
liquid measure, but in lumps by weight, 
and was carried wrapped up in packages 
"ii camel-hack. When the caravan made 
camp, some of the lumps were soaked in 
water, and the mixture quickly fermented 
into a refreshing drink of low alcoholic con¬ 
tent. 

The lumps of “solid beer” appear to have 
been made of a special kind of bread, in 
which barley malt was a prominent in¬ 
gredient, and frequently containing also a 
considerable proportion of sweet date pulp. 
This bread was baked at a moderate temper¬ 
ature on hot stones, and then packed up. 

The quick fermentation. Prof. Lindner is 
convinced, was due to the action not of 
yeasts but of a species of bacterium which 
he himself discovered and identified some 
years ago, known as Termobacterium 
mobile. It is found in warm regions through¬ 
out the world, and plays a leading part in 
the quick fermentation of the milder beers 
made of palm sap and other ingredients by 
primitive peoples. Prof. Lindner believes 
that this bacterium would he left unkilled 
by the mild baking of the “saviq,” and 
that it would readily find its way into the 
mash by soaking it in water. 

The art of making “saviq” has apparently 
been lost by the town-dwelling Arabs of the 
Near East, but it may possibly survive 
among the nomadic tribes of the desert.— 
Science Service. 
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“Dodge Scores ; 
a Bull’s-Eye 
With Me” 

Says MAJOR M. E. TRULL, 



My experience as a marksman has made me 
intolerant of anything mechanical that is 
not efficient . . . the new Dodge soores a 
bull’s-eye with me. 




I have had absolutely no meohanioaf trouble 
with it... it rides and drives like a dream. 



I haven’t found another oar that has all 
the safety features oombined in one car 
that my Dodge has . . . and here’s the 
* ‘clincher" . . , I’m getting many more miles 
to the gallon of gas than! ever got before! 

DODGE 


C alculation of the rate of heat flow 

is a common but often very complicated 
problem for the chemical engineer. While 
°ther# have been working out complicated 
mathematical formulas for the solution of 
t His problem, Prof, A. D. Moore, of the 
t diversity q{ Michigan, Has be$n devising a 
c Wer apparatus in which he can actually 
w atch the flow of heat and measure it with 


Insanity Increase 

T IME and time again the question has 
been asked: “Is not the stress and strain 
of the depression responsible for the great 
increase in mental disease in this coun¬ 
try?” Time and time again that question 
has been answered in the negative, and the 
correct explanation given. Yet the explana* 
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^T^HINK of the hitter tragedy of the 
Cancer sufferer who — through 
ignorance—comes too late for treatment. 
Had he been informed sooner he fnipht 
'have been saved. For Cancer can often 


be cured by proper treatment in its 
early stages. 


How You Can Help 
Fight the Scourge 
of Cancer 


The New York City 
Cancer Committee exists 
to combat Cancer by 
spreading useful knowl¬ 
edge. It supplies free in¬ 
formation about THE 

DANGER SIGNALS OF CAN¬ 
CER; PROPER METHODS 
OF treatment; hos¬ 
pitals AND CLINICS 
WHERE CANCER TREAT¬ 
MENT CAN HE SECURED. 



The committee depends 
entirely on voluntary 
contributions for sup 
port. You can help its 
important w r ork by buy¬ 
ing Committee labels. 
The dollar you contrib¬ 
ute will be spent on car¬ 
rying out the Commit¬ 
tee’s work. The labels, 
used on your packages, 
will inform others of it. 

Join Us in this Vital 
Work. Send Your 
Dollar Today 


NEW YORK CITY 
CANCER COMMITTEE 


MAI(. THIS COUPON'' 


Nkw \ ork Crn Camtk Commiithk 
150 F. 83rd St., N\ Y. C • Telephone- RHinclander 4-0435 


□ For the $1 attached, send me 10 
labels and J year’s subscription lo 

N(lWie~- _ ...... _______ the Committee's new publication. 

“The Quurteily Review." 

Address- - -__ if a resident outside AVrr Y ork 

( itx, write : 

Aw sate an Society far the Con* 

. - - - - ' - t*ol of Cancfr, New York 


I lion stems not to have reached many peo- 
| pie, for the question reaches us over and 
’ over from different quarters. 

l)r. Carney Landis, of the New York 
Psychiatric Institute and Hospital, recently 
stated the case plainly. In 22 years, he said, 
I one type of mental disease lias increased 
j from 2 per 100,000 to 14 per 100,000—a 
rise of almost 700 percent. But this is the 
only type that has increased during those 
years, and it affects only persons beyond 
middle age. This particular type of mental 
| disease is due to a hardening of the arteries 
; of the brain. 

The reason for the increase is, therefore, 
obvious. Due to the great advance in public 
| health work and preventive medicine, we 
i have more old people than formerly. Twenty* 
, two years ago, about one fifth the population 
j was 45 years old or older; hut this group 
; had increased almost to one fourth in 1934. 

“After all,” said Dr. Landis, “a man must 
die of something, and if typhoid does not 
j take intn at 30, hardening of the arteries 
in the brain may at 00.” 


Six New Air Records 


T HREE American aviators brought three 
international air records to the United 
! Stales during Eebruaiy, besides setting a 
| like number of national records. 

Miss Helen Riche) of Pittsburgh, Penn¬ 
sylvania, flying an Aeronca C-2 Scout estab¬ 
lished a national and international speed 
record for 100 kilometers for Class C, light 
airplanes at a speed of 72.224 miles per hour. 

Terns Moore of Cambridge, Massachu¬ 
setts, captured an all it tide record for light 
| seaplanes, third category. Class C, in an 
Aeronca C-3, reaching an altitude of 11,558 
feet, establishing both a national ami in¬ 
ternational record. 

| Miss Iona Coppedge of Dayton, Ohio, in 
j an Aeronca C-3, set a feminine altitude 
| record for light airplanes for the third cate- 
| gory, (’lass C, by reaching an altitude of 
| 15,253 feet. No record had previously been 
established in this category and according¬ 
ly the present one stands as both a national 
and international record. 

The standing of nations with regard to 
international aviation records at the time of 
writing is: United States 42, France 37, 
Italy 28, Germany 8, Poland 8, and En¬ 
gland 1. 


A Banner Year for 
Aviation 


T HE year 1936 has opened up for Amer¬ 
ican aviation in the most auspicious 
i manner. LargtvArmy and Navy contracts; u 
war scare in Europe; higher airmail rates; 
ever growing volume of passengers, mail and 
express; and a promising private plane 
market, all combine to make the industry 
extremely cheerful. 

Technical progress is certain to keep pace 
with growing prosperity. Even in the leanest 
of the depression years, American aviation 
progressed steadily. Profitable operations 
will induce even greater advances in con 
struction and operation of aircraft. It is not 
out of place, therefore, to expand a little 
on the predictions of immediate develop¬ 
ments which are made by Jerome Lederer 
of Aero Insurance Underwriters: 

1. The adoption of the nose-wheel under¬ 
carriage for small airplanes . The Depart- 
| ment of Commerce development program of 
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a light plane for private flying has not been 
revolutionary to date, but it certainly has 
shown the value of the front wheel in pre¬ 
venting nosing-over and in decreasing the 
hazards of cross-wind landings. 

2. The installation of independent aux¬ 
iliary power plants in large transports to 
supply energy. Power is now needed in the 
transport airplane for radio, lighting, start¬ 
ing, and operation of the retractable landing 
gear and flaps. Sooner or later the controls 
themselves will be power operated. Instead 
of batteries, wind driven generators, or 
geared connections to the engine, it would 
indeed seem logical to install an additional 
unit to take care of all these miscellaneous 
power requirements. 

3. Higher payloads through greater fuel 
economy and higher octane fuel. With more 
power it is possible to secure greater speed, 
which really means lower costs in operation. 

4. Counter-propellers to ahsot l> the torque 
of high poteered engines on single-engined 
airplanes. When the power of a single- 
seater fighter approaches 1000 horsepower, 
the torque generated by the engine and pro. 
peller becomes relatively so high that lateral 
control is difficult. We undeistand that the 
Army Air Corps is even now considering 
proposals for the design of tandem pro¬ 
pellers driven by the same engine, hut rotat¬ 
ing in opposite (Elections so that the torque 
(•fleets are eliminated. 

5. The use of the catapult for starting 
heavily-loaded ships. W hile Mr. Lederei is 
predicting the cutapult, the Mayo-Short 
composite aircruft is nearing completion in 
England. As our readers will remember, a 
small heavily loaded flying boat is to he 
carried above the wing of a very large flying 
boat, and is to he released when sufficient 
altitude lias been reached. 

Mr. Lederer’s predictions ate both timely j 
and logical.— A. K. 


“Radio” Alarm Foils 
All Intruders 


T HE kidnapper and the thief, the two j 
oldest human parasites, today menace 
the property owner of position more than 
ever before. All people of prominence and 
means are potential victims of these des¬ 
perate enemies of society. Daily we read of 
invaded homes, of children, adults, and 
elderly persons at larked and injured by in¬ 
truders. People are kidnapped from their 
<>wn residences at the point of guns. 

I reasured possessions are stolen or wan¬ 
tonly destroyed by vandals. While such con¬ 
ditions persist, people of position cannot 
a fiord to lie without protection against the 
marauder. 

About two years ugo, an organization of 
expert electrical engineers foresaw' the wave 
°f kidnapping and violence now sweeping 
(| tir country. These men turned their en- 
'rgies towards devising an adequate and 
foolproof protective system for the fine 
ll( >me. The Teletector Property Protection 
s v*tem wag the result. Today this scien¬ 
ce development is installed and operating 
111 many fine homes, guarding against 
,r «spa8s. 

The Teletector is a sensitive electrical 
apparatus operating on advanced radio 
principles, the function of which is to en- 
nr(; le all doors, windows, or openings in 
a home or nursery with an invisible “radio** 
(Please turn to page 290) 










THE AMATEUR TELESCOPE MAKER 

Conducted by ALBERT G. INGALLS 


I N this magazine last June Professor Rus¬ 
sell described the Schmidt telescope— 
or camera, to speak more exactly, since it 
cannot be used to advantage as a visual 
instrument—and this present month with 
his article (pages 248-249) we have repro¬ 
duced photographs, one celestial, the other 
terrestrial, taken with a Schmidt made by 
the Lowers of San Diego. The little picture 
on the present page is another, and the cam¬ 
era itself, its box uncovered, is shown at 
the bottom. 

For photographic work the Schmidt tele¬ 
scopic camera, with its oddly curved cor¬ 
recting lens in front, is as far ahead of a 
telescope camera having an ordinary parabo¬ 
loidal mirror without a correcting lens, as a 
paraboloidal mirror is ahead of a spherical 
mirror for usual work—farther, in fact. 
Oddly enough, the Schmidt reverts to a 
spherical primary but it is its correcting 
lens that does all the business of knocking 
out the coma that otherwise puts tails on 
star images at the edge of the plate and, in 
fact, on all except the central eighth of a 
degree or so of plates taken with parabo¬ 
loidal mirrors such as the 100-inch. But a 
Schmidt gives a good field 12° or more 
diameter—no tails. The spherical primary 
is said by some writers who have never tried 
to make a real sphere to be easier than a 
paraboloid hut, be that as it may, the real 
grief or “piece of resistence” in the Schmidt 
job is in the correcting plate. This is a thin 
piece of glass at the outer end of the tube, 
its curve so inconspicuous that the plate 
resembles an ordinary piece of thin, unal¬ 
tered glass. But the extremely shallow curve 
is neither spherical nor paraboloidal but 
decreases in radius as the edge is ap 
proached, and it must be made by means of 
a flexible lap and a combination of patience, 
intuition, experience, bad language, cut and 
try, and occasional sheer good luck. It is 
not beginner's work and perhaps it is not 
merely fairly experienced work, but definite¬ 
ly is advanced work. The whole business— 
theory and practice—will be covered in the 
“A.T.M. Supplement,” due in a few months 
—please don’t ask when, for this depends 
on when the last cunctative contributor 
sends in his material. The last contributor 
whose long-promised “copy” comes in is to 
receive a prize of an invisible telescope in 


an intangible, imponderable carrying case. 

In the meantime, here are Harold Lower’s 
comments on some of the first photographs 
he and his father, Charles Lower, took with 
the Lower Schmidt, which embodies the fa¬ 
mous “Soup Bowl” mirror. “The ‘candid 
camera’ shot of Dad lighting a cigaret shows 
what one second exposure does, by the 
light of a match,” he writes. “This is made 
at a distance of 12 feet. Lens wide open. 
The night picture of San Diego (page 249. 
— Ed .) was made from Point Loma, across 
the Bay. Exposure 10 seconds, and over- 
< xposed. By examining the negative with a 
glass one can count the windows in build¬ 
ings which are m<We than four miles away, 
hut it is so badly over-exposed that they 
don’t show in the print. The two pictures 
of the camera with one side removed were 
made before the interior was blackened, so 
as to show the parts in position.” 

The crossed strings in the left hand 
(lower) picture were placed there for help 



Lower Sr. caught smoking cigaret 

in the very delicate, critical eollimation, 
and are not a permanent feature. 

O N the opposite page are drawings of two 
items from Gyril G. Wales, 7718 Jasper 
Ave., Edmonton, Alberta, Canada. The first 
is a gadget to permit easy reading of set¬ 
ting circles in the dark. “The scale proper,” 
Wates writes, “is a disk of Via” Celluloid, 
one side of which is sprayed with black 
Duco. The scale divisions are cut through 
the Duco with a sharp knife, and the 
numerals scratched with a scriber. Work 
with a light under the Celluloid. This meth¬ 
od gives very fine markings. 

“The scale is attached to a collar which 
clamps to the declination axis by a set¬ 


screw. The drawing shows the common 
German type of mounting, but the same 
principle could be adapted to any mount¬ 
ing. The lens is a ten-cent magnifier. The 
mirror may be thin glass, silvered on the 
front and lacquered. I used a bit of chromi¬ 
um plated metal. The ‘index* is a piece 
of Celluloid with a vertical line scribed and 
blackened. It should be as close to the scale 
as possible, in order to avoid parallax. Note 
that the Duco side of the scale must he next 
to the lamp, and that the base of the mi¬ 
nerals must be toward the edge, as the mir¬ 
ror inverts. 

“The lamp is a 3-volt flashlight globe 
working on one cell, to give a faint light. 
The socket and one side of the switch are 
‘grounded’ on the mounting. This scale L 
delightful to use. The divisions are seen 
very clearly, yet the eye is not dazzled as 
when using a flashlight.” 

It is suggested that the light he of as low 
eandlepower as will clearly reveal the mark¬ 
ings, thus not unduly causing the pupil of 
the observer’s eye to close. Mr. Wates’ next 
item is a suggestion for a drive for an 
equatorial mounting. The drawing is his. 

“This drive is planned for a very heavy, 
double yoke mounting for a 12” telescope, 
hut could easily he adapted for other mount¬ 
ings, such as the common Orman type, by 
means of an extension on the polar axis. 

“The actual drive consists of a screw such 
as is used in screw-cutting lathes, with a 
split nut. These screws are accurate within 
.0003” per inch length. The nut runs in 
guides (not shown), and has a thrust ball 
hearing at the top. The screw turns (by 
means of suitable gearing) at a speed 
slightly in excess of 30 rev. per hour. The 
motor should he variable speed if possible. 

“Mounted on the polar axis is a pulley, 
72” in circumference. A suitable pulley 
could be picked up at any junk shop, al¬ 
though possibly not of the exact diameter. 
It would be a simple matter to alter the de¬ 
sign and gear ratio to accommodate any 
pulley or screw that happened to be avail¬ 
able. 

“On the left is a heavy drive weight sus¬ 
pended on a suitable steel wire passing 
around the pulley. On the right is a steel 
tape attached to a yoke, which in turn is 
fastened to th<**mut. The wire and tape lie 



The interior of the Lower Schmidt camera. Note stops Same interior, showing thin, clear correcting plate 
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Wates’ circle reading gadget 

on the pulley side by side—they are not 
joined. Each is fastened to a stud on the 
face of the pulley. The pulley is a loose fit 
on the polar axis and can be clamped there¬ 
to by a clutch, not shown. The fine adjust¬ 
ment is obvious from the drawing. 

“Exact speed control will be by the so- 
called 4 Chaser’ system. The wheel marked 
‘control from clock’ is not attached to the 
screw drive in any way, but is an entirely 
separate wheel driven by a pendulum clock 
at 30 rev, per hour sidereal time. A contact 
on this wheel plays between two contacts 
on the screw drive wheel. If the latter gains, 
the motor is slowed down, and vice versa. 

“No means of restoring the nut to the 
bottom of the screw is shown, hut it is 
planned to have the motor and gears slide 
to the right, disengaging the worm and en¬ 
gaging a suitable gear direct from the motor 
shaft to restore the nut and weight. Contacts 
will of course he provided so that the motor 
will he shut down when the nut reaches the 
bottom. 

“Except at the equator, the piano wire 
will run over a pulley to the weight.” 

U TN all fairness to others and to the best 

J_ of my belief I feel I can safely lay 
claim to the distinction (if any) of having 
the smallest observatory of any practical 
use. It measures exactly 60" x 17" x 25". 
To be precise, it is the scuttle hole to the 
roof of the house.” 

This is our old friend Bill von Arx, broad¬ 
casting a fighting challenge to the world 
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TELESCOPE MAKERS AND OBSERVERS 

We aupply all your wants in the Reflector field, Finished Instruments in all sizes* 
Mountings and Parts, Kits and materials. Our prices are reasonable, our standards 
high. No order loo large or too small. 

Should you be one of those more interested in a Refractor , we now supply Re¬ 
fracting Telescope Materials and optical glass for the amateur maker. As ex¬ 
clusive agents for Bailey & Sharp distributors of the world famous Chance Bros, 
optical glass, we offer a complete stock of Objectives, Prism and Eyepiece Blanks. 
Again we repeat no order too large or too small. 

Advice and testing at all times. Send 6c for illustrated catalogue. 

TINSLEY LABORATORIES 

3017 Wheeler St. R. II. Combs* Canadian Representative 

Berkeley, California Toronto, Canada 



Amateur Telescope Makers 

To make a GOOD telescope requires suitable materials. 
You cannot afford to fail because of poor stuff. 

We offer supplies selected after long experience, at 
priceg extremely low considering their high quality. 


A six-inch telescope MIRROR OUTFIT:—-glass, abrasives, pitch 
and rouge;—All you need to grind and polish a GOOD 
parabolic mirror WITH INSTRUCTIONS 115.00 

A suitable EYEPIECE:—positive, achromatic $4.00 

A really accurate one-inch PRISM (inferior prisms introduce 

distortions which ruin the definition of even the best mir¬ 
ror) £6.00 

With these, end patience and intelligence, you can maka • 
REAL ASTRONOMICAL TELESCOPE. 

We will also answer your questions and test your mirror. 

These services are free . Write for our price list of supplies, 

JOHN M. PIERCE 11 Harvard St, f Springfield , Vermont 


P ropo sed ttkscope drive—Watas 


llf ILP rOHH OWN 
REFLECTING TELESCOPE 

4 Inch Kit $3.75 

6 Inch Kit . . 4.50 

8 inch Kit 7.75 

Kits contain 2 kIhm discs all abrasives. rouge, pitch, 
mid copy of INKTltl’tTlONK. 

1" I'rhin $2.00 -IV*" JTIsm $2.25—1H" Priam $2.50 
HAMKPEN EYEPIECE— $4.00 
Catalog ft<< 

Copy of Instrnrlurn/* 10c 

OPTICAL RESEARCH LABORATORIES 
Larchmont New York 


Telescope Makers 
SUPPLIES 

Higheat-quality materials only 
Also 

ALUMINIZING 

H’rfte for free price list 
AMERICAN TELESCOPE CO. 

4008 Addison St. _Chicago, 


FOR SALE 


HARTNESS TURRET TELESCOPE 

with seven-room underground 
study and laboratory, connected 
by underground passage to the 
beautiful 

FIFTEEN ROOM RESIDENCE 

with all modern conveniences, in¬ 
cluding Six Master-Bedrooms, 
Five Connecting Bathrooms. Am¬ 
ple servants’ quarters. Beautifully 
Landscaped Grounds. Extensive 
Acreage. 

Special Booklet on Request, 

WALBRIDGE REALTY COMPANY 
RUTLAND, VERMONT 


ALUMINIZING 

NEW SURFACE-HARDENED ALUMINUM 
COATINGS 

with greater resistance to mechanical abruslon 
and uniformly superior In reflectivity at the 
same reasonable prices maintained in the past. 

Coating Price*: 4"—-£1.75, 5 "—£2.00, 6" 
—£2.50, 7"—£3.00, 8"—£3.50, 9"— 

£4.25, 10"—£5.00, 11"—£6.50, 12"— 

£7.50, and 12 1 2 "—£8.00. Largar size* up 
to 36 inches in diamatar on request. 

LEROY M. E. CLAUSING 

3507-550 9 Vi Lincoln Av, Chicago, Ill. 


PUSH THE POWER 

OF YOUR TKLX8COPB 

to tin* limit with the 

FAMOUS ATEM8C0 SOLID OCULAR 

Vfc" K K L—0 N E DOLLAR POSTPAID 

AMATEUR TELESCOPE MAKERS SUPPLY CO. 

24 Watt 20th Street, New York, N. Y 
Western Agent: Northwest Amateur Telescope Supply Cs. 
P. 0. Box 945, Washburn. Wisconsin 


TOLLES EYEPIECES 

'/*" L Ve" e.f.l. <fi $8.00 e.f.l. ® $U0 

Aluminized Diagonals in sires for fl" to 12" mirrors. 
Parabolic Mirrors made to order with accurate figure. 
MIRRORS FIGURED 


2*12 N. Raeins Ave. 


H. NICHOLSON 


Chios qo, illlnais 


-TELESCOPE MAKERS- 

MIRR0R8 TESTED FREE 
Mirrors palished. parabolized and aluminized 
MIRROR OUTFITS, complete with 2 qlass dim, 
abraslvet, tempered pitch, beeswax, rouge template and 
tnatruatlofla—4i"—$4.00. Other slita pro port ienately 
low. Quality equal to any on the market. 

PYREX 0UTFIT8 as above, 8"—M.00: 8"—$$.00 

PRISMS GUARANTEED SATISFACTORY 
y 4 " bln.—$ 1 ; r—$2.75; l«/i"—»4.Wj IH"—$8. 
RAMSDEN EYEPIECES— finest quality lenses 
In bras* meuntinqs, standard We" diam. 

Vi" or i/a" F.L.$4.00; I" F.L.W.5Q 

Vh F.L. 3 tens eyepiece stand. IV 4 " dla..$3,00 

KELLNER 3 Ians orthoseople eyepiece I'/#" F.L. $4.00 

CELL, adittstabie, 6" aluminum .$4.30 

SPIDER PRISM HOLDERS, adjustable .ft.ft 

R0N0HI TEST QRATINGS—etched an flaw, tl «n 

It* standard 1 V* ayeplaee mountings. * I 

FREE Catalan Telescope*, Microscope*, Binoculars, 
cte. Complete Instructions for Tfleneopt Making, lSe. 

PRECISION OPTICAL SUPPLY CO. 

9*1 B, 163rd Street Naw York City 
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Diesel Hand Book 


iKOSbl. o O M » 


THE WOULD * STANOAJU) KOOKS ON DIESEL OPERATION 

-.1- IS 00 PER COPT, PREPAID -- 
DIESEL ENGINEERING INSTITUTE. 44*44* A». . j.ruv C.»y, N K 


Diesel Operating Guide 

f KOSHI.OOM - 






LABORATORY APPARATUS 
BIOLOGICAL SUPPLIES 
MICROSCOPES 
CHEMICALS 

Nrw rompktc <.»t»L «4 l*»t« KuixWrtl* 

<4 item* ol inlricit I 
(wt»lcuwutI «»|K.Tir»venti 
Money —Hvy Diri-u iron 
tuprr Send 10 c now irrlwnA.bl .1 

ami j«i Sp«-uil 30 Dny Oiler 

J. H. WINN MFG. CO., Dept. 2005, 124 W. 23 8t.. New York 




Learn to 

SPEAK 


FRENCH 

!KKStw-*y 



Kuo* a *erond ln»ni«*n for bet tnr tiiintin 
lion, rend loreijfn booki. renlly «n*i> tru 
native Now FUN to leurn nuu’kly. i-mmly » 
tnt-lnUntnv w*y. Write today for < 

‘A'l.« 


►fllll |XIF<1 

s«k like . 

native 

'be Cortinaohone Short C ut," btato laui u ««« interested i 


. Y. C. 



Authors, 

Writers, Speakers 

Technical and Scientific Subject* 

Your manuscripts, college 
theses, speeches edited and 
criticized for style and diction; 
suggestions for rewriting giv¬ 
en; possible markets quoted— 
$1.00 per thousand words. 

Every manuscript "serviced” 
by two active editors of long 
experience. 

Speeches and manuscripts 
prepared or rewritten at special 
rates. House-organs edited and 
proofread. 

Highest references 

Tech Editorial Service 
26 West 40th St., N. Y. C. 



von Arx’s petite observatory 


from his. sky hole observatory at 573 Mon¬ 
roe St., Brooklyn, N. Y. What he write-, 
shows the nad circumstances under which 
we poor metropolitan observers work 
(kindly start weeping here); in fact, your 
scribe’s telescope is now in moth halls in 
the attic, because a gas station 200' distant 
has converted his yard into near daylight 
with three big flood lights. For two cents the 
company’s name would be revealed: a fa¬ 
mous ocean was named for it. In revenge, 
no gas is being bought there—will the com¬ 
pany fail? But to return to Bill von Arx 
with his head sticking out of the sky hole. 

“Being one of the many sufferers from 
city lights and cold wintry breezes,” he 
says, “I mounted a small equatorial camera 
on the southern edge of the scuttle, as shown 
in the photograph. Standing on u substan¬ 
tial shelf 60" below the level of the roof 
it is quite comfortable to do all the observing 
and photographing any avid amateur might 
want to do. Of course, several regions of the 
sky ure obscured bv neighboring chimney-., 
ventilators and vent pipes, hut in tin 1 main 
these are not disadvantageous because the 
sky light in the lower altitudes is so blight 
that most of the stars are lost. 

“Besides the equatorial camera I have a 
little 80-min. triplet telescope of 22" focu- 
and doubtful pedigree, on a mobile alt¬ 
azimuth mount which can be trundled to 
the roof level with little difficulty. It L 
mounted on a pair of,two by fours about 2' 
long, joined at right angles ut their ends. 
Besting the legs of the mount on the comb¬ 
ing of the scuttle—the mounting being fas¬ 
tened at the union of the two—it is quite 
easy to move this little glass in any position 
favorable for the observation being made. 
This manner of mounting has proved more 
than satisfactory in that it is light, easy to 
handle, and quite rigid even in strong wind a. 

“Between the roof and the ceiling below 
there is a space a little over a foot high 
which makes a very convenient place to 
keep odd maps, hooks, binoculars, eye¬ 
pieces, as well as the two instruments men¬ 
tioned above. A board laid across the ceiling 
mukes a convenient desk for jotting notes. 
This is even more comfortable when a stool 
of small dimensions is squeezed up on the 
shelf with the observer. An extension cord 
from the outlet in the room below gives 
current for the drive clock on the equa¬ 
torial, as well as for a small ruby light for 
reading charts, etc.” 

We asked Bill what his family does for 


heat while the sky hole is open and he tells 
us the family heat simply passes out, after 
which the seeing is better. Whether the 
family does the same seems uncertain, but 
it was a cold winter. 

R E, CLARK, Box 112, Langeloth, Pa., 
• writes: “I have been experimenting 
with the following wrinkle, which I think is 
new, and thought you would care to pass 
it along to some of the fraternity who 
make a specialty of spoiling good glass. 
Instead of using glass for a tool, try the 
following: 4 parts clean, 60-mesh silica 
sand, 2 parts clean, 200-mesh silica flour, 3 
parts Portland cement. Add lots of water 
and mix again very thoroughly. Pour into 
a mold the size you want your tool. Elim¬ 
inate all air bubbles by stirring with the 
finger, smooth off the top. which will he the 
hack of the tool, and allow to cure for 72 
hours. If properly made there is little danger 
of scratches from detached grains of sand. 
Use plenty of walcr in mixing, so that the 
sand grains will segregate and form the 
working face.” 

G eorge mkighan, 774 34 st.. North 

Bergen, N. J., suggests this dodge: 
“Instead of using the glass tool I use a 
round metal plate - stove lid or other. If 
the pitch hardens before I can get the 
grooves properly made, 1 hold the plate 
over the gas burner and soften it up again.” 

N OW and then someone sends in a blue¬ 
print of a telescope, made at some cost 
of labor, and wishes it reproduced. A blue¬ 
print cannot he reproduced at all. The 
tracing is reproducable hut generally the 
draftsman forgets that when the drawing 
is reduced the lettering will be reduced 
in proportion. In general, we dislike blue¬ 
prints, which smack of the standardiza¬ 
tion idea. Drawings of individual features 
of telescopes are of interest, hut few wish 
to “copy” a whole ’scope. 

AND now a club of telescope enthusiasts 
l\ has been organized in St. Louis, the 
“St. Louis Amateur Astronomical Society,” 
which is the astronomical section of the St. 
Louis Museum of Science and Industry. 
C. F. Ilellweg, 5246 Cote Brilliante, is the 
secretary-treasurer. 



Orion «i photographed by von Arx 
with camera shown above* Exp. 60m. 
//4.3, Schneider Xenar 10.5 cm. lo* 
cue. Gaevert Super Chrome** plate 
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Mowry’s photographic adaptation 


T HE top drawing, after a little study, 
shows how Nelson A. Mowry, 302 Gar¬ 
land St., Edgewood, Pittsburgh, Pa., eon- 
verted a 39-cent Model A I'nivex camera 
into a celestial camera for attachment to a 
telescope. The lens and shutter were re¬ 
moved and a brass shutter inserted into a 
jig-sawed slot. Good pictures an inch in 
diameter were taken. 



Johnton’s simple film holder 


In the second drawing, made by Vance 
Johnson, 821 West 27th St., Cheyenne, 
Wyoming, this draftsman-artist-telescope- 
maker shows how he and “Bertha” (that T 
his telescope—Bertha Johnson), and the 
other vcow hand photographed the moon, 
using thm film and a dingbat of their own 
invention. Tha lower objet d’art, also drawn 
by Johnson, reveals details of the new 
Cheyenne Mounting, with its slow motion 
drive. 



Aatro?»ci«tic« in wild Wyoming 



LEE 

Heavy Precision 

TELESCOPE MOUNTINGS 

Send for circular 

H*rry Lek Armicer 
14269 Northlswn Ave. Detroit, Michigan 


PYREX MIRRORS 

MADE TO ORDER 

Guaruntml enrreetl.v figured, polished, 
paiaholl/ed and nlumlnl/ed. 

OUR PRICES WILL SUIT YOU 
Written guarantee with cadi mlrioi 

Precision Optical Co., 991 E. 163 St., N. Y. C. 


When you write to advertisers 

• The Editor will appreciate 
it if you will mention that 

you SCIENTIFIC 

saw _ 

it in AMERICAN 
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ATEMSCO OCULARS 

Approved and used from Coast to Coast 
Ramsden K yepieces — 1(4" Diameter 
Brass Mounted—I’hire Tens Ceils 
l ocal Lengths 1(4"——J4" 

One Dollar Each—Postpaid 

Amateur Telescope Makers Supply Co. 
24 t 20th Street New York, N. Y. 


Northwest Amateur Telescope Supply Co. 

P. O. Bex 943 Washburn, Wisconsin 

< 1>i’<< i Iptlw' Ctrmlnr fnr Ktuinj>*'<| Envelope) 


TELESCOPE “DOOR MATS” 

PITCH LAPS MADE EASY 
FOR AMATEURS 
Price $1.00 Postpaid anywhere 
THE H. O. CANFIELD CO. 

Bridgeport Connecticut 
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[Amateur Photography 






Modern Book 
for Modern 
Amateurs 


I N this comprehensive | 

and attractive codec- ' 

tion you will find a well- 
rounded discussion of the 
miniature camera, togeth¬ 
er with a list of those j 
available in this country; 

an article on candid photography; others on the use of exposure 
meters, telephoto lenses, creative enlargement, infra-red and 
ultra-violet ray photography, color filters, picture composition, 
indoor photography, pinhole photography, astronomical pho¬ 
tography, and many other subjects. In addition there is a careful¬ 
ly chosen list of the most helpful hooks published for amateur 
photographers. 

The material has been carefully selected from the pages of 
Scientific American. All the artieles are illustrated with perti- 
50c nent photographs and special diagrams. Fourteen feature articles, 
~“ plus 21 shorter items of wide general interest. Text printed on 
heavy offset paper; cover on heavier tinted slock. 8V*> by 11 inches. 


Modern Amateur Photography 

Scientific American, 24 W. 40 St., New York 
















Here l« your 
opportunity to purehaae 
a discontinued 

Voigtlander 

VAG 

(2% x 3 Vi) 




CAMERA ANGLES 

Conducted by JACOB DESCHIN 




—one of the best film pack 
and plate model cameras 
on the market today 

at almost 

HALF PRICE 


The only reason the manufacturer 
is discontinuing the model is be¬ 
cause if he maintained production 
on this camera today, it would be 
entirely too costly; 

The Vag is equipped with an F4.5 
Skopar lens in Ibsor Shutter. 
Speeds 1/100, 1/50, 1/25, 1/10, 
1/2, 1 second. Bulb and Time 
operating with cable release. 

Has rising and falling front and 
side movement, focusing hood on 
ground glass, brilliant finder, 
quick focusing lever. 

Single Extension Bellows of Genuine Leather. 
Camera measures 1 % x J 1 /! * Cu inches. 
Weight 24 ounces. 

Former Price ftfttt.OO 

SALE PRICE 

$1850 

Pries Ineludt* Dim p«»k adapter and three plate holder*. 

ACT QUICKLY. THE SUPPLY IS 
LIMITED 

Mail Orders Filled. W r rite Dept. S.A.V. 


Travel Photography 

T O travel without a camera is to forfeit 
half the value of a trip—the aftermath 
of pictured memory. Everyone realizes this, 
so practically everyone who goes a-journey- 
ing, however little he or she may know about 
photography and even if the outfit is the 
most modest, packs a camera and films as 
one of the necessities to be included even 
at the cost of leaving something else be* 



Don’t neglect buildings 

hind. The more zealous the photographer, 
the more sacrifices he will be willing to 
make in this regard. 

Whether it is mountain, land or sea, 
subject-matter will be found everywhere. 
We have but to look for it. A little reading 
of photographic literature dealing with the 
type of atmosphere—sea or high altitudes 
or land and sky or whatnot—into which you 
are traveling will help to jog memory on 
some points you may have forgotten and in 
addition give some valuable hints you 
had not thought of, a* well as project you 
into thinking along the photographic lines 
which cover the type of pictures you will 
most likely be making. 

In general, it is advisable to take one of 
the relatively smaller cameras, not neces¬ 
sarily the miniature type, although the lat¬ 
ter can be very useful for the reason that 
they are so convenient and easily accessible, 
and because they carry a large loading of 
film at one time, thus obviating changing 
film rolls too often. A camera equipped with 
a range finder or one of the small reflex 


cameras would seem most suited for travel 
purposes, although other types of cameras 
up to 3 1 /* by 4 Va and 4 by 5 inches will be 
found easier to work with if landscapes and 
similar subjects are what you seek most to 
get. Range finders for cameras not so 
equipped may be had today at a low cost. 
In the case of the larger cameras you will 
now and then wish to use a tripod and focus 
on a ground glass. Ground glasses have 
been known to drop and break, leaving the 
worker helpless and the camera well-nigh 
useless, so be on the safe side and take 
along an extra one. 

Be generous with your film supply. It is 
hard to estimate how many pictures you 
will be likely to take. The number will de¬ 
pend on the type of pictures to Ik* made, 
the picture-taking opportunities offered by 
the locality, the length of time you plan to 
he away and on a number of other con¬ 
siderations which will come up in individual 
cases. Take as much film as you can ac¬ 
commodate; film you do not use on the trip 
can always be used up on returning home. 
Include in your equipment a light tripod, a 
lens sunshade, a filler or two (an ultra- 



The Pickla Seller 

violet one if you plan to take picture® from 
mountain peaks), a good exposure meter-— 
a photographic “diary* in which to record 
exposure data and one or two other small 
items that may seem to you important. By 
no means, however, need you take along 
equipment for processing negatives en 
route. You are not trying to make a deadline 
—you go on a vacation trip to get away from 
deadlines—so you can take your time about 
seeing the results of your handiwork* Be¬ 
sides, processing negatives en route would 
take time and trouble which should be de- 
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$100 IN PRIZES 

For Amateur Photographs 
on Scientific and Allied Subjects 

IXBRB is a real chance for advanced amateur photographers to achieve in- 
temational recognition of their skill. Scientific American offer* $100.00 
in cash prizes for the three photographs, submitted according to the follow¬ 
ing rules, which the Judges decide are the best. Furthermore, there will be ten 
Honorable Mention awards, each of a one-year subscription to Scientific 
American. The publishers also reserve the right to purchase, at regular rates, 
any non-winning photographs submitted in this contest. 

Read the rules carefully and then go to work. But please be sure that your 
entries comply with all the rules as the Judges cannot be held responsible 
for entries which do not. 

RULES OF THE CONTEST: 


1. Photograph* •titered in thi* contest 
must depict tom* phsts of science, in¬ 
dustry, engineering, aviation, or kindred 
subject. 

2. Entries will be judged on the basis of 
pictorial valua and photographic tech¬ 
nique. The decision of the Judges will 
be final. In case of a tie for any prize, 
duplicate prizes will be awarded to the 
tying contestants. 

3. All of the photographic work involved 
in producing prints for this contest 
must be done by the contestant. 

4. Photographs submitted must be printed 
in black and white on glossy paper 
and must be mounted. 

3. Prints must not be under 7 inches or 
over 14 inches in their longest dimen¬ 
sion. Mounts must not be larger than 
14 by 17 inches. 

6. Photographs must be submitted by 
first class mail, with sufficient cardboard 
included in the package to protect the 
print. 

7. Each entry must have the following 
information written on the back of the 


Name and address of contestant; 
Camera and lens equipment used; 


Size and emulsion of negative) 

Filter used, if anyi 
Diaphragm opening and time of expo¬ 
sure i 

Month, time of day, and quality of 
lifhtl 

If indoor, contrast of paper used) 
Developers used for negative and 
paper; 

Additional aids employed. 

8. Prize-winning photographs will become 
the property of Scientific American, 
to be used In any manner at the dis¬ 
cretion of the publisher. 

9. Scientific American reserves the right 
to purchase, at reguUr rates, any non¬ 
winning entry. 

10. Non-winning entries will be returned 
only if postage is included when the 
prints ere submitted. 

11. No entries will be considered from 
professional or commercial photog. 
ciphers. 

12. All entries in this contest must be in 
the hands of the Judges by June 20, 
1936. The results will be announced 
in our issue dated September, 1936. 

13. This contest is open to ell amateur 
photographers who are not in the em¬ 
ploy of Scientific American. 


PRIZES: 

Firgf Prize, $50. 

Second Prize, $30. 

Third Prize, $20. 

Ten Honorable Mentions, each to receive a One-Year 
Subscription to Scientific American. 

The Board of Judges of this contest will 
be announced in a subsequent issue. 

Address all entries to: 

Photograph Contest Editor 
SCIENTIFIC AMERICAN 
24 West 40th Street, New York City 


T'oted to the purposes for which you took 
the trip—rest and picture-taking. Take 
tare, however, that you mark the exposed 
him rolls or packs in some way to identify 
them and take the additional precaution to 
se gregate them in some definite place in 
your grip away from the unused material. 

Nor ought you to yield to the temptation, 
however strong, to see “how they came out” 
and rush to the nearest local photo finisher. 
He may do a good job, but on the other 
hand, he may do an awfully bad one. At 
any rate, why take the chance? 

Vacation trips imply a period of two or 
three weeks for moat of uai For this reason 


THE 

Viscose Sponge 

FOR PHOTOGRAPHIC USE 



An extremely absorbent, long-wear¬ 
ing artificial silk sponge. 

Ideal for instant surface drying of 
photogruphic plates, film and paper. 
Excellent for bromoil work. 

Made in 4 convenient sizes: 

No. 1 Dry—8Vix3zl »4 Absorb* up 
to 4 ox. Wet—a*4x8Hxl % 

*o. a 

*»• « M*:« »a: ; »jj: »a.»# 

Abnorptton: 12 ounot-n 

No. 4 Dry —flV 4 " x 4" x 2" 04.00 

rsu. a Wel „ 7 » x x 2V' 


Y —flV' x 4" x 2" 
t—7" x 4W" * 2V 
Absorption: 18 ounce* 


Mail Orders Filled, Write Dept, S.A.VS. 


Reduced In Price! 

THE 

CORREA TANK 





A Daylight Developing Outfit 
with Agitator 

that you can carry with you 

It is the moat compact end most convenient 
roll-film developing tank made. Requires 
only 14 to 17 ounces of solution. Fixing and 
washing of film may be done in full light 
without touching the film. 

The film, without cover paper, is coilad 
with the apron on the reel. Corrugation on 
the edges of the transparent apron grips the 
film automatically, suspends end protects it 
between the coils. 

Complete Developing Outfits 

(tank, lid, reel, apron) 


we should take pictures as we meet them j 
and not put off until the next moment what ; 
can he done right away. The first impres¬ 
sion is the freshest and most vivid. If a 
subject strikes you “right between the eyes” 
--or in the heart—lose no time to record 
it in the best way you know. You may 
never feel exactly that way about it again. 

On the return home, survey your devel¬ 
oped negatives with a critical eye. The en¬ 
thusiasm and excitement of the moments 
when the picture* were made are gone, *o 
you can look upon the results in a relatively 
objective way. Do not hesitate to throw 
away what aeera, on afterthought, to be 


(tank, lid, reel, apron) 

No. 731 tor Vont Dix’ket 127 - 

tew* sox l%" x 2^" 

No. 733 for Roll Film 120-R20-- 
2\4" x 3 V' 

No. 73A for Roll Film flUMlfl— 
Spoclsl Corrsx Therraomrtpr— 

Mail Orders Filled. Write Dept, 






#8.00 

# 8.50 

# 8.50 

# 1.15 
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BASS 

stakes his quarter-century reputation on 

these two outstanding camera values 

t 9 x 12 cm, 3 l A x 4 1 /<, Zees Film Pack 
and Plate Camera, finest German 
make. All adjustments, double exten¬ 
sion, with Schneider Zecanar F :4.5 
Anastigmat lens in Compur shutter. 
Speeds: 1 second to l/250th of a sec¬ 
ond. Complete with film a ca 

pack adapter. A $59.50 value 

• Baldax, 16 on 120 film, Meyer Trio- 
plan F:2.9 lens in new rapid Com¬ 
pur shutter with delayed action, a 
phenomenal value, brand new, with 

c * ,e at $37.50 

Write for Bass Bargainurjun . . mention whether 

Htlll Camera, Cine, Lenses, or Photo Books. 

Mention Dept "AD" 



Dept. "AD”, 179 Weit Madison Street 

CHICAGO 

Camera Headquarters for Tourists 


Before Buying Your 
Xext Camera or Lent* 

. . . FIND OUT WHAT 
ABE C OHEN’S 
EXCHANGE 

CAN DO FOR YOU 

Whether you live in Maine or in 
California, whether you are inter¬ 
ested in a box camera or an im¬ 
ported reflex, whether you wish to 
buy for cash or trade in your old 
camera, it is your duty to yourself 
to write to us to find out what we 
can do for you. Our enormous pur¬ 
chasing power permits us to take 
advantage of any special cash buys 
offered by any manufacturer or 
importer, and we have earned an 
enviable reputation by passing on 
the benefit of these special buys to 
customers. Our large stock of used 
merchandise, accompanied by our 
ten days' trial basis, affords unusual 
opportunities to obtain the outfit 
you have always wanted and could 
not buy on account of price. Your 
mail orders are always assured of 
prompt and courteous attention. 

ABE CBHEN’S 
EXCHANGE INI'. 

120 Fulton Street New York 


worthless things, but watch for the “worth¬ 
less” negative inVhich some detail may he 
salvaged by the enlarging camera and turned 
into something quite presentable. The re¬ 
sultant batch may he printed up for ar- 1 
rangement in a book which will ever after 
call up the memory of the trip as no mental 
recollections of it can ever do. j 


Daylight Silhouettes 

ILHODETTES of persons or objects 
taken indoors by having the light behind 
the person or object and the shadow pro¬ 
jected on a white sheet may he duplicated 
with outdoor lighting and without the use 
of the sheet. The accompanying illustration 
shows how this is done. The exposure, of 



**. . . againtt the outside brightness” 


course, is based on the outside light. The 
interior in which the subject is placed be¬ 
ing relatively dark, even with normal light¬ 
ing in the room or other enclosure, the 
subject is silhouetted sharply against the 
outside brightness, A profile, of course, is 
essential, and the “true” silhouette, the one 
in which no detail whatever appears, is the , 
most striking. However, a “semi-silhouette,” 
where the front part of the face has some j 
light on it, is sometimes effective too. The 
“semi-silhouette” is made by having a per¬ 
son close to a window or door. To insure 
a “true” silhouette, on the other hand, the 
person must he placed a bit away from the 
window or other aperture so that the day- j 
light does not strike his or her face directly, j 


Glycln Paper Developer 

SUAI.LY associated with fine-grain film | 
developing, glycin has now been adapt- I 
ed by the Edwal Laboratories for use as a 1 
paper developer. In perfecting the developer, j 
trisodium phosphate was substituted for 
potassium carbonate and three formulas 
evolved; the Edwal 102 for deep black 
tones, the Edwal 106 for brown tones on 
chloride and ehlorobromide papers, and the 
Edwal 108 for greenish or olive tones. No. 
106 is called a “stunt” developer by the 
manufacturers because different tones can 
be had by lengthening exposures, the longer 
the overexposure the browner the print, 
with chloride papers capable of being toned 
in this manner to reds, greens, and sepia 
tones. All these developers are obtainable 



Build a 
Photographic 
Library 

Leica Manual, by Wtllard D. Morgan 
and Henry M Lester. A beautiful book 
of over 500 pages dealing with all 
phases of miniature photography. It 
covers such subjects as panoramas, 
photomic rography, dental, stage, and 
aerial photography, photomurals, infra¬ 
red, and many others, $4.00. 

Practical Amateur Photography, by 

William S Davis Deals with the 
whole subject fioin the origin and 
growth of photography to the latest 
types and uses of cameras. 264 pages, 
illustrated. $2 40 

Photographic Enlarging, by Franklin 

/. Jordan. A complete treatise on en¬ 
larging, discussing not only the neces¬ 
sary equipment but all of tire dark¬ 
room processing, dodges which may 
be employed, combination printing, 
mounting, and lantern slides. It is 
written in a light yet tlioiough-going 
manner. $4.70. 

Free-Lance Journalism With a Cam¬ 
era, by Rufus II. Mallinson. Many 
serious amateur photographers would 
like to know how to make money with 
their cameras, here is a complete guide 
to that work Tt tells not only how to 
make salable pictures but also how to 
market them. $1 65. 

The Fundamentals of Photography, 

by C R K. Mees. Not only tells how 
to take and finish pictures but gives a 
solid foundation of the principles of 
photography. $1.10. 

Portrait Lighting, by Frank R Fra- 
pnc. Takes up the rapid development 
in the last few years of artificial light¬ 
ing for indoor photography. $2.15. 

Modern Development, by F. R. Fra - 

prie. Describes all methods of develop¬ 
ment, stressing particularly modern 
factorial and thermo methods. All for¬ 
mulas are given. $1.10. 

Camera Lenses, by Arthur W. Lock¬ 
ett. Explains simply and clearly, yet 
with scientific accuracy, all the under¬ 
lying principles of lenses. 85c. 

Infra-Red photography, by S. O. 

Rawlings. A treatise on the use* of pho¬ 
tographic plates and films sensitive to 
infra-red. Exposure and processing are 
fully covered and many formulas arc 
given for sensitizing $1.65. 


Prices Quoted Include Postage 


Write to Vs 

for Advice Regarding Books on 
Any Phase of Photography 

Scientific American 

24 West 40th Street New York City 
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i\&trioo- 

(ILMVKOR 



Hoes EVERYTH ING. Illu¬ 
minates Film and magnifies 
It for reviewing. Provides 
• impla system of Identifica¬ 
tion for editing. Makes 
sgllelng eaay and certain. 
Enable* yeu to keep film* 
• parkllngly dear. Priced 
unusually low. 


TWO POPULAR MODELS 

Complete, at llluttratad, i c 
without Splicer q>I_>,UU 

With Splicer .*18.00 

10-DAY FREE TRIAL OFFER 


If >our dealer does not handle FILM 
VISOR, no Mill ship direct to wtu on 10-du\ free trlu! 
under Positive Guarantee of Boti»f<iction or your money hark 
ROAR I I* 'T of valuable lnformat Inn mulled FULL 
DVA#i\LL I Hend name today for vour ropy 




& Bplaaidtd opportonJtUa. Pr«t>«-» tn 

T mpmrm tuna. Eaar plan. Ho prrvto«j« 

I extwrfwnoo naadod, common school 

8 «4ucanon ■ofllelont. (Una for rroc 
bookUt "Oppyrtunttiaa In Photo*™- 

0 

MOl MtoklJjnAv.. CMwwo. «. 

YCXHSa 

y PHOTOCRAPHIC 
l ALMANAC 



ROLLEIFLEX 

# 



The uniquely different construction of the^e 
cameras facilitates the making of better 
photographs. They possess two lenses -one 
which takes the picture—the other which 
focuses your scene or subject in actual 
film size on a luminous ground-glass finder. 
Theic lenses are synchronized so that your 
“preview” in the focusing hood and youi 
finished photograph are identical. These 
cameras possess, moreover, a nnm!>cr of 
automatic features found in no other in* 
strumrnt and represent ati ultimate present- 
day perfection in the construction of pre¬ 
cise, picture-making instruments. 

Literature on Request 
FREE TRIAL GLADLY GRANTED 

BURLEIGH BROOKS 

127 W»»f 42 S*r«t, Kiw York 


in made-up form, an arrangement becoming 
increasingly popular for many types of for¬ 
mulas because of the convenience of not 
having to weigh out the individual chemi¬ 
cals. It is much simpler just to add water 
and mix. 


3.1-mm. in Bulk 

F OR those who buy their miniature 35- 
inm. film in lengths of 25, 50, and 100 
l fret and later cut them to the little over five 
! feet accommodated by the magazine, Agfa 
! has devised a convenient form of hulk film 
which does away with the necessity of mea- 
: soring the required lengths in the darkroom. 
Their Agfa Superpan now comes packed in 
mils of 21V 2 feet and 55 feet, the first di¬ 
vided into five lengths by notches to indicate 
where to cut the film, and the larger film 
roll notched for ten lengths. This gives a 
length of 5 Vj feet for eac h loading, which 
will give the usual total of 36 pictures. 


New Flood Lamps 

A SERIES of lamps for indoor camera 
workers is now T on the market under | 
descriptive names which indicate their span 
of life. They are offered as “Five Hour Pic- j 
| tore Flood/’ “Five Hour Filter Flood,” j 
I “Fifteen Hour Jumbo Picture Flood” and ; 
I “Fifteen Hour Jumbo Filter Flood.” The 
| term “Jumbo” refers to greater size and last¬ 
ing time, the term filter to the fact that these 
lamps are made of a special blue glass said i 
to he ideal for Dufaycoloi use indoors. I 


Scotch Adhesive Tape 

S COTCH opaque photographic tape can be 
used for so many thing* that it is casil\ 

! the handiest thing about the darkioom and 
studio. It clings to the surface immediately, 
requiring no moistening. If you happen to 
have made a mistake it can as easily In- 
removed without leaving a stain. Thus it 
can be used over and o\er again, which i* 
perhaps the reason for its name. It i* 
opaque, waterproof, soft and pliable, and 
will not crack. When applied to the edge 
of a negative for masking purposes it will 
neither wrinkle nor curl tin negative but 
will lie perfectly flat. Its uses include the 
holding of negatives to the plate gla*s dur- i 
ing printing and for blocking out desired , 
borders, for making masks and for binding J 
lantern slides, for repairing broken nega- ; 
lives, photographs, ami camera bellows. It , 
does a more efficient job than thumb tacks 1 
or wetted gummed paper and gives a neat j 
appearance to the finished product. 


Lens Hood and Sky 
Filter 

D ESIGNED for the Rollciflex and Rol- 
leicord cameras, a new lens hood and 
j graduated filter has just been introduced 
j with the distinguishing feature that the filter 
goes over the front of the lens hood, sliding 
vertically in a holder. The filter is adjusted 
with the aid of the finder lens, then trans¬ 
ferred to the taking lens for the exposure. 
As is usual with sky filters, no increase In 
exposure time is needed. The manufacturers 
designed the new sky filter arrangement on 
the theory that the usual sky filter has little, 
if any, effect when placed directly over the 
lens; the new method, they feel, keeps the 
filteT at the correct distance from the lens. 


: 

i 



Fast action photos that catch all the thrills— 
pictures indoors or out—in daylight or at night 
—imposed candid shots of friends snapped on 
the spur of the moment, when they are most in¬ 
teresting. . . . These are but a few of the many 
things you can do with the versatile Contax. 

lUnge-flaricr focusing—no guessing distance. 10 
speeds up to 1/1000 sec. 12 Interchangeable Zeiss 
lenses. Including the Sonnar F/1.5, fastest lens 
furnished with anv ndnluturo camera. 

See (’ontfix and other Zeiss Ikon Canierua at 
leading deulcrs. Write for literature. 



National GRAFLEX 

SERIES II 

Gives You 

MORE and 
BETTER 
PICTURES 

For the re*l camera enthusiast, it is not only the cost of the camera 
but alio the upkeep that counrs. That u why this fme, economical, 
AU-Amcrtcan-made immature reflex camera is a favorite. The 
National GRAFLEX -just a handful—gives you i}% more pic¬ 
tures . . , TEN vivid album-sued contact prints x iV6' from 
every No. no 8<xposure roll film I And with its full-vision focus* 
ing and wide range of shutter speed* vou get better and more inter¬ 
esting pictures—clear, sharp, sparkling negative* that you can 
easily ,- blow up” to outstanding pmc-wirmers with the oew 
Graflex ENLARG-OR-PRINTER 



314* 4 Vi 

A new GRAFLEX product for ama¬ 
teurs as well as rretc photographer* 

. . . gets difficult, fast shots easily. 
Has 14 shutter speeds from i/io to 
1/1000 and "time.” Uses plates, cue 
film or pocks. Also made in 4 x 5 
site. Ask your dealer to show you 
the Sneed Graphic and other GRA¬ 
FLEX Camera* and Accessories—and 
the new ENLARG-OR-PRINTER. 
Send today for new catalog of GRA- 
FLJ.X Camaras and Accessories. Paste 
coupon below on peony post card, if 
you wish Folmer Graftex Corporation, 
Dept. S \ *4, Rochester, N. Y . 

folmer“graflex’ corporation" 

DEPT SV4, ROCHESTER, N. Y. 

Please send me your new catalog of GRAFLEX All-Amtrican- 
madeCameras, Accessories, and the ENLARG-OR-PRINTER. 

Name._ 

Addrc6j.. ... 

City State 
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FREE 

CATALOG 

Just Off ttuPl-M* 

Fully illustrated, 
showing special foot¬ 
wear and clothing for 
fisherman and canni¬ 
er, also special fish¬ 
ing tackle. 

L.L. MAN, Inc. 

ilO Main Stmt 
Free part Maine 


LB ARM 

REFRIGERATION 

AND 

AIR CONDITIONING 

(hr (IrprtKulon proof Industrie* of the present end thq 
futuie, Air r^ondUlonln* la ju^t htHrtluR. HrfrlKeratlon 
la here. J*repxr« now for e piece In ihoae field*. 

Write to 

DETROIT SCHOOL OF REFRIGERATION 
0517 Grand River Detroit, Michigan 


Wn. Mogey A Sons, Inc. 

found'd JK82 

Highest grade visual and photographic re¬ 
fracting telescopes. Write for catalogue. 

Plainfield, N. J. 


STEREO-MIRROR 

for art lovers, photographers, libraries, 
schools, television, Physics and X-Ray lab¬ 
oratories, etc. Send for Booklet. 

Nu-MIRROR COMPANY 

BRIDGEPORT CONNECTICUT 


SPRINGFIELD RIFLE MODEL 1903 

C»l. 30, 8% poundi. 43 lnrhei long. 24 Inch barrel, as¬ 
sembled and reflnlahed, without bayonet, l’rlce, 116.50 
BarlaglUld rifle, eal. 45/70. 32'/a" barrel $ 4.25 

Springfield rifle, eel. 50 with 60 cartridge! . $ 5.00 

NEW 1930 catalog. 304 pnge*. over 2600 llluutrationB show¬ 
ing guns, pistols, daggers, swords, saddles, uniforms, 
inedela, etc., mailed for 50c. Hpeclal circular for 3c stamp. 
Established 1865 

FRANCIS BANNERMAN 80N8. 501 B’way. N. Y. City 



gram weights, base 0%" x 3-\" 64.75. Catalog with 
3000 llluntrutIons of laboratory apparatus sent for 5i>c 
Catalog listing 10,000 chemicals, drugs, flavors, etc, 
and 1700 scientific hooks sent for 25c. Wholesale 
Price List 1000 111 10c 

LABORATORY MATERIAL8 COMPANY 
637 Epit 7f>t 8t. Chicago, llllnclt 



AGENTS^LETTERS 

For Store Fronts and Office Windows. Anyone ran 
put them on. Free samples Lll>eral Offer to gen¬ 
era) agents. Write to day for territory. 

METAlllC LETTER C0„ 440 N. Clerk Si. Outage 


NEW AUTOMATIC AMCR, 14.75 

Mult-* Kctdirt* *n»y IFn nrouruti', «|iilrk, 
*n«Uy o|K>rut4)d (n|»nl(v H 
m ll*im. brain woiW and 

.- l>lmi»f<l nwnrr*. Fully guiit- 

Vri.T $4 73 dnilv-rwl, Acent* 

J. H. iMtattPCo., D*pt.No. 2, 14SP HoRywwod Av«., C Me ago 




WWV WOT "Pend spring. 
Wni ITUl summer, fall. 

C ntlirrlut bnf(*rfllrr«— In^etT*’ I buj hundred* o/ 
Inil* for rulleotlona Home worth tl to $7 «*nrh 
Fun id* outdoor work with mv Instructum*. i>lr- 
turo*. prior ll*t. Profit. 4*lo»**itr*. hand 10. (not 
*tnmp*> (or FUu»trat«d Pro«|»*ctu», tarm*. b*- 
(Ort •rndlrut l.uttrrfiUa. 

Mr. Sinclair, D««lfr hi InsKti 
Dept. If. Box 1424. Ban Diego. Cettf. 



VnUtntwl 1-17-22) 


The Midget Slide Rule 


. Lo«-f,oc 

itimtry, Add And Huhtract ernlea. 

!**«». Uiv*« Trl*. function* to 1 mmuu 
triHii 0 to 00 d«tr—» 1 Ik* Kn*hi»-d!vul 
od aoaln* at* on white contad aluminut" 
Permanently acouraU. The MW**t l* 
tin*ioubtodl*\ tho moat vrraetUe caleoln 
tor evnr likmnt*d. I>la. 4 la. Prio*. with 
FabrlkoW ***** and Inatruation Book,I 
13.00. c*»h or C O f>. Motvay b«clc if 
not aelWfactory Clrculara free. 


NUi* kuli h 


WORLD-WIDE RADIO 

Conducted by M. L. MUHLEMAN* 



“The Shadow" Discovered 

O form of interference to radio recep¬ 
tion has caused such intense interest, 
and speculation as to its nature, as has 
“the shadow.” It has been attributed to the 
workings of a foreign government intent 
upon disrupting the communication chan¬ 
nels of Lhe world; it was thought by some 
to be the work of an intellectual crank; 
others have suggested that it might be some 
new and odd form of radiation from another 
planet. 

It has fooled some of the best engineers 
in the field for the reason that its true loca¬ 
tion could not be determined. To make mat¬ 
ters worse, it had been Teported from 
! England, from Africa, from Japan. It was 
heard on the high seas, and it was heard 
| on practically-every channel from 30 meters 
[ down. And it is still heard, but “the shadow” 
is no longer a mystery. 

I It has been definitely determined that this 
interference is the radiation, not from u 
single, but from a number of new type high- 
power diathermy machines used in hospitals 
and health institutions. The coils used for 
treatments, through which the high-frequen¬ 
cy currents pass, act as excellent antennas; 
so excellent, in fact, that presumably a single 
machine in operation is capable of radiating 
a strong “sky wave” that can cover immense 
distances. 

Steps are being taken to equip these ma¬ 
chines with suitable devices to prevent radia¬ 
tion of the high-frequency power. Until this 
is accomplished, world-wide radio will have 
to get along as best as,it can. 

There are no limits to the repercussions 
of progress. Who would have believed that a 
listener in San Francisco could hear the 
electrical oscillations wanning a man’s leg 
in New York? 

Smallest Micro-Wave 
Transmitter 

HE engineers of the National Broad¬ 
casting Company have designed an 
ultra short-wave transmitter so small that it 
just nicely fits the palm of one’s hand. It 
looks like a toy but is far from being one; 
in exhaustive tests of the first working 
model completed, distances up to four miles 
were attained. 

The midget transmitter is not intended 
for broadcasts direct to listeners’ radio re¬ 
ceivers, but for actual program service of 
the “Vox Pop” type, at any point of origin, 
to extend the scope of pick-up for present 
J radio networks. 

I Announcement of the tiny transmitter 


marks the* first NBC disclosure of results 
of more than two years’ experiment in the 
micro-wave field, as part of the extended 
series^ of ultra-short-wave propagation tests 
conducted in the field and from the tops of 
skyscrapers in New York. 

The new micro-wave unit, as explained 




The smallest micro-wave transmit¬ 
ter, showing the two-rod antenna 


by 0. B. Hanson, chief engineer of NBC, 
is the culmination of attempts to develop a 
“coat-pocket” transmitter to enable foot¬ 
loose announcers to carry a microphone to 
any desired point, or circulate at will among 
large assemblages, for purposes of broad¬ 
casting or to feed a public-address system 
from the floor of a hall or auditorium. The 
transmitter is not available commercially. 

Hanson explained that investigations in 
the micro-wave field suggested that work in 
the band of £00,000,000 cycles and more 
would permit the use of the midget antenna 
equipment necessary for the compactness 
sought. Micro-waves also offered a phen¬ 
omenal degree of penetration through in¬ 
tervening structures, so the tiny waves were 
employed in developing the new portable 
transmitter. 

Earlier units of portable type, more cum¬ 
bersome in size and operating on longer 
wavelengths of the order of 7 to 10 meters* 
were tested by NBC during the Horse Show 
at Madison Square Garden last fall, where 
they worked with marked success in relay¬ 
ing instantaneously to the gallery the deci¬ 
sions of the judges on the floor* 

In its present stage—as shown in the ac¬ 
companying illustration—the miero'WBYe 

♦Editor Ea&O 
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set is a three-inch cube, with two ten-inch 
rods as the antenna system. It transmits on 
a wavelength of one meter or less at a 
power of two tenths of a watt. The latest 
type of RCA “acorn tube” is used. One of 
these small tubes is shown on the table in 
the illustration. 

Current is fed to* the midget set by a small 
battery unit of 90 volts. The complete hat- 
tery unit weighs less than four pounds; 
the transmitter proper less than a pound. 


British Broadcasting 

T HE Empire Broadcasting Service of the 
British Broadcasting Corporation re¬ 
cently completed its third year of opera¬ 
tion. With the addition of a sixth trans¬ 
mission period added last year, designed 



Power output stage of the Empire 
Broadcasting station at Daventry 


primarily for listeners in Western Canada 
and audible in the United States, a daily 
program from Daventry became available 
for all parts of the British Empire at con¬ 
venient local listening times. 

The present wavelengths of the Empire 
Transmitters, and their call letters, are as 
follows: 


Call 

Frequency 

W avelength 


(Megacycles) 

(Meters) 

GSA 

6.05 

49.59 

GSB 

9.51 

31.55 

GSC 

958 

31.32 

GSD 

11.75 

25.53 

GSE 

11.86 

25.29 

GSF 

15.14 

19.82 

GSG 

17.79 

16.86 

GSH 

21.47 

13.97 

GSI 

15.26 

19.66 

GSJ 

21.53 

13.93 

GSL 

6.11 

49.10 

GSN 

11.82 

25.38 

GSO 

15.18 

19.76 

GSP 

15.31 

19.60 


Correspondence received hy the Corpora¬ 
tion from overseas listeners exceeded 27,- 
000 letters and other reports, approximately 
double the number received in 1934. 


Politics and Power Loads 

r ' is in interesting fact that electric light¬ 
ing loads in metropolitan areas increase 
many hundred percent during the Presi¬ 
dent’s *‘Fireaide Chats, 1 * The additional 
load is divided between the increased num* 
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ber of radio receivers and electric lights 
turned on during these periods. 

Apparently the power companies can 
gage to a nicety the radio audience of any 
program of national interest, but it is 
doubtful if the power load curves could 
serve as the basis of a straw vote: for one 
thing, the average farmer owns a battery- 
operated receiver. . . . 


I F your all-wave receiver tunes down to 
ten meters, it will be well worth your 
while to listen in frequently at that amateur 
band. It extends from 28 to 30 megacycles, 
but only that part from 28 to 29 megacycles 
is provided for use by amateur radiophone 
stations. 

This is hy no means a new amateur band, 
but it has been comparatively inactive until 
recently. Now it is a very active band, and it 
is not uncommon for an amateur ’phone sta¬ 
tion to contact all continents in a single day. 

The hand is unreliable in the sense that 
some days only transmissions from United 
States amateur stations can be heard, where¬ 
as on other days the whole world may come 
pouring in. Like the little girl with the curl 
hanging down on her forehead, when the 
band is good, it is very, very good; when 
it is bad, it is horrid. 

But ten meters packs enough thrills to 
satisfy any person with sufficient patience 
to wait for the good days when the band is 
“wide open.” It is distinctly a “daylight” 
hand; therefore listening should be done 
before nightfall. 


Receiver Alignment 

EW radio receivers can maintain per¬ 
fect alignment of tuned circuits over 
long periods of time. If sensitivity and tone 
quality are to be maintained, re-alignment 
at fairly regular intervals is desirable. 

It is not easy to determine when a re¬ 
ceiver is out of alignment, 'l'he change in 
circuit values is usually so gradual that the 
listener is not aware of the drop in sen¬ 
sitivity or the alteration of tone quality. A 
condition of this sort can he detected only 
through the use of radio servicing equip¬ 
ment; the ear is not sufficiently precise. 


Noise Silencer Adapters 

BRIEF explanation of the Lamb Noise 
Silencer appeared in these columns in 
the April issue of Scientific American . 
Since then, a number of companies have 
placed on the market noise silencer adapters 
suitable for use in conjunction with the 
average type of superheterodyne receiver. 

One type of adapter is designed for use 
with a receiver having hut one stage of in¬ 
termediate-frequency amplification; an¬ 
other type is made especially for a receiver 
having two stages. It is highly important 
that the correct type be used, as the adap¬ 
ters are not interchangeable. 

It is also important that the intermediate 
frequency of the transformer used in the 
adapter be exactly the same as the inter¬ 
mediate frequency of the receiver with 
which the adapter is to be used. 

The adapters will not silence all man¬ 
made static, but they are of great assistance 
nevertheless. After a bit of practice, the 
average listener should have no difficulty in 
operating one satisfactorily. 




Ten Meters 




ONLY THE SHE!.- 
VADOR offer* thU 

•itra, uaablcapact, 

thil convenience 

and time - earing. 
Juet open the door) 
There, at your fin- 
ger-tlpe, are your 
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ed food*. No reach¬ 
ing. No aearchlng. 
No Roiled or 
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In ordinary refrig¬ 
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sulated door — an 
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ELECTRIC REFRIGERATORS 


Air Conditioning 

By J. A. Moyer and R. U. Fittz 

Here for the first time in one 
volume is a complete treatise. 
The first half of the book covers 
theoretical fundamentals and 
discusses such phases of air con¬ 
ditioning as air filtration, re¬ 
frigeration, humidity control, 
and so on. The second half gives 
a thorough study of design re¬ 
quirements, including such fea¬ 
tures as examples of typical air 
conditioning designs with the 
necessary calculations for thea¬ 
ters, restaurants, food factories, 
textile mills, and so forth, also 
giving attention to recent ad¬ 
vances in household, office build¬ 
ing, railroad train, and theater 
applications.—$4.20 postpaid. 
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com plotelias wi onrru-d in our <’ h 4c**o b took. 
C«n nlso quotfl on vpeciat *rur*of an v kind, 
bond us your Who prints and inquiries. 

Write for Catalog No. 70 
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Do You Want a Diesel Engine 
License? Then You Will Need 

The Blue Book of 
Diesel and Internal 
Combustion Engines 

BECAUSE it contains all tin* 
Questions, Answers and Problems 
required lor a Diesel examination, 
whether you are going up for a 
Chief, First, Second or Third as¬ 
sistant's examination. Stationary 
or Marine. 

It covers Diesel, Semi-Diesel. 
Solid Injection, Starting anti Stop¬ 
ping, Lubrication, Bearings, Furl 
Pumps, All Valves, Air Compres¬ 
sors, and Receivers, General Pip¬ 
ing, Indicator Cards, Planimeter. 
What to do when engine knocks, 
smokes, or when ignition does not 
take place. 

The problems are all worked 
out for you and the text is in plain 
language. 

Cloth Bound—Pocket Size 

Price $3.15 postpaid 
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field, and, having done this, to operate an 
alarm system of some type the instant this 
field is penetrated or disturbed by the pres¬ 
ence of a human body attempting to enter 
the protected area. Although the action is 
immediate and absolutely foolproof, the field 
thrown from its antenna system is harmless 
and cannot be detected by the intruder. 

The control mechanism is installed within 
the protected area, generally in the cellar or 
in a closet. Antenna wiring is run to open¬ 
ings or areas it is desired to protect and 
from this antenna the sensitive “radio” field 
is generated only where desired. Installa¬ 
tion of the antenna wiring may be com¬ 
pletely concealed, as the generated field 
readily passes through wood, glass, tile, and 
so on. 

When the system has been turned on and 
is in operation, protection exists regardless 
of whether windows or doors are open or 
closed, and immediate warning is given 
before the criminal has entered. Frighten¬ 
ing the marauder before rather than after he 
has gained entry, gives the greatest possible 
protection to the members of the household, 
as the criminal trapped within the home 
is a highly dangerous individual. 

Fireproofinc Cotton 
Duck 

T HE use of cotton fabrics for awnings, 
tents, canopies, wagon and stack covers, 
and for other out-of-door purposes has al¬ 
ways been accompanied by fire hazards. 
Also, the danger from fire exists elsewhere 
and was instrumental nearly a generation 
ago in leading the English chemist, Wil¬ 
liam Henry Perkin, to make a search for a 
way to fireproof flannelette which was wide¬ 
ly used at that time for children’s clothing. 
This chemist discovered the fireproofing 
properties of tin oxide and widely publi¬ 
cized the possibility of fireproofing clothing 
by impregnation with this oxide. Many of 
his claims were not substantiated in prac¬ 
tice and his treatment never attained wide 
use. 

Water will not remove tin oxide from 
cotton cloth and it would seem that treat¬ 
ment with tin oxide would he excellent for 
awnings, tents, and like articles. Unfor¬ 
tunately, tin oxide only flameproofs the fab¬ 
ric and at the same time actually increases 
the tendency of the fabric to smolder. In 
fact, an awning treated only with tin oxide 
would burn up just as surely, if a lighted 
cigarette butt was dropped on it, as would 
an untreated awning, although no flame 
would be apparent. 

Another fault possessed by the tin oxide 
is that it causes the fabric to lose its 
strength when exposed to the sun. At the 
end of one season the treated fabric would 
scarcely support its own weight because of 
this effect. 

The Bureau of Chemistry and Soils has 
found that certain pigments can be put into 
the fabric which will retard this rotting 
effect of the tin oxide. Just as important, 
they also found a way to increase the effi¬ 
ciency of the flameproofiitg effect of tin 


oxide so that now only 5 to 10 peroo&t of 
tin oxide need be used instead of 15 to 20 
percent as was necessary with the Perkin’s 
process. This is important because tin is an 
expensive metal. 

The Bureau also developed a new chlori¬ 
nated resin which is especially suited for 
use on fabric in connection with the pig¬ 
mented tin oxide. This resin prevents the 
smoldering tendency and thus the combined 
effect yields a fully fireproofed fabric which 
lasts longer in out-of-door service than un¬ 
treated fabric. 

The complete process including the pro¬ 
duction of chlorinated resin is being put 
on a commercial basis as rapidly as pos¬ 
sible. 

The advantages of such a treatment are 
obvious. There is absolutely nothing that 
can be washed out of the fabric and conse¬ 
quently the fireproofness remains through¬ 
out the life of the fabric. The usefulness 
of canvas for awnings, tents, salvage covers, 
implement covers, and so on, is greatly ex¬ 
tended as a direct result of permanent fire- 
resistance. Aside from use which industry 
and the farmer may make of fire-proofed 
canvas, increased use of cotton will react 
indirectly to the benefit of the cotton farmer 
and the cotton goods manufacturer. 

Rubber Joints for 
Concrete Roads 

R UBBER joints for concrete roads may 
open an extensive new market for rub¬ 
ber if present trials in New England con¬ 
tinue to prove satisfactory, says Arthur D. 
Little’s Industrial Bulletin . One of the con¬ 
stant troubles with concrete roads is that the 
asphalt filler for expansion joints is forced 
above the road level when the road ex¬ 
pands and does not recede properly when it 
contracts. Hard ridges are created which 
provide rhythmic but unpleasant bumps for 
the traveler, and the spaces from which the 
ridges came are eventually filled with water. 
The damaging effect of water expanding to 
ice in such confined spaces is well known. 

Rubber latex compounds of a creamy con¬ 
sistency that vulcanize in two weeks to a 
compressible elastic mass have been found 
to overcome many of the difficulties encoun¬ 
tered with asphalt. Labor costs on the main¬ 
tenance of the present asphalt joint are so 
great that a rubber latex-bond cost of the 
order of 1200 dollars per mile for each lane 
of road is apparently a net economy. Experi¬ 
ments have been conducted over a period of 
more than two years, and while it is still too 
early to make predictions, apparently no 
serious drawback has been found, and both 
road engineers and rubber men are follow¬ 
ing the method with interest.— A, E. B, 

“Jumpy” Screen Makes 
Smooth Movies 

Y OUR favorite “movie” actor and actress 
will be made to perform in front of a 
“jumpy,” or, rather, vibrating screen dur¬ 
ing the “shooting” of scenes if the motion 
picture producers adopt the method for 
making more perfect “movies” recently per¬ 
fected by Willis H. O’Brien, of Los Angeles, 
Calif. The jumpy screen actually makes a 
“smoother” picture. 

The invention is for use in making com¬ 
posite scenes. These scenes eliminate the 
necessity for companies to go on location 
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when they already have available in their 
film library picture* of the desired back¬ 
ground. 

In this method of making ynovies, if a 
Paris, New York, or jungle background is 
required, the director selects a film of such 
a scene from the film library and uses a 
projecting camera to throw it on the hack 
of a huge ground-glass or equivalent tran*- 
lucent screen. On a set in front of thi* 
screen the actors perform while the movie 
camera simultaneously “shoots” the actors 
and the scene projected on the screen. 

When the film is developed and shown on 
the usual screen, the effect is the same as 
though the scene was taken in the locale 
of the background. However, any defects in 
the background screen that show tip in en¬ 
largement, such as grain and irregularities, 
may spoil the effect. Inventor O’Brien has 
found out that he can literally shake these 
defects out of the picture by vibrating the 
ground glass screen during scene “shoot¬ 
ings.” This is accomplished by suspending 
the screen from two springs so that it can 
slide up and down in guide grooves in two 
vertical supports, anti then vibrating it with 
a cam turned by an electric motor. 

Brazed Tear-Gas 
Projectile 

I N the manufacture of a new long-range 
projectile for use with tear or nauseating 
gas, the Lake Erie Chemical Company has 
adopted electric-furnace bra/ing as the most 
(and probably the only) practical method 
of providing five strong, gas-tight joints 
between seven important main members of 
the assembly. 

Soldering and torch-brazing were found 
unsuccessful because it was necessary to 



Above: Gas gun and cartridge. 
Below: Projectile that is made gas- 
tight by electric-furnacc brazing 



obtain joints which would withstand high 
gas pressures without leaking and because 
the design of the shell embraces certain 
small, complicated parts having surfaces 
that are difficult to reach. Electric-furnace 
brazing in a controlled furnace atmosphere, 
a process developed by the General Electric 
Company, is making it possible to fabricate 
the shell with joints that are absolutely tight 
and able to withstand pressures of more than 
5000 pounds per square inch. In one test, 
die shell failed at a pressure of 3300 pounds 
per square inch, but the brazed joints re¬ 
mained sound. 

The brazing is accomplished in a 20-kilo¬ 
watt hatch-type electric furnace operated at 
2100 degrees, Fahrenheit, and used in con¬ 
junction with a combustion-type furnace-at¬ 
mosphere controller. The latter reforms a 
mixture of natural gas and air, supplying a 
reducing atmosphere which acts a» a flux 
for the brazing metal. The shell parts, as¬ 
sembled with oopper wires tightly wound at 
(he joints, are laid on trays and placed in 


the heating chamber of the furnace for 15 
minutes. The copper flows into all parts of 
the joint by capillary action, and the process 
is completed by passing the work into the 
cooling chamber of the furnace, where it 
remains for an hour during which its tem¬ 
perature is reduced to about 200 degrees, 
Fahrenheit. 

The shells thus manufactured are ap¬ 
proximately nine inches long and an inch- 
and-a-half in diameter. Loaded in a cartridge 
and fired from a 37-millimeter shoulder gun, 
they have a range of 500 yard** and may he 
sent through a window at 100 yards. In 
appearance, they resemble an aerial bomb, 
being shaped like a torpedo and having a 
finned tail. When a rapidly moving shell 
of this type strikes a solid object, a per¬ 
cussion cap is set off, firing an explosive 
c harge which bursts the shell and liberates 
the compressed gas. 

Because of its long range and the accu¬ 
racy with which it can be directed, the new 
projectile may be used to advantage by po¬ 
lice officers. For example', when attempting 
to capture criminals barricaded in a build¬ 
ing, instead of exposing themselves to gun¬ 
fire. as might he necessary with commonly 
used hand-thrown grenades, the officers will 
in many cases be able to fire the new pro¬ 
jectile into the building from a position of 
safety, thus overcoming the criminals with 
the gas and making possible their capture. 


Spare the Heat— 
And Save the Meat 


C OOK meat at moderate temperature, 
says the* Bureau of Home Economies. 
Meat is a protein and, like white of egg. 
is toughened and hardened by long heat¬ 
ing at high temperatures. Broil, mast, or 
fry tender, well-fattened cuts from young 
animals, in an uncovered dish without wa¬ 
ter. Braise, simmer, or stew less tender, 
leaner cuts with a cover, with or without 
water. 

All cuts of pork, lamb, and veal are ten¬ 
der. Pork and lamb are fat enough for 
roasting and broiling. Veal usually is fat 
enough only for braising—generally with a 
little liquid added. 

The less connective tissue there is in beef 
—the more lender it is. Tougher cuts are 
made tender if cooked as pot roasts, 
“smothered” or braised steak, or stew, or 
if ground or chopped and cooked as tender 
meat in hamburg steak or meat loaf. 

To pan-broil tender steak or chops, brown 
both sides in a lightly greased, sizzling hot 
skillet, lower the heat and cook slowly, turn¬ 
ing the meat to insure even cooking. Pour 
off accumulated fat or the meat will fry. 
Never cover or add water in pan-broiling. 

How many minutes per pound a roast 
takes depends mostly on oven temperature 
and whether the meat is to he rare, medium, 
or well done. A standing beef roast, seared 
for 20 minutes in a hot oven (about 500 de¬ 
grees, Fahrenheit) and finished in a mod¬ 
erate oven (about 300 degrees, Fahrenheit) 
usually is rare in 16 to 18 minutes to the 
pound, medium in 22 to 21 minutes, and 
well done in 30 minutes. Rolled roasts take 
from 10 to 15 minutes more per pound than 
standing roasts. The only sure guide, how¬ 
ever, is a roast-meat thermometer inserted 
into the thickest part of the meat. Beef is 
rare at about 140 degrees, medium at about 
160 decrees, and well done at about 180. 


AMERICA'S MOST 
POPULAR OUTBOARD 

1936 model an even greater 
value than before. The Sports¬ 
man attaches instantly to any 
boat; drives rowboats, canoes, 
skiffs, fishing boats up to 7 m.p.h. 
Runs 3 hours on gallon of 
fuel. So simple to operate that a 
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Note the handy light weight—only 
24Vi 18s. Extremely quiet — under¬ 
water silenced. Wnte today for new 
catalog describing Sportsman and 7 
other Evinrude models, 
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Hooded Power Sport* 
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4740 N. 27th Street 
Milwaukee, Wis. 
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Only $1.00 for a com¬ 
plete act of practical, 
widely used mathe¬ 
matical tables con¬ 
taining four and five 
place logarithm*, 
squares, cubes, roots of numbers, differentials, 
integrals, algebraic and trigonometric formulae, 
trigonometric functions and their logarithms, 
interest tables, areas and circumf er ences m 
circle*, and many others. Convenient pocket else, 
4 W by 6*4 inches, 278 pages bound in flexible 
Fabrikoid. For students, teachers, engineers, 
draftsmen and others. Money-back guarantee. 
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INVENTIVE 


CURRENT BULLETIN BRIEFS 


INVENTORS: Send immediately for your 
copy of our big, new Froe Book*, "Patent 
Protection” and "Selling an Invention.” 
Sixty-eight pages of interesting facts. They 
tell how Patent Laws protect you; kind of 
sketch or model needed; simple steps to take 
without cost; how successful inventors have 
secured financial assistance; show interesting 
inventions; illustrate important mechanical 
movements and explain how to contact pros¬ 
pective buyers. Other men have read and 
profited by these books. With books we also 
send Free Evidence of Invention Form, that 
you can use to establish date of disclosure. 
Prompt service, reasonable fees, special de¬ 
ferred payment plan. Strictest secrecy. Thirty- 
seven years’ experience. Highest references. 
Write us today. The farts in our books are 
worth money to the man with a good invention. 
Address: Victor J. Evan* 6C Co., Registered 
Patent Attorney*, 737-E, Victor Building, 
Washington, D. C._ 


INVENTORS 

If you have a patent of merit and 
want it marketed consult us. We de¬ 
velop and market new patented ideas 
on a percentage basis. Prefer medium 
heavy or light machinery. Address 
The General Engineering Company 
Frederick Maryland 


ELP INVENTORS! 

Million* h»r«* been made from Idea* properly de¬ 
veloped and protected. Send u« a rough nketch or 
model of your Invention and we will submit rom- 
■ plete report backed by thirty years’ experience 
< (influential sen lee; hank references furnished. 
Modern equipment We also manufacture Intern 
tion* In any quantities at low cost. Free booklet 
“Making Invention* P*y“ *ent on request 

CRESCENT TOOL COMPANY. D*pt. H, Cincinnati, 0. 



Experimental and Model Work 

Fine Instruments and Fine Machinery 
Invent Ions Developed 
Special Tools. Dies, Gear Cutting, Etc, 

HENRY 2UHR, Inc., 187 Lafayette St., N. Y. C. 


THEQDORE H. RUTLEY 

Patent Attorney 

Patent Office Register No. 18.988 
512-A Colorado Bid*. Washington, D. C. 


INVENTORS 


TIME COUNTS 


OLARKNCE A. O'BRIEN AN 

SOS? " 


JIYMAN BERMAN 

0. C. 


(Bulletins listed ms being obtainable through Scientific American can be supplied only by matt) 


How to Bronze-Weld is a practical pres¬ 
entation of the fundamental theory and 
technique of bronze-welding and bronze- 
surfacing, bringing out the advantages of 
speed and economy and also the ability of 
bronze-welding to accomplish jobs that 
would otherwise be difficult or impossible. 
The step by step procedure of bronze-weld¬ 
ing is given, together with special informa¬ 
tion and advice. Write for Bulletin 536A to 
Scientific American, 24 West 40th Street, 
New York City. — 3-cent stamp. 


The Question of Living Bacteria in 
Stony Meteorites, by S. K. Roy, Field 
Museum. Are claims for bacteria arriving 
from space in meteorites true or false? 
Field Museum of Natural History, Chicago, 
Illinois.—20 cents. 


Yoijr New Plant: Multistory or Single 
Story—Which? is an 8-page pamphlet 
putting forth the results of a serious analysis 
of plant construction cost which has served 
as a guide to many industrial executives in 
determining the character of plants to he 
built. The booklet illustrates different types 
of factory buildings, together with floor 
plans. Write for Bulletin 536B to Scientific 
American, 24 West 40th Street, New York 
City. — 3-cent stamp. 

Rodents and Moles As Pests in Bulb 
Plantings considers various flower bulbs 
as a food desired by moles, mice, and other 
pests, and gives definite details of methods 
of preventing the ravages wrought by them. 
Numerous illustrations are included show¬ 
ing rodent traps and barriers. Superinten¬ 
dent of Documents, Washington, D. C. —5 
cents. 


How to Insure Your Crops is an informa¬ 
tive pamphlet giving specific directions 
for treating with formaldehyde the more 
common grains and vegetables. The text also 
presents a new method of soil treatment with 
particular reference to greenhouse work. 
Write for Bulletin 536C to Scientific Ameri¬ 
can, 24 West 40th Street , New York City .— 
3-cent stamp. 

The Automobile User’s Guide, in 96 
pages, tells just about everything that 
the owner of an 8-cylinder Pontiac will want 
to know about hiB automobile, its mechan¬ 
ism, and its operation. Write for Bulletin 
536D to Scientific American , 24 West 40th 
Street, New York City. 3-cent stamp. 


Live and Let Live is a sincere plea for 
safely on the highways of this country, 
dramatically presented in a series of striking 
cartoons and tabulations. Some of the illus¬ 
trations are presented in full color. Write 
for Bulletin 536E to Scientific American, 24 
West 40th Street, New York City. — 3-cent 
stamp. 


Diesel—The Modern Power is a 32-page 
illustrated pamphlet which surveys the 
development of power units from the earliest 
days of beast* of burden up to the present 
time. It then describes simply yet compre¬ 


hensively the Diesel engine and its operation 
and devotes several pages to its present and 
future applications. Write for Bulletin 536F 
to Scientific American, 24 West 40th Street, 
New York City. — 3-cent stamp. 


Precious and Semiprecious Stones (Gem 
Minerals). By Sydney H. Ball. Annual 
report on gem mineral production, with side 
data. Superintendent of Documents, Wash¬ 
ington, D. C.—5 cents (coin). 


The Soaring Cycle is issued in mimeo¬ 
graphed form with occasional drawings 
and is published from time to time in the 
interests of a thorough and critical research 
in the theory and practice of soaring flight. 
It also deals with the lessons that may be 
drawn from the records of careful observers 
of the flight of birds. The Soaring Flight 
Co^ Departmental Bank Building, Washing¬ 
ton, D. C.—25 cents per copy , 10 copies 
$2.50. 


Chemistry and Wheels carries the sub¬ 
head The Automobile Is a Chemical Fac¬ 
tory on Wheels. It goes on to show how and 
why this is the case, in simple, straight¬ 
forward text and with numerous illustra¬ 
tions. Write for Bulletin 536G to Scientific 
American, 24 West 40th Street, New York 
City. — 3-cent stamp. 


The Pinto Basin Site, by E. W. C. and 
W. H. Campbell. An account of archeo- 
done at a very ancient aborigi- 
nflfafrto nping ground in the California desert 
^Riverside County) by two amateurs who 
acquired professional technique. 51 pages, 
illustrated. The Southwest Museum, High¬ 
land Park, Los Angeles, California.—50 
cents. 


Floods in the United States, U.S.G.S. 

Water Supply Paper 771. By Clarence S. 
Jarvis and otherg. Records of stage and dis¬ 
charge of past floods in 225 rivers of the 
IJ. S. Analysis of such data to estimate 
magnitude and frequency of future floods. 
Superintendent of Documents, Government 
Printing Office , Washington, D. C. — SIjOO 
( cash). 


The Port of New York Authority, 15th 
Annual Rbrort, gives a complete pic¬ 
ture of development work, covering in par¬ 
ticular the mid-town Hudson Tunnel. 
Illustrated. The Port of New York Authority, 
111 FAghth Avenue, New York City. — Gratis. 


Air Electric Wind Driven Power and 
Light Plants is a circular describing 
modern windmill electrical generators built 
in various sizes for all services where cen¬ 
tral power plants are not available. Write 
for Bulletin 536K to Scientific American f 
24 West 40th Street, New York City. — 3-cent 
stamp. 


Practical Air Navigation and th* Us* of 
the Aeronautical Charts of the De¬ 
partment of Commerce is a 64- page book* 
including typical portions of \ym full c^or 
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chart*. The text deal* with the three princi¬ 
pal methods of air navigation—piloting, 
dead-reckoning, and radio navigation. In a 
final section a number of practical example 
are worked out step by step. The book shows 
graphically the advantages of the aeronauti¬ 
cal charts of the Department of Commerce 
to all those interested in aerial flight. Spe¬ 
cial Publication No. 197, The Director , 
Coast and Geodetic Survey, Washington, D. 
C ,—SO cents . 

When the Wheels Revolve presents an in¬ 
teresting running story of exactly what 
takes place in the automobile when it is in 
operation. Many analogies are given to 
familiar objects in order to assist to a com¬ 
plete understanding. Write for Bulletin 
536H to Scientific American, 24 West 40th 
Street , New York City. — 3-cent stamp. 

Improved Fabrication of 18-8 Chromium 
Steels is an 8-page illustrated booklet 
showing the use of oxy-acetylene welding 
with this type of metal. Write for Bulletin 
536/ to Scientific American , 24 West 40th 
Street, New York City. 3-cent stamp. 

Air Hygiene Foundation of America, In¬ 
formation Circular No. 1, puts forth 
briefly the purposes of the organization and 
presents its code of regulations and its by¬ 
laws. The pamphlet will be of interest to 
various industries and to town planning 


committees, particularly in areas where in¬ 
dustrial smoke and dust are menaces. Mel¬ 
lon Institute of Industrial Research , Univer¬ 
sity of Pittsburgh , Pittsburgh , Pa. — Gratis. 

Zinc and Lead Deposits of Northern Ar¬ 
kansas is a 303-page paper-covered book, 
with maps, on the geology and mines as de¬ 
scribed. Superintendent of Documents , 
Washington, D. C. — $1.00. 

Rust-Proofinc by the Chomodine Process 
is a beautifully prepared booklet of 18 
pages, thoroughly illustrated with photo¬ 
graphs showing the results obtained with the 
Cromodine process used as an under-coat 
for various types of paints. Write for Bul¬ 
letin 536] to Scientific American, 24 West 
40th Street , New York City. — 3-cent stamp. 

The Newest in the Family of Museums 
outlines the purposes of the Museum of 
Science and Industry. New York Museum 
of Science and Industry , RCA Building , 
Rockefeller Center, New York City. — Gratis. \ 

Studies of the Relations of Rainfaili 
and Run-Off in the United States. By 
W. G. Hoyt and others. U.S.G.S. Water Sup- j 
ply Paper 772. An analysis of climatic and 
hydrolic data and their effect on rainfall, I 
run-off, and related factors. Superintendent j 
of Documents, Government Printing Office , j 
Washington, D. C .—25 cents (coin). 


THE 200-INCH TELESCOPE 

(Continued from page 240) 


available site for the 200-inch telescope. 
After many tests, extending over several 
years, Palomar Mountain, in San Diego 
County, has been selected. Here, on a tract 
of about 600 acres, several structures have 
already been erected, under the general di¬ 
rection of Captain Clyde S. McDowell, 
U.S.N., Supervising Engineer. These in¬ 
clude large storage tanks for water and 
gasoline, a pumping and distributing plant, 
a dwelling house, and so on. The site for the 
200-inch telescope dome has been levelled, 
and it is hoped that foundations for the 
telescope and dome, as well as the lower 
(fixed) part of the building, can be erected 
during the present year. 

Every large telescope, if efficiently used 
under good atmospheric conditions, not 
only adds to our knowledge of existing prob¬ 
lems but reveals new ones for solution. 
Thanks in part to increased light-gathering 
power, and to the development of new 
auxiliary apparatus, the volume of space 
opened up for investigation may prove to 
he fully 50 times as great as that partially 
explored in 1928. 

It goes without saying that all observa¬ 
tories, large or small, should have a well 
defined scheme of research. The Astro- 
physical Observatory of the California In¬ 
stitute will deal with the investigations for 
which it is especially adapted, in harmony 
with the observational and theoretical work 
<>f the Mount Wilson Observatory and the 
various departments of the California In¬ 
stitute, In view of its great light-gathering 
Power, one of the most important tasks of 
the 200-lnch telescope will be the study of 
the structure fcnd radial motion of the extra- 
galactic nebulae, especially in their bearing 
on the atlll open question of the nature of 


the “expanding universe”. The nearer large 
spiral**, such as the Great Nebula in Andro¬ 
meda, offer many problems for detailed ex¬ 
amination, while the Galaxy, within which 
we live, presents scores of questions await¬ 
ing their turn for study with powerful 
instruments. 

Take, for example, the critical analysis 
of the brighter stars. Ever since 1 began 
work at Kenwood with a ten-foot Rowland 
grating, I have felt hampered by the com¬ 
paratively low dispersion of the spectro¬ 
graphs ordinarily used for the study of 
stellar spectra. In fact, my chief incentive 
toward the construction of larger telescopes 
40 years ago lay in the possibility of obtain¬ 
ing stellar spectra of high dispersion, com¬ 
parable with that used in those days only 
on the sun. High dispersion lias since been 
realized at the coude focus of the 100-incli 
Hooker telescope, and the 200-inch should 
permit us to take another step in the same 
direction. Its increased light-gathering pow¬ 
er, aided by the new types of spectrographs 
recently devised here, should be especially 
serviceable. 

If such research problems as I have men¬ 
tioned lie chiefly in the field of astro¬ 
physics, it should not be forgotten that the 
new observatory may also play an impor¬ 
tant part in the field of pure physics. Scores 
of physical questions await attack in an 
observatory, simply because the conditions 
of high temperature or of extremely lo\v 
or extremely high masses and densities en¬ 
countered in many celestial objects cannot 
be duplicated in the laboratory. As chemical 
questions are also involved, it is evident j 
that the new observatory may be expected j 
to contribute materially to several branches I 
of science. I 
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Cosmic Rays 
Thus Far 

By HARVEY BRACE LEMON , 
Professor of Physics , University 
of Chicago . “Professor Lemon 
has been following the growth of 
the study of cosmic rays for many 
years and tells a story that stands 
out even in this day of rapid de¬ 
velopment . . . fascinating,” writes 
Arthur H. Compton, Nobel Pri*e 
winner, of this book. Illustrated. 

$ 2.00 

Men 

Of Science 

By J . G. CROWTHER. “A splen- 
did book which should prove to 
be a real highlight in the biogra¬ 
phies of scientists because it gives 
more human material in a few 
hours than one would be able to 
find in months of ordinary library 
research.”—C. C. Furnas in The 
Saturday Review. Illustrated. $3.50 

How Animals 
Develop 

By C . H. WADDINGTON. Sim 
ply written, this book will enable 
the general reader to understand 
recent revolutionary advances 
which have been made in Embry¬ 
ology. A reliable and up-to-date 
survey. Illustrated. $2.00 


The Phenomena 
Of Life 

By GEORGE CHILE, M.D. 
One of America's foremost sur¬ 
geons here presents a new theory 
of the living processes that 
bridge the gap between the liv¬ 
ing and non-living. A Scientific 
Book Club Selection . Illus. $3.50 

The Philosophy Of 
Physics 

By MAX PLANCK. The dean 
of living physicists here presents 
his philosophy of the fundamen¬ 
tal science, for laymen and ex¬ 
perts alike. $2.00 

Practical Aspects 
Of Psychoanalysis 

By DR. LAWRENCE S. KV - 
BIE, A practical clarification of 
what psychoanalysis is and how 
it functions. $2.00 
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Books SELECTED BY THE EDITORS 


GLANCES AT INDUSTRIAL 
RESEARCH 

By Edward R. W'eidlein and W illiam A . 
Hamor 

“TOURING Walks and Talks in Mel- 
xJ Ion Institute” is the sub-title of 
this volume and while it appears to be 
just that—a collection of essays written 
at various times—it has been extremely 
well done and the various pieces so well 
organized as to make a most readable 
book. Some of the sections, each covered 
by several features, are as follows: In¬ 
dustrial Research Procedure of Mellon 
Institute; Industrial Research Successes 
and Opportunities; Professional Aspects 
of Industrial Research; Questions in In¬ 
dustrial Research Management; Lit¬ 
erary Activities in Industrial Research; 
and there is a final section on the Prog¬ 
ress of American Chemistry since the 
Outbreak of the World War. This dis¬ 
cussion should prove valuable to those 
now engaged in, or desiring to do, in¬ 
dustrial research.—$2.90 postpaid.— 
V. D. M, 

MEN OF SCIENCE 
By /. G. Crowther 

T O understand science, it is necessary 
to work back into its roots. More 
than any others, five great men of sci¬ 
ence living in one century, the 19th, 
have altered our lives and outlook. These 
were Davy, Faraday, Joule, Thompson, 
and Maxwell. This book, whose author 
occasionally writes for the Scientific 
American, is not merely a set of biog¬ 
raphies of these men but it also traces 
the direct significance of their discov¬ 
eries on life today.—$3.65 postpaid.— 
A. G. L 

FUN WITH ELECTRICITY 
By A. Frederick Collins 

I T is all very well to write about the 
fundamentals of some particular 
phase of science, but how much more 
interesting it becomes when the reading 
can be supplemented by easily per¬ 
formed experiments which demonstrate 
certain facts. In this book such informa¬ 
tive reading is coupled with complete 
and specific directions for performing 
such experiments. The author has divid¬ 
ed the book into three parts dealing with 
direct currents, alternating currents, and 
high-frequency currents. Wherever he 
describes some specific phenomenon, he 
gives directions for the performance of 


an experiment which proves the text. 
Although the book is written as far as 
possible in words of one syllable and is 
essentially intended for the curious- 
minded boy, it will undoubtedly find a 
ready acceptance by more mature minds 
which are intrigued with completing in¬ 
teresting experiments with their own 
hands. The section of the book dealing 
with high-frequency currents is espe¬ 
cially recommended as it gives specific 
directions for constructing a power 
transformer as well as Tesla and Oudin 
coils, together with the other necessary 
equipment.—$2.15 postpaid.— A. P. P. 


JANE'S FIGHTING SHIPS FOR 1935 
Edited by Francis E. AleMurtrie 

T HERE have been so many millions 
expended in the modernization of 
capital ships in the United States and 
Japan and recently in England, on re¬ 
placement programs, and on new ships, 
that it was necessary to revise radically 
almost the entire volume of Jane's. New 
silhouettes, new photographs, and new 
details of armor and weapons are given 
in this latest volume, the first under the 
editorship of Mr. McMurtrie. As usual 
it is a magnificent job, complete for 
most of the navies of the world. To those 
who do not already know this annual, 
let us repeat that it is the one compre¬ 
hensive picture of world navies.— 
$18.00 postpaid.— F. D. M. 


STARS AND TELESCOPES 
By James Stokley 

T HE well-known director of the Eels 
Planetarium in Philadelphia ob¬ 
served that no existing popular astro¬ 
nomical book covered the ground which 
people who visited the planetarium 
wished elucidated, so he prepared a 
book which would cover it. “The most 
important and interesting points, rather 
than a complete treatise on astronomy,” 
is the ground covered. The chapter sub¬ 
jects indicate the scope: the heavens, 
motions, ancient ideas, modern ideas, 
the telescope, improving the telescope, 
telescopes of today, amateur telescopes, 
bigger and better telescopes, methods 
and attachments, time, moon, sun, plan¬ 
ets, comets and meteors, stars, clusters, 
nebulae, galaxy, spirals, life in the uni¬ 
verse, In style this book is informative, 
is on the easy side of the mean, and is 


aimed at the average man who would 
visit a planetarium rather than at the 
more serious student. Included with the 
numerous illustrations is a photograph 
of an amateur or “back yard” astrono¬ 
mer, with his telescope surrounded by 
feminine underthings hung on a clothes¬ 
line—quite typical.—$3.15 postpaid.— 
A . G. L 

SCIENCE IN THE WORLD OF WORK 
VolumY I: APPLIED MECHANICS 

By Frank R. Doming and Joseph T. 
Nerden 

D EVELOPED originally to meet the 
demands of students in trade 
schools, the present book embodies ma¬ 
terial also suitable for use in high 
schools. It is essentially a humanized 
physics book, dealing with that corner 
of physics known as applied mechanics. 
Illustrated with many photographs and 
line drawings, it is written in simple, 
understandable language with many 
helpful analogies that serve to explain 
the principles involved.—$1.45 postpaid. 
—A. P. P. 

SCIENCE IN THE WORLD OF WORK 
Volume II: APPLIED PHYSICAL 
SCIENCE 

By Frank R. Doming and Joseph T. 
Nerden 

T HE same comments given for Vol¬ 
ume I, reviewed above, apply also 
to this book which deals specifically with 
such phases of applied physical science 
as the properties of liquids, heat and 
(old, light, electricity, and sound.—$1.65 
postpaid.— A. P. P. 

GERMANY TODAY AND 
TOMORROW 

By Henry Albert Phillips 

HATEVER may be our personal 
feelings regarding the present po¬ 
litical activities in Germany, reasonable 
human beings will admit that there must 
be a Germany which has been obscured 
to a great extent by the larger, much 
featured issue. Mr. Phillips, a trained 
observer in foreign lands who has writ¬ 
ten other successful books of this sort, 
gives us an insight into part of the truth 
about Germany today. He understands 
the uses and abuses of propaganda and 
passes that aside in getting at the meat 
of his story. After discussion of the tran¬ 
sition from the old to the new Germany* 
he carries on to a discussion of Nagiland, 
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&fl he calls it, of youth marching with 
banners continually, of the labor camps, 
Communism, kultur, of the neo-pagan¬ 
ism, and finally ties this in with Border¬ 
land Rumbles, or the influence upon 
neighboring countries. Neither he nor 
anyone else can predict the future for 
Germany so he simply ends with a 
chapter “Where Do We Go From 
Here?” Nevertheless, his discussion is 
provocative throughout.—S3. IS post¬ 
paid.— F. D. M. 

AMERICAN PETROLEUM 
INDUSTRY 

SURVEY of the present position of 
the petroleum industry, and its out¬ 
look toward the future, published by a 
noted organization of oil men. Demand, 
production, supply, transportation, re¬ 
fining, marketing, taxation, labor—these 
are the main aspects discussed. The ru¬ 
mor, once more rampant, that our oil 
supply is almost exhausted, is once more 
knocked down. A good hook for the 
reader who wishes to keep up to date 
about the oil industry in general. 200 
pages, cloth binding.—65c postpaid.— 
A. G. /. 

RAYON AND SYNTHETIC YARN 
HANDBOOK 

By Dr, E. ft . K. Schwarz and Herbert 
R. Mauersbcrger 

S ILK seems rapidly to he losing out 
in the competition against ravon, 
which today can be produced in fabrics 
practically indistinguishable from the 
silkworm’s product. This volume covers 
the subject so thoroughly as to give an 
indication why this may be so. Although 
a technical treatise, it gives the histori¬ 
cal background of the European and 
American rayon industry. Then, follow¬ 
ing the economic and statistical back¬ 
ground, is given a complete study of 
raw materials and their preparation and 
the later processes which turn the fiber 
into beautiful textiles. Dyeing and print¬ 
ing. dry finishing, testing, and launder¬ 
ing of rayon products are discussed in 
considerable detail.-—$3.90 postpaid.— 
F. D. M. 

PRESS PHOTOGRAPHY 
By James C . Kinhaid 

T O the average person it must seem 
that the news photographer moves 
and lives in a little world of drama all 
bis own. With the well known order “get 
the picture,” it is his job to do just that 
regardless of consequences. The author 
has collected what might almost be 
termed a textbook for the press photog¬ 
rapher. It is, however, much more than 
that. It goes into complete detail regard¬ 
ing cameras used, dark rooms, develop¬ 
ment, enlarging, and so on, and gives 
as well numerous hints regarding the 
proper operation of cameras under ad¬ 


verse conditions. The book itself is a 
beautiful piece of printing and engrav¬ 
ing, being illustrated copiously with 
some of the most striking press photo¬ 
graphs that have ever been produced. 
It is printed on fine, coated stock and 
contains 282 pages. If you are interested 
in any phase of photography, if you thrill 
to stories of achievement in everyday life, 
or if you have any ambitions to become 
a press photographer, this is a hook you 
cannot afTord to miss. $3.20 postpaid. 

A . P. P. 


THE PHENOMENA OF LIFE 
By George Crile , MJ). 

T HE noted Dr. Crile, of the Cleveland 
Clinic, sets down in this semi-popular 
hook the basis for his hypothesis that 
electricity is the haws of life. Oxygen, 
he says, produces radiant energy, this 
generates eleetric currents in proto¬ 
plasm, and the normal and pathological 
phenomena of life are manifestations 
of protoplasm, hence life must he due to 
radiant and electrical energv. This 
hypothesis has not yet been acc epted by 
science, but its discussion makes fas¬ 
cinating reading, and Dr. Crile's stand¬ 
ing in the world of medicine is high.— 
$3.70 postpaid.—//. G. /. 


MODERN RADIO ESSENTIALS 
By Kenneth A, Hathaway 

H ERE is a well written discussion of 
the underlying principles of radio 
communication as it stands today, pre¬ 
sented in general form and avoiding 
completely the use of specific equip¬ 
ment for explanatory purposes. This is 
one of the best books that we have ever 
seen for supplying a background of 
knowledge of a spec ific subject, without 
overburdening the reader with unneces¬ 
sary side issues. The author has built 
up the text udmirably bv first describing 
the separate functions of various instru¬ 
ments and then showing how these func ¬ 
tions are coupled to ac hieve a desired 
purpose in a completed circuit. ---$2.15 
postpaid. L P. P. 

PHENOMENA IN HIGH FREQUEN¬ 
CY SYSTEMS 

By August Hund 

ESEARCH workers, serious-minded 
students, and teachers will find in 
this reference book a thorough discus¬ 
sion of high-frequency phenomena ap¬ 
plied to measurements. The subject 
matter is strictly up to date both as to 
theory and practice. Anyone who has 
the necessary background and equip¬ 
ment for carrying on high frequency 
measurements or research work in this 
field will find this thorough-going vol¬ 


ume of inestimable help. It has a splen¬ 
did index. 642 pages, 6x9 inches.— 
$6.25 postpaid.— A, P. P . 

THE PRACTICAL ASPECTS OF 
PSYCHOANALYSIS 

By Lawrence Kubie , M.D, 

R EADERS with some—though not 
necessarily large*—background with 
regard to psychoanalysis, also general 
practitioners in medicine, may use this 
hook as a help or guide in getting hold 
of the right kind of psychoanalyst rather 
than some of the “pseudo” kind who 
have pinned the label psychoanalyst on 
themselves, much to the confusion of the 
public and the detriment of psychoan¬ 
alysis. It also contains a list of accredited 
psychoanalytic societies. The author is 
a member of the College of Physicians 
and Surgeons at Columbia University. 
—$2.15 postpaid. 1. G. I. 

ELEMENTS OF DIESEL 
ENGINEERING 

By Orville Adams 

D IESELS are so rapidly coming to 
the fore that numerous books con¬ 
cerning them are being published every 
day. Here is one which gives fundamen¬ 
tal information concerning stationary, 
marine, locomotive, and automotive 
Diesels and goes into the question of 
their engineering quite thoroughly. We 
might say that a study of this book would 
he the first step toward a complete un¬ 
derstanding of the principles of Diesel 
engines, of the equipment that must be 
designed for them, and of the fuel they 
use. Many illustrations serve to make 
the discussion more lucid.—$4.25 post¬ 
paid.—/* 1 . 1). M. 

DIESEL OPERATING GUIDE 
By Julius Rosbloom 

OMPREHENSIVE language is the 
keynote of this 543-page volume. 
A careful examination indicates that it 
is one of the most complete books of its 
kind available toda\. It is divided into 
a number of sections, including one on 
the high-compression oil engine, one on 
maintenance of Diesel engines, one on 
instruction for safe operation of Diesel 
engines of either two or four cycle types, 
one on oil, and others on auxiliaries, 
waste heat recovery, accessories, Diesel 
electric drives for locomotive and rail 
cars. This is the first edition of a volume 
which apparently will be revised from 
year to year.—$5.25 postpaid.- -F. D . M. 
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50 Years Ago in ... 



(Condensed From Issues of June , 1886) 


PASTEUR—“Up to April 14, Pasteur has inoculated 68$ persons, WOOD WOOL—“Wood wool was first introduced into France 

presumably bitten by mad dogs, with only one death. He has also as a packing material. It weighs about 40 or 50 percent less than 

inoculated 19 Russians bitten by a mad wolf. Of these 19, three the materials generally used for such a purpose. Its beautiful 

have died from hydrophobia —about 16 percent. The usual percent uppearance, its fineness, and its extreme cleanness at once brought 

of deaths from the bites of mad wolves is said to be about 67. Pasteur it into favor with shippers. It was afterward found that the material 

has found that the rabies resulting from wolf bites is the same as was well adapted for the manufacture of mattresses, for bedding 

that of dogs, and only more dangerous because the bites of wolves for cattle, for the filtration of liquids, and for stuffing horse 

are more numerous and severe.” collars, etc.” 


“AIR CONDITIONING”—In a case of typhoid fever “a number of 
tubs were placed in the room, and kept filled with ice, and the doora 
kept closed. The temperature of the room sank to 80 1 or less, an 
average of 12° or 15° below the temperature of the other rooms in 
the house; and the cooler atmosphere not only added to the comfort 
of the patient, but aided in keeping down the body temperature, 
and materially contributed to a final recovery.” 

ALUMINUM—“A cubic foot of aluminum weighs 166 pounds, 
while the same bulk of tin will weigh 415 pounds. The uses of 
aluminum are indeed unlimited, e\en when it is produced at $2 a 
pound, as may be easily conceived from its many valuable prop¬ 
erties.” 

SPHINX—“For some months past, excavations have been canned 

on at Ghi/eh, near Cairo, with the view of freeing the famous 

Egyptian Sphinx from the masses of sand which 

have gradually buried the monument. M. Maspero, 

the Director of the Boulak Museum, has superin- t f : 4;' y-ylV- 

tended the operations, which have proved remark- H 

ably successful, and in a recent letter he states; 

‘The result is beyond all my hopes. The face, raised ’if 

fifteen meters above the surface, is becoming ex- H " 

pressive, in spite of the loss of the nose. The expres- 

sion is serene and calm. The breast has been a good 

deal injured, but the paws are almost intact. We 

have nearly reached the limits of the diggings of 

Mariette and Caviglia. The work now going on is in beds of sand, 

which have not been disturbed since the first centuries of our era.’ 

Later be writes: ‘The stones of the right paw are covered with Greek 

votive inscriptions, while the left have none—an indication that the 

piety of the faithful was called into play more on the south side.’” 

ELECTRIC LIGHT—“With a view to put at rest the question 
whether local electric lighting companies are profitable investments, 
we have recently addressed a circular letter to the general man¬ 
agers of a number of such companies. We have received answers 
from all parts of the country, and 


AQUEDIKT—“Perhaps the most interesting and novd feature 
of the great aqueduct now being built by the city of New York 
to increase its water supply is that portion of the tunnel extending 



beneath the Harlem River. The 
contrast between the old and the 
new methods of crossing this river 
has been happily brought out by 
our artist. High Bridge, over which 
the present supply comes, shows 
in the background ; the foreground 
being occupied by the section 
through the bed and banks of the 
river, far below the surface ol 
which the new aqueduct is to pass.” 


NEWSPAPERS—“The wonderful growth of American newspapers 
is shown by a comparison between the directories published in 1776 
and in the present year. The one contains in its sixteen small pages 
a list of 37 newspapers which were published in this country one 
hundred and ten years ago. The other is almost as large as an 
unabridged dictionary, and in its two thousand pages contains the 
names of 14,160 newspapers and periodicals of all classes.” 


LIFEBOATS—“During the last meeting of the Institute of Naval 
Architects, the question of using steam lifeboats was made the 
subject of a very interesting and useful discussion. Messrs. Benja¬ 
min and Taylor have designed a very ingenious steam lifeboat, and 
they read a paper describing it, and exhibited a model. The boat in 
question is, of course, intended to be unsinkable, and, as we under* 
stand the description, she is also to be uncapsi/^ible.” 


MACHINERY—“Those who entertain the opinion that the possi¬ 
bilities of labor saving machinery are nearly exhausted are greatly 
mistaken. In the bands of the modern scientific inventor, matter 
becomes almost miracallously endowed with life and intelligence, 
and with great accuracy performs those functions which the most 
‘‘killed manual lal>or executes hut slowly and imperfectly.” 


the general tenor of the replies 
is that many of their local com¬ 
panies are earning better divi¬ 
dends than are yielded by the ma¬ 
jority of other now enterprises.” 

BALLOON—"A new dirigible 
balloon, says the Deutsche 
HeereS’Zeitung , is 150 meters in 
length and 15 meters in diam¬ 
eter, with a capacity of 18,000 
cubic meters, about ten times as 
great as that of the Renard and 
Krebs balloon. The propelling 
machinery consists of two steam 
engines of 50 horsepower each. 
The cost is estimated at 100,000 
marks ($50,0001.” 


AND NOW FOR THE FUTURE 

((Unraveling the Mystery of Machine Tool Design, by 
Philip H. Smith 

((Polar Molecules: What They Are, What They Do, 
and Why, by Sidney J. French 

((Misinterpreted Animal Observations, by S. F. Aaron 

((Cutting Metals Underwater With the Electric Arc, 
by R. G. Skerrett 

((Ingenious Machinery Used on the Colorado River 
Aqueduct, by Andrew R, Boone 


CQJdETS—“The new comet 
just announced by Professor 
Brooks makes the ninth that he 
has discovered during the past 
five years. It is the third comet 
discovered this year, and, with 
the last one announced in 1885, 
makes four comets in succession 
detected by this one observer.” 

GUNPOWDER—“The advances 
made within the past two or 
three years in the manufacture 
of gunpowder for heavy ord* 
nance have been very great . *. 
due to the development of more 
perfect mechanical devices for 
the necessary processes/* 
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The Bell System serves the 
whole country, yet it remains 
close to the people. The people 
use it. Their savings built it. 
? Tt belongs to Main Street.” 

The 270,000 employees of 
the Bell System live and work 
in your neighborhood and in 
similar neighborhoods in every 
section of the country. They are 
good neighbors. Thousands of 
times each day and night their 


activities bring friendly aid to 
those in need. 

To every one—to the newly¬ 
weds, to the man in the grand 
house on the hill or the little 
lady with the shawl—the Bell 
System offers the same full 
measure of service. 

And seeks to do it always 
with courtesy and sym- 
pathetic understanding— m 
in the manner of a friend. 


BELL TELEPHONE SYSTEM 






*hoto by XkmHlcl L. I\oa 


I NFRA-RED photography, coming into wider use as 
its merits are more fully appreciated, has been 
employed in this case to give a striking view of the 
mountain ranges of central Colorado. The camera 
was set up on Arapaho Peak; through the notch to 
the left of the center of the photograph shows Pyra¬ 
mid Peak, 120 miles distant, in the Elk Range* The 
mountain ranges shown are the Blue and Mosquito 
in the center ground, and the Sawatch, Gore, and 
Elk through the gape in the skyline. 


INFRA-RED REVEALS NEW 
BEAUTIES OF NATURE 



in i.iDinn J,Hf«Mnun 

bigurc 1; Removing the inscribed «treet-corner altars from Temple A 

The Road to Empire-i 


Anrient Minturnue, an Early Roman Town, Stood 
in the Way of Rome’s Great “Lincoln Highway” . . . 
Excavations Reveal the Type of Roman Life 

By JOTHAM JOHNSON 

University Museum. Philadelphia 


O UR Italian expedition was some¬ 
thing of a surprise to all con¬ 
cerned. 

We left New York vaguely expecting 
to excavate Stabia, which was destroyed 
by the eruption of Vesuvius in 79 a.d. 
together with Pompeii and Herculane¬ 
um. Italy had offered us a concession 
there, and on our arrival in Naples we 
were solemnly escorted to one of the 
finest vineyards in southern Italy, where 
abortive excavations a century ago had 
located a few buildings under 30 feet 
of volcanic ash. 

Anyone who wants to dig Stabia will 
have to lay out most of bis first yeur’s 
budget for real estate. That was bad. 
Besides, I had felt all along (with many 
colleagues) that enough Pompeian art 
bad already been found to satisfy every 
taste. It was clearly up to Italy to sug¬ 
gest an alternate site. 

Italy mentioned Minturnae, and we 
motored out to see it. Minturnae lies in 
a checkerboard of wheatfields and vine¬ 
yards, SO miles north of Naples, along 
the Mediterranean coast, neur tin* mouth 
of the River Liris. Its identity has never 
been lost. The ancient theater and the 
aqueduct rise conspicuously beside the 
motor road, and farther hack we noticed 
the ruins of two temples and an amphi¬ 
theater. I judged that, in general, the 
ancient ground level could not be more 
than three or four feet down, in some 
places no doubt less. Easy digging for 
but easy digging also for all the 
treasure-hunters of two past centuries; 


in 1819, for instance, an Austrian gen¬ 
eral named Nugent had found a quan¬ 
tity of Imperial sculpture and inscrip¬ 
tions there, and other discoveries have 
served to keep the site from oblivion. 

The little plain is shut in on north und 
east by majestic mountains, on the 
southwest by the sea. On the neurer 
hills stand a half dozen modern towns, 
white against the blue haze. We ex¬ 
pressed mild enthusiasm, und returned 
to Naples in a gentle summer shower. 

S O far I had succeeded in concealing 
the fact that I had never heurd of 
Minturnue; I now hurried to a classical 
encyclopedia, A few facts stood out, 
handed down in the pages of the Roman 
historians. 

The Auaones, alias Aurunei, were one 
of the earliest Italic peoples to colonize 
southern Italy. When seen through Ro¬ 
man eyes they were a tribe of the back¬ 
water—uncivilized, untrustworthy, un¬ 
adjusted to Roman standards, fit only to 
he subjugated; yet to long generations 
of Greeks Italy had been known hon¬ 
orably by no other name than Ausonia. 


They settled in the delta of the Liris 
und built thre" drowsy market-towns, 
Ausona, Vescia, and Minturnae. They 
lived peareahly on the meut and grain 
and wine they raised themselves, and on 
fish from the sea. In the malaria] 
marshes below Minturnue they built a 
primitive temple to Marica, Goddess of 
Fever, and a few Greek traders opened 
agencies at the river mouth, which pro¬ 
vided a tolerable harbor. 

In 314 b.c. the Romans, bent on a 
career of southward conquest in Cam¬ 
pania, found these three walled villages 
a brief stumbling-block. One market- 
day a few Roman soldiers disguised 
themselves as farmers, hid swords under 
their cloaks, and entered the towns. The 
signal given, they killed the gate guards 
and opened the gates. Other troops ly¬ 
ing hidden in the nearby woods rushed 
in, and the Aurunei were wiped out, or 
so Livy tells us. 

In 312 b.c. Appius Claudius surveyed 
the first stretches of the queen of high¬ 
ways, the Appian Way, and fortified it 
with walled cities every few miles, like 
raisins on a string, until it knocked 
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Figure 2: Slave lists from the inscribed altars 
of Figure 1. These provided a fair "Who’s 
Who’’ of the Roman community of Minturnae 


grimly at the door of Samnium, Rome's 
only remaining rival in Italy. Roman 
colonies were to Romanize the universe; 
so Rome had found the perfect pave¬ 
ment for her road to Empire. 

As Rome’s fourth citizen colon), 
founded in 295 b.c:. on the Appian Way, 
Minturnae’s real history began. A fort 
was built, a forum laid out with temple 
and shops, and the business of a eitv 
began. In 207 B.c. a river of blood flowed 
in the gate. In 191 b.c. the Temple of 
Jupiter and the shops were “touched 
from the sky,” Livy’s euphemism for 
“struck by lightning.” 

The city developed an important in¬ 
dustry in iron. In 133 B.c., when Tiberius 
Gracchus was assassinated, a wolf 
slashed a sentry and escaped, and in 
the same year a slave uprising was put 
down handily; when 450 had been cruci¬ 
fied the rest went back to work. In 88 
B.c. Marius the Dictator, driven from 
Rome by his potent rival Sulla, escaped 
to the south only to be trapped in the 
marshes near Marica’s temple. He was 
confined briefly at Minturnae, but a 
sympathetic magistracy released him 
and put him on Imard a ship bound for 
Africa. Later Cicero in his letters fre¬ 
quently mentions passing through the 
city, bound for one or another of his 
many villas. When Tiberius was in resi¬ 
dence at Capri the soldiers and courtiers 
and messengers who shuttled between 
there and Rome stopped to revel in the 
inns of Minturnae. Then Minturnae be¬ 
came just another Roman provincial 
city, and survived until the Longobards 
destroyed it about 589 a.d. 

This was not much, but it was some¬ 
thing, and it was more than we know 
of most ancient cities. If pre-Roman 
Minturnag had vanished in 314 b.c. 
and no one today knows where to look 
for its sister cities, Ausona and Vescia 
—we were not likely to find it without 
an intense search. 

The Roman colony, on the other hand, 
might prove to lie under the Imperial 
city, and might be worth digging; these 
primitive colonies were the laboratories 
where Rome, stifling in her own con¬ 


gestion, performed the expe¬ 
riments in fortification and 
city planning and sanitation 
which she could not carry out 
at home. In general they are 
so overlaid with later build¬ 
ings that they make dull dig¬ 
ging, but at Minturnae, in 
prospect at least, the sky was 
the limit; we might hope to 
find walls, temples, altars and 
sacrificial deposits, porticoes, 
shops, iron foundries, pot¬ 
teries, private dwellings—the 
whole dim spectrum of primi¬ 
tive Roman life. 

I hastened to notify our 
prospective hosts that the 
University Museum would be 
delighted to excavate Minturnae, and a 
few days later we opened our first 
trench. 

I won’t set out to tell you all we 
found; Mr. Munn has point-blank re¬ 
fused me the next 50 issues of Scientific 
American. Some of our discoveries 
would concern students of Roman archi¬ 
tecture and of ancient art; others are 
of more special interest in the field of 
Roman history, confirming, adding to. 
and frequently changing our earlier 
conceptions. 

T HAT first week, for instance, we dug 
around the two temples we had no¬ 
ticed on our first visit and named them 
A and B. Temple A belonged to the early 
Empire. It rose from the margin of a 
paved street which we later discovered 
to be the Appian Way, bisecting Min¬ 
turnae from west to east. The block in 
which A stood had been the forum of 
the original Roman colony of 295 b.c., 
though it was some time before we were 
in a position to prove that. 

At the beginning the colonists had 
been satisfied with a simple forum 
which contained only a small temple 
and a few unsanitary shops. Ashes cov¬ 
ering their foundations told us that these 
buildings had presently been burned. 
All this we had already learned to ex¬ 
pect from the pages of Livy, who men¬ 
tioned that they were struck by light¬ 
ning in 191 b.c. A hoard of coins which 
turned up under the floor of one of these 
ruined shops belonged to the years pre¬ 
ceding 190 B.c., a welcome check on 
Livy’s reliability. 

After the fire (and this Livy neglected 
to tell us) the colonists pooled their 
forces for reconstruction. They replaced 
the temple with a great new shrine, dedi¬ 
cated to Rome’s Capitoline Triad— 
Jupiter, Juno, and Minerva. According¬ 
ly this was a triple-cella temple, the 
seventh such so far found in all Italy. 
No one regretted the lost shops; where 
they had stood the ground was leveled 
over, and presently a vast three-winged 
portico was built, enclosing the square 
on west, north, and east, with the tem¬ 


ple in the open south end of the U. 

In and around the foundations of these 
buildings we found the remnants of their 
decoration, molded and gaily painted 
terracotta tiles and plaques. From these 
we could gain an idea of the templet 
heavy wooden superstructure which, like 
contemporary Roman temples at other 
sites, proved to be a pure derivation from 
Etruscan models and patterns. 

The three-winged portico was a differ¬ 
ent story, because the idea of such a 
building had come from Greece to Italy 
only in the previous decade. We may 
suppose that sophisticated architects of 
the metropolis had learned how to han¬ 
dle it by 190 b.c., but the oldest one yet 
found at Rome is a century younger than 
the one at provincial Minturnae, which 
remains unique, a merry hodge-podge of 
Greek plan, Roman foundations, Greek 
columns, and Roman roof construction 
and terracotta decoration. 

No one has ever seen anything like 
this Roman forum, as rebuilt after the 
disastrous fire of 191 b.c. and now com¬ 
pletely excavated; it is one of the most 
diverting lessons in post-war archeology. 

Imperial Minturnae was wealthy 
enough to lavish rich temples on all her 
gods, but in the 1st Century B.c. man\ 
of them still had to be content with mod¬ 
est street-corner shrines. Each was at¬ 
tended by a group of 12 pious slaves, 
who had the privilege of setting up an 
altar, carved with their names, each year. 

About 50 B.c. another bolt of light¬ 
ning struck the big temple and it went 



Figure 3: The Minturnae Venue. 
Originally a ribbon of gilded 
bronze was uied to "hold” the hair 
in this elaborate coiffure. The ears 
were pierced for earrings, now lost 

up in flames, taking the portico and a 
good deal more of the city with it. The 
forum was once more a heap of ashes. 
We’ll come back to this next month. 

In the new period of reconstruction 
which followed, room was found in the 
forum for Temple A, and 29 of these 
inscribed altars, damaged in the fire, 
were used to fill out A*s foundations. We 
dug them out—Figure 1 shows us at 
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work; Figure 2 the result—and lined 
them up against a long wall. 

When we had time to read the names 
we learned a lot of interesting things. 
Each slave gave his master’s name as 
well as his own, and so we accpiired u 
unique Who’s Who of 200 citizens 
wealthy enough to own slaves, among 
them a C. Marius and an L. Cornelius. 
‘Sulla’ was the cognomen, equivalent 



Figure 4: Portrait of a Roman gen¬ 
tleman. It is now at Philadelphia 


to a middle name, of L. Cornelius Sulla, 
and it is possible that the names on the 
stones belong to these great figuies in 
Minturnae’s histor> ; it is also posable 
that they art* mere coincidences. But 
the name of C. Titinius appears as a 
slave-owner in three places to prove 
truth in the Marius story, lor during his 
sixth consulship Marius presided at a 
divorce suit between C. Titinius and his 
wife Fannia. He decided for the hus¬ 
band, and when he was captured at 
Minturnae he might have had oppor¬ 
tunity to regret it, for he was imprisoned 
in Fannia’s house; but the lady turned 
out to be magnanimous. 

We searched for Fannia’s name on the 
lists, but without success. We did, how¬ 
ever, find cousins of the poet Vergil; 
and a Pirana whose name shows that 
her family came from Pirae, though that 
community was already extinct when 
Minturnae was laid out; and a Vitu- 
lanius, ‘from Vitulanum,’ whose name 
gives the dingy modern village of Vitu- 
lano near Bencvento a hitherto unsus¬ 
pected antiquity of 2000 years; and 
many more. 

While all this was going on around 
Temple A , another gang was hard at 
work at Temple B. B was of concrete, a 
few years older than Temple A; I think 
it was built soon after Julius Caesars 
death. We discovered many pieces of 
sculpture there; for a while I believed 
we had found an ancient museum, but 
that was before I knew what we were 
going to find elsewhere at Minturnae. 

Some of the pieces lay within a few 


inches of the surface, and were grooved 
by plow-points; certainly modern trea¬ 
sure-hunters had passed this area by. 
The early Christians hadn’t, though; 
they had burned the pagan temple and 
overthrown the false gods and smashed 
the portrait statues of the emperors, and 
left us to fit the pieces. 

I identified an Aesculapius and a bust 
of Germanicus, and then a tree-trunk, 
with a fragment of leg attached, hearing 
the tantalizing inscription Callimachus 
and Gorgias the Athenians made this. 
One memorable dav as I was sitting 
working in the office a workmun came 
in carrying the lovely Minturnae Venus 
I Figure 3 ). 

I N one corner of the sanctuary we came 
on a prostrate marble slab like a flat 
tombstone, but when we turned it over 
we read upon it the dedication of a 
memorial statue of Julius Caesar. We 
wanted desperately to discover at least 
the head of this statue. The best we could 
find was an unidentified head of appro¬ 
priate date; it might be Caesar. 

Along the east flank of Temple B was 
a concrete trough built to catch the drip 
from the temple's eaves, late in Min- 
turnae's history. Under one end of this 
we caught sight of some fragments of 
terracotta sculpture, and since the 
trough was of little scientific interest we 
measured it, photographed it, and con¬ 
demned it. Giuseppe Imperatore raised 
his pick high over his head and brought 
it down neatly into a vulnerable crack in 
the masonry. Out rolled a ghastly marble 
skull and lay there blinking up at us. 
Figure 4 shows it cleaned and mounted 
for polite exhibition in Philadelphia; if 
>on had seen it that first minute, slimy 
and grey from its long incarceration, 
vou’d never have forgotten it. And 
neither will I. 


We were not neglecting our investiga¬ 
tions into Minturnae’s topography. In 
isolating Temple B we had ventured be¬ 
low' the classical ground level, and at 
both north and south ends of the temple 
we had found the foundations of a mas¬ 
sive wall of rough limestone blocks, 
much older than the temple straddling 
it. We stared stupidly at this for weeks 
before we realized that without con¬ 
scious effort we had come upon a stretch 
of the fortification wall of pre-Homan 
Minturnae, the Ausonian town which 
Roman soldiers had sacked in 314 B.c. 
To the east of this wall lay the primitive 
fort, and looking a little more sharply 
we presently recognized the towers 
which marked its northwest and south¬ 
west corners. Later I spotted the foun¬ 
dations of tlie northeast corner tower in 
the bed of the Liris. 

West of it lay the Roman colony of 
2 Q f> B.c. We were surprised to find that 
this wall had continued in use after the 
Roman colonization, as a sort of parti¬ 
tion between the halves of this curious 
double city. Figure 5 shows the junc¬ 
tion of the two cities; to the left is the 
northwest corner tower of the pre-Ro¬ 
man wall of polygonal limestone mason- 
iy; the rest of the foreground is taken 
up by the ashlar wall which defended 
the Roman colony. 

In the middle of the west wall of the 
early town we made one of our most 
interesting discoveries: the location of 
the main gate, to which Rome's highway 
to Empire was directed in 312 B.c. But. 
according to Livy, Minturnae lay de¬ 
serted from 314 b.c., when the Romans 
wiped out the Auninci, until 295 h.c. 
when the colony was founded. The Ap- 
piun Way shows that it was inhabited 
in 312 b.c.; so, for once, we catch Livy 
in error. A few Aurunei did survive to 
carry down their old traditions. 



Figure 5: At the left if the ruined square tower from the earliest city wall, and 
at the right is a part of the wall bulk by Roman settlers, 295 BXL See the text 



That Mantis Appetite 


Gluttonoun Praying Mantis . . . Ugly ♦ • . Harmless 
to Humans . . . Beneficial . . . Devours other Insects 

By PAUL GRISWOLD HOWES 


N EARLY every insect that has been 
accidently imported into the United 
States from foreign countries has 
become either a nuisance or a real 
menace. Witness the ravages of the Eu¬ 
ropean corn-borer, the dreaded Japanese 
beetle, and a dozen others, in the at¬ 
tempted eradication of which the gov¬ 
ernment and the states have already 
spent hundreds of thousands of dollars. 

It is, therefore, interesting to find that 
the oriental praying mantis, which ac¬ 
cidentally arrived in this country 30 or 
40 years ago, and which has since ex¬ 
cited a great deal of interest and com¬ 
ment, is one of the most highly beneficial 
and valuable insects in the world. (It 
belongs to the family mantidae , some 
species of which are indigenous to 
America.) 

In the state of Connecticut, this in¬ 
sec. I was practically unknown in 1925. 
In 1926, one or two were captured, 
frightening their finders into telephon¬ 
ing for police aid. As each year passed, 
the mantids increased until now they 
are common objects in the months of 
September and early October. 

Mantids possess enormous appetites 
for all other kinds of insects. They are 
very large creatures, measuring over 
four inches in length when mature; 


and their wings, when expanded in full 
flight, may spread over six inches. Their 
flight is powerful and they have been 
found crawling into windows of sky¬ 
scrapers dozens of floors above the 
streets in New York City! 

T HEIR appetites—their stomachs if 
you like—are enormous, and they 
eat with the frankest bad manners, 
gluttony, and brutality. Look at the un¬ 
fortunate grasshopjier caught in the 
lightning-like gesture of the wicked fore¬ 
arms of the mantis. In an instant the 
victim is crushed and killed, and then, 
strangest of all, the mantis eats his vic¬ 
tim for all the world like a human being 
eating corn on the cob! 

These insects should never be killed. 
In a season they account for large num¬ 
bers of foliage- and crop-destroyers. 
People should learn to recognize their 
curious egg cases also. In Connecticut, 
and doubtless in other states where the 
mantis has arrived, some people hunt 


for the egg masses after the leaves have 
fallen and place them in their gardens, 
where the new generations of mantids 
may feed upon harmful insects. 

Tha eggs are deposited late in Sep¬ 
tember or in early October. Inside the 
tough egg cases are dozens of elongated 
eggs which hatch the following spring. 
The young take most of the summer to 
mature, but from the very first they 
hunt out and kill every other insect in 
their particular neighborhoods. 

When full grown in the fall, fighting 
appears to be a favorite pastime among 
the males and this, of course, is due in 
some measure to sexual rivalry. 

Despite their violent natures, the 
mantids are entirely harmless to human 
beings. The more knowledge that may 
be spread in regard to them, the better 
it will be for our vegetation; and we 
should be thankful that for once a 
foreign insect so strong and ravenous 
has proved itself a distinct asset instead 
of a pest. 
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OUR POINT OF VIEW 


New Naval Treaty 

ROM amongst the welter of inter¬ 
national arguments—the diplomacy 
that savors more and more of pre-war 
intrigue with its secret commitments 
and traded, selfish co-operation—there 
stands forth one more or less ‘‘open 
covenant openly arrived at.” This is the 
new tripartite naval treaty, signed re¬ 
cently in London by representatives of 
France, Great Britain, and the United 
States. Even here there wus some trad¬ 
ing, but the negotiations showed so 
strong a desire among the high con¬ 
tracting powers to discover a workable 
agreement that concessions were almost 
eagerly made. The most unfortunate 
feature of the business is that Japan 
bluntly refused to consider a treaty after- 
being denied her basic demand of par¬ 
ity with Britain and the United States, 
and walked out of the conference. 

Perhaps the three most important 
provisions of the new treaty ure: 1 
There shall lx* no capital ships over 
35,000 tons; 2 -Cruisers shall not ex¬ 
ceed 8000 tons; 3—Each contracting 
power shall give to the other two com¬ 
plete details of projected construction 
prior to laying down the keels. In addi¬ 
tion, the treaty reclassifies certain types 
and specifies guns and armament. Thus 
no capital ship under 17,500 tons may 
lie. laid down or acquired prior to Janu¬ 
ary 1, 1943. A like restriction is placed 
on capital ships whose main armament 
consists of guns of less than 10-inch 
caliber. 

Aircraft carriers are apparently the 
only type, therefore, which may hr 
lmilt in the tonnages between 8000 and 
17,500, but carriers must not exceed 
23,000 tons. No submarine shall exceed 
2000 tons standard displacement or 
carry a gun exceeding 5.1-inch caliber. 
To prevent what might be construed as 
an unfair advantage of one over the 
other, the treaty stipulates that, in time 
of peace, no merchant vessel shall be 
prepared for armament, except that 
decks may be stiffened to mount guns 
not exceeding 6.1-inch caliber. Emer¬ 
gency requirements of the national se¬ 
curity of any one of the contracting 
powers, give that power the right 
upon notifying the others and giving 
reasons—to lay down or acquire sur¬ 
face vessels of any standard displace¬ 
ment up to 10,000 tons. The same right 
may thereupon be exercised by the 
other two. 

Limited though it be, the treaty is 
welcomed by all those who sincerely be¬ 


lieve in the principle of limitation of 
naval armament by agreement among 
(he powers. It is too bad, however, that 
Japan and Italy could not he induced 
to consider the problem fairly and lend 
their friendly co-operation. Suspicion is 
almost certain to he directed toward 
them. And, that, in a world already mad, 
might have, if not disastrous conse¬ 
quences, then at least the effect of in¬ 
creasing naval expend it ures. The sev¬ 
eral naval treaties have sought to avoid 
just that. It is the general hope, there¬ 
fore, that the “escape clause” of this 
latest treaty need never he exercised. 

A Kingdom for a Book 

N 1921 John Mills wrote a booh en¬ 
titled “Within the Atom,” that was 
destined to merited fame as the out¬ 
standing popular work — the popular 
ln>ok -on atomic physics. Every scien¬ 
tist remembers that book. 

Alas, within five years it was largely 
out of date, and within ten years pre¬ 
historic. Now it is a museum piece'—so 
rapid have been the strides of tin* physi¬ 
cists, leaving it far behind. 

Though many a writer has tried his 
level best to “do a book” that would 
equally merit unstinted praise, none of 
the numerous attempts have seemed to 
win the same fame. Today, as far as 
first-cluss popular expositions on atomic 
physics are concerned, the world is 
bookless. 

In other fields books may go on and 
on—Bertrand Russell's “ABC of Rela¬ 
tivity,” a contemporary of “Within the 
Atom,” is still in the running, it too 
having been an outstanding exposition 
in its field. Rut relativity has kindly 
“stayed put,” while atomic physics is 
as slippery as an armful of eels. Even a 
perfect hook —the perfect hook—might 
be out of date within the year. 

Nevertheless, the world awaits such 
a book. What writer will gamble with 
fate? 

Horna or Brakes? 

EPORTS from England indicate that 
the “anti-horn” campaign inaugu¬ 
rated sometime ago as a safety measure 
for motorists is highly successful; a 
similar experiment has been tried in 
New York City and, while the ordinance 
is not very strictly enforced, the results 
are satisfactory enough to show the 
merit of the idea and to warrant its ap¬ 
plication in every community in the 
country. 




“Anti-horn” campaigns have two defi¬ 
nite objectives. First, they are aimed at 
a much-to-be-desired reduction in the 
noise level of our more congested areas, 
and secondly, at the safety of the motor¬ 
ist who all too often is inclined to rely 
more on his horn and less on his brakes 
to keep himself out of trouble. 

It is trite to say that noise is one of 
the objectionable features of our mech¬ 
anized civilization; recent studies by 
qualified investigators have pointed out, 
in a manner that cannot lx* refuted, the 
downright harmful effects of noise on 
the human nervous system. It is all very 
well for some people to say that they 
have become used to the noises that 
daily assail their eardrums, but they 
ignore or are not aware of the cumula¬ 
tive effect thut these “unnoticed” noises 
have on their nerves and, consequently, 
on their general health. Thus, any local 
or slate law that can control even u 
portion of tlx* noise incident to motor 
travel is deserving of consideration, and 
should lx* given the whole-hearted sup¬ 
port of the genera] public. 

But even more important—at least 
from the dramatic standpoint—than 
the effects of noise on human beings, is 
the effect that “anti-horn” campaigns 
can and do have on the safety factor in 
motoring. These campaigns stress 
strongly the reliance that many motor¬ 
car operators place on their horns 
rather than their brakes. To see some 
of these drivers approach a crossing at 
high speed, sound their horns imperious¬ 
ly, and speed across the intersection 
without slackening in the least, makes 
one wonder how they ever lived to at- 
tuin their present ages. Perhaps the an¬ 
swer is that they never happened to try 
this particular fool-hardy procedure at 
the same time and in the same place 
as another motorist witli tlx* same lack 
of regard for the rights and safety of 
others! 

Horns have their places in motor-car 
driving; so have brakes. But when the 
driver substitutes the horn for the brake 
and expects the other fellow to keep 
out of his way, lie is expecting too much 
of human nature. Once more we reiter¬ 
ate that automobile accidents can be re¬ 
duced in numbers and in seriousness if 
drivers will remember that they are 
handling potential engines of death, 
that they do not have exclusive rights on 
the highways, a-nd that they should show 
the same courtesy to others as they ex¬ 
pect shown to themselves. 

We offer a slogan: When in doubt, use 
your brakes—not your horn! 
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A Mountainous Earthen 


Fort Peek Dam . . . Aid to Navigation on “Big 
Muddy” . . . 100,000,000 Cubic Yards of Earth 
in the Dam . . . Unique Engineering Problems 

By R. <;. SKERRETT 


W HERE dinosaurs wallowed one 
hundred million years ago in 
northeastern Montana, and a 
great inland sea then linked the Gulf 
of Mexico and the Arctic Ocean—split¬ 
ting the continent, as we know it today, 
in twain—Fort Peck Dam is now under 
construction. The dam is to create a 
reservoir capable of impounding 10.- 
500,000 acre-feet of water that ('an he 
released, when needed, to fill a na\i- 
gable channel that is to make practi 
cable modern water-borne traffic on the 
lower Missouri River between Sioux 
City, Iowa, and the mouth of that stream, 
a stretch of 708 miles. 


The Missouri River fluctuates greatly 
in the volume of its How. At its low- 
water stage, it has discharged into the 
Mississippi as little as 12,300 cubic feet 
of water per second, while the maximum 
outpouring at Hood stages has reached 
as much as 510,000 cubic feet per sec¬ 
ond. Droughts and seasonal abnormal 
rainfall and sudden melting of snow 
high on the slopes of the Rocky Moun¬ 
tains explain the wide differences in the 
height of the river which, at some points, 
may vary from 10 to 38 feet according 
to weather conditions. 

During the last 30-odd years, many 
millions of dollars have been expended 
in improving the Missouri River between 
its mouth and Kansas City, a distance 
of 388 miles; at the present time there 
is a fairly stabilized channel having a 
general depth at low water of six feet. 


Tilt' plan is to deepen that channel to 
eight or nine feet and to extend it up to 
Sioux City. The combined betterment 
will cost in the end probablv more than 
110,000,000 dollars, but it is estimated 
that such a channel will permit an an¬ 
nual movement of about 12,000.000 tons 
of freight at a saving of something like 
one dollar a ton. To keep such a channel 
supplied with water at certain low 
stages, a part of the spring floods must 
be conserved and released in sufficient 
\olume to make up deficiencies during 
ether seasons. 

The reservoir above the Fort Peck 
Dam is the largest of the four that have 


been projected as a means of stabilizing 
the Missouri River and reducing its 
ravages when in flood. Its construction 
has been undertaken because of its mag¬ 
nitude and the fact that it would give 
unemployment relief to a large number 
of people in that section of the country. 
The working force has numbered 7200. 

The Missouri River has a length of 
nearly 2500 miles, a total fall of 3630 
feet, and drains an area of 528,800 
square miles. Throughout most of its 
length the river is a typical alluvial 
stream, characterized by instability of 
channel, relatively steep and frequently 
changing slopes, easily eroded bed and 
banks, and an enormous quantity of sus¬ 
pended material and bed sediment. It is. 
therefore, easy io understand why the 
river has become familiarly known as 
the k *Big Muddy.” Property losses due 


to erosion and inundation yearly total 
an equivalent of several millions of dol¬ 
lars. Such are the principal reasons for 
rearing the Fort Perk Dam which, with 
its initial appurtenant features, will en¬ 
tail an expenditure of 84,200,000 dollars, 
according to the estimate of the Corps 
of Engineers, United States Army, un¬ 
der whom the great undertaking is go¬ 
ing forward. 

B ECAUSE of happenings in the long 
past, the damming of the Missouri 
in northeastern Montana has presented 
a complex problem both to the men that 
designed the dam and to their brother 
officers now in charge of its construc¬ 
tion. Tht* prehistoric sea that once oc¬ 
cupied the region built for itself, in the 
course of eons, a sedimentary bed that 
survives today in the form of a firm 
stratum of clay shale that has a vertical 
thickness of fully 1000 feet. Two suc¬ 
ceeding periods of glaciation cut and 
ground that formation as mountainous 
bodies of ice moved eastward during 
their dissolution. Then the Missouri 
River made other changes by carving 
for itself a fairly deep channel in the 
shale as that stream journeyed seaward. 
Subsequently, the river progressively 
raised its own bed by depositing water¬ 
borne sand, gravel, and silt upon the 
underlying shale until the accumulation 
attained its present depth of 160 feet 
and more. The adjacent flood plain, 
where not made up of aggregations of 
glacial till, is mainly composed of al- 




Transverse cross-section of the Fort Peck Dam. Note its various elements: earth 
fill, compacted core, gravel toes, rock paved upstream face, crest wall, cutoff wall 
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]uvia 1 material placed there hy the river 
when in its flood stages. 

The great majority of modern dams 
of large size are of masonry construction 
and commonly built of concrete; but all 
such dams are usually set on solid rock 
or else supported by piles that are driven 
far enough into an underlying formation 
to provide the necessary stability. The 
prevailing thickness or depth of the al¬ 
luvial overburden resting upon the un¬ 
derlying shale made this common pro¬ 
cedure impracticable at Fort Peck. 
Therefore, the Army engineers decided 
to erect a monster bulwark of earth and 
to dredge that material directl\ from 
the river bed or from the contiguous 



Looking westward toward the trestle-enclosed area. Dump cars used this trestle for 
placing the dam’s gravel toes. In foreground are excavations for the valve shafts 


flood plain, ty hen finished, the Fort 
Peck Dam will be the largest earth-fill 
dam in existence. Its magnitude is es¬ 
sential because the alluvium of which it 
is to be* formed must be arrunged high 
enough and strong enough to confine an 
immense volume of water. The lake so 
brought into being will extend upstream 
a distance of 187 miles and have a width 
where broadest of 16 miles. Thus, the 
very mixture of sand, gravel, and clay 
that the river has deposited over a very 
long period of time will be dredged and 
pumped into an area surrounded, where 
necessary, by suitable dikes of gravel 
to build up gradually a massive im¬ 
pounding barrier directly athwart the 
normal flow of that very river. In other 
words, the engineers are utilizing the 
readiest material to be had in that iso¬ 
lated region to construct the dam that 




is to help regulate the year-round How 
of the Missouri and to improve its nav¬ 
igability and its economic value. 

The main body of the Fort Peck Dam 
is to have a crest length of substantially 
9000 feet. From the lowest point of its 
cote wall to the crest that will carry a 
broad roadway, the dam will have a 
height of 273 feet, and will be the means 
of raising the water in the reservoir to 
a flood level 220 feet above the present 
river bed. To assure a firm footing for 
the dam, that structure will have a trans¬ 
verse basal spread of 2875 feet—more 
than half a mile, and the upstream and 
downstream faces will slope gradually 
to the crest which will have a width 
of 100 feet. The upstream side of the 
crest will be surmounted by a masonry 
breakwater which will increase the total 
height of the dam by 1 f feet. The entire 
upstream slope will be covered with a 
two-foot blanket of gravel on which will 


be laid a massive course of ponderous 
boulders. This covering will protect the 
upstream slope from the erosive action 
of storm waves or the scouring attack of 
heavy floating ice carried on the surface 
of the lake in winter. The boulders arc 
of glacial origin, and are being gathered 
from deposits 70 miles away: the 5.000,- 
000 cubic yards of sand and gravel, for 
concrete and other pm poses, are being 
obtained from immense glacial deposits 
in the vicinity of Cole, Montana, 80 
miles distant hy rail from the dam site. 
Neither transportation of this material 
nor any other work could be begun at 
the dam site until the area was made ac¬ 
cessible by a branch line 12.2 miles long 
that taps the main stem of the Great 
Northern Railway at Wiota. Montana. 

Where tin dam is rising, the winding 
river flows from south to north, and the 
longitudinal axis of the dam is, there¬ 
fore, along an east-and-west line. At its 


Air-view drawing of Fort Peck Dam and reservoir. This drawing, from one by the Corps of En¬ 
gineers, United States Army, shows long dike sections and the spillway far off to the left side 
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western end, the dam will ]>e joined by a 
massive earthen dike that in to extend 
westward a distance of 11,50() feet. The 
combined impounding structure will, 
accordingly, have a length of about 3.9 
miles. The final dimensions and form of 
the dike are undetermined and are await¬ 
ing the outcome of large-scale model 
testa being made near the dam. 

The main body of the dam will be tied 
at each end to a bluff that rises to a 
height of about 300 feet above the floor 
of the valley. The bluffs are 7500 feet 
apart, and are outcroppings of the pre¬ 
historic shale that underlies the bed of 
the river. The formations will provide 
satisfactory anchorages for the two 
flanks of the dam; the eastern bluff, 
because the shale there is sounder, pro¬ 
vides better rock through which to drive 
the four large diversion tunnels that 
have a combined length of 25,268 feet 

the shortest being 5370 feet long and 
the longest being 7254 feet from end to 
end. The river will be detoured through 
the tunnels when the construction of 
the dam reaches a stage requiring the 
blocking of the stream. Subsequently, 
the tunnels will be fitted with immense 
valves and will then control the water 
released from the lake to maintain a 
satisfactory flow in the improved chan¬ 
nel between Sioux City and the Mis¬ 
sissippi. 

To reach the firm subsoil of the 
ancient river bed to assure a stable 
foundation, an area about 2800 feet 
wide and 8000 feet long had to be 
cleared of the unstable topsoil to a depth 
ranging from 3 to 30 feet, removing, all 
told, about 4,100.000 cubic yards of ma¬ 
terial. The remaining subsoil, while 
composed for the moat part of fine¬ 
grained sand, is interspersed with layers 
of coarse sand, gravel, and cluy. 

As the porous sand and gravel might 
permit water to work under the dam and 
undermine that structure'—especially 
whenever the level of the reservoir 
should induce a considerable hydro¬ 


static head—the Army engineers have 
provided a cut-off wail formed of inter¬ 
locking steel-sheet piles that have their 
bottom ends lodged firmly in the shale 
and their top ends projecting 20-odd feet 
above the ground. These tops will later 
be embedded in the basal section of the 
impervious core that is to act as a back¬ 
bone for the dam. Some piles have been 
driven to the great dejrth of 163 feet; 
each pile is made up of two sections that 
are welded together to assure the neces¬ 
sary combined length. The piles have 
been driven by gantry cranes that have 
towers approximately 200 feet high. 

T HE lower section of each pile, about 
80 feet long, was sunk its full length 
with the aid of an ingenious hydraulic 
spade that excavated a hole into which 
t he pile could he dropped. Each spade 
was made up of a steel pile 190 feet long 
that was equipped with tough steel teeth 
at the lower end that projected beyond 
multiple jets that operated at a pressure 
of 200 pounds. The spades greatly sim¬ 
plified and expedited tin* work of get¬ 
ting the lower sections of the piles for 
the cut-off wall planted without ham¬ 
mering. When the lower length was 
sunk, then the upper length of a pile 
was welded to its companion and the 
completed pile was driven down and 
into the shale by a powerful pneumati¬ 
cally operated hammer. From end to 
end, this exceptionally deep steel dia¬ 
phragm has a length of 10,146 feet. 
Where the diaphragm crosses the river, 
the piles are level with the water bed 
to leave an unobstructed channel for 
the dredges, lighters, and other craft 
employed on the undertaking. 

The four diversion tunnels that pierce 
the bluff at the east end of the dam 
have a maximum excavated diameter of 
32 feet 2 inches; hut, when the thick re- 
inforeed-conerete linings have been con¬ 
structed, the internal diameter will be 
reduced to 26 feet. Up to the close of 
last year, the contractors had completed 


the pilot tunnels which will lx* enlarged 
to the full dimension just cited; the 
downstream portal structure, a large 
part of the upstream portal structure, 
and the excavation of the control shafts 
had been completed; und 5000 feet of 
the main tunnels had been enlarged and 
lined. The control shafts will contain 
the great valves that are to regulate the 
release of water from the reservoir. All 
work of tunnel driving and shaft sink¬ 
ing has been made extremely difficult be¬ 
cause of the tendency of the penetrated 
shale to crumble rapidly when exposed 
to dry air. Therefore, it has been neces¬ 
sary to keep the air moist by continuous 
spraying to minimize crumbling until 
the rock could be coated with an atom¬ 
ized bituminous mixture to seal the shale 
surfaces before the concrete lining 
could lx* placed. 

At the present time, the dam site is 
bisected by the river, and placing of the 
earth fill has, therefore, been carried 
forward in two sections. The plan is to 
raise these sections to a height of 100 
feet, then to shut out the river, and next 
to construct the intervening section and 
so bring the entire structure up to a 
common level. It is believed that the 
tunnels can he finished so that the 
river can he diverted into them by the 
middle of 1937. When cold weuther 



Placing steel work in one of the tun¬ 
nels before lining with concrete 


called a halt on dredging and pumping, 
the dam contained 21,742,000 cubic 
yards of hydraulic fill, independent of 
the gravel placed in the upstream and 
the downstream dikes or toes and the 
sand harriers or dikes erected at the 
river bank of each section. The dam will 
contain 100,000,000 cubic yards of earth 
fill when finished; the body of the struc¬ 
ture is now somewhat more than one 
fifth completed. 

To upbuild the Fort Peck Dam, the 
Army engineers designed and then con¬ 
structed at a shipyard, called into being 
nearby, four floating dredges that began 
operating in the fall of 1934. Each vessel 
carries two 28-inch pumps driven by 
2500-horsepower electric motors. A ro- 



The outlet portals of the four control tunnels that will have a diameter of 26 feet 
when lined with concrete. These tunnels range in length from 5370 to 7234 feet 
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tary cutter seven feot in diameter digs 
into the river bed or into the area of 
any one of the marshy borrow pits, and 
the excavated material is picked up by 
the suction pumps and driven through a 
20-inch pipe line to a floating relay 
station or booster plant. That plant has 
two more pumps that force the muddy 
mixture along to a land booster plant, 
and the latter transmits the heavy fluid 
through a succeeding pipe line to the 
arranged discharge point within the 
dam area. Each of the lour dredging 
outfits and their associate boosters is 
capable of moving the heavy mixture 
a total distance of 17,000 feet and rais¬ 
ing it to a maximum elevation of 240 
feet. The four units were expected to 


The pipe line, through 
which the mud and water 
solution for the core is 
pumped, rests on pon¬ 
toons. In background is a 
suction dredge at work. A 
floating booster pump 
plant is in the center 


Below are shown outlets 
of two of the pipe lines 
discharging the earth-fill 
—a muddy mixture—into 
the dam area. The mud 
settles out; water is drawn 
off at a distant point 




maintain a schedule of 3,000,000 cubic 
yurds each working month, but they 
huve exceeded that. 

As the muddy mixture leaves each dis- 
charge pipe it fulls on a timber platform 
that scatters the flood and robs the 
stream of any scouring force, and most 
of the solid matter settles into place. 
The excess water is drained away 
through wooden sluiceways that are 
stepped and staggered so as to lead the 
• scaping water, without destructive tur¬ 
bulence, back to the river. In this man- 
oer tlie earth fill is distributed and 
progressively compacts itself as it 
mounts higher and higher and the wu- 
,( ' r drains out of it—the weight of the 
^ cumulating mass increasing the pres- 
s ore and hastening solidification. Tin* 
central core wall will be composed of 
hne silt while the enveloping so-called 
s hell will be made up of an earth fill 
consisting of larger particles. The core* 
^ull will have a base spread or width 
() f 500 feet and its sloping sides will 
sharply to a crest about 60 feet 
v ‘de. Hundreds of exploratory drillings 
*nto borrow pits and the river bed re¬ 
galed the composition of the alluvial 
s tratum that is supplying the material 
f° r the dam, and a careful Check is be¬ 


ing continuously kept on the exact na¬ 
ture of tin mud that is being dredged 
and pumped into each part of the dam 
ho as to assure uniformity in the shell 
areas and the proper fineness of the 
material going into the core-wall body. 

Three and a half miles eastward from 
the dam, nature provided a narrow dry 
valley or coulee, that is being turned into 
a spillway and a channel to lead excess 
flood wuter hack into the river at u 
point about eight miles below the dam. 
That spillway is to he equipped with 
16 gates 40 feet long and 26 feet high; 
and when those harriers are raised, the 
spillway will he able to carry oil a maxi¬ 
mum estimated flood of 251,000 second- 
feet of water. The spillway will he a 
unique and very large structure built 
mainly of reinforced concrete and care¬ 
fully designed to be enduring in spite 
of the physical difficulties and the none- 
too-stahle character of the shale lying 
immediately beneath the excavated 
channelway. 

T HE Fort Peck Dam is so diversified 
in its arrangement and the tasks in¬ 
volved in its construction are so varied 
that the present article has been limited 
to presenting only the broad aspects of 


the subject. Enormous quantities of 
earth and shale have had to he cleared 
away with exceptional rapidity, and 
ways and meuns have been employed 
that establish new records of perform¬ 
ance. What has been done at Fort Peck 
has shown the feasibility of still greater 
construction jobs. In that section of the 
country the thermometer mounts nor¬ 
mally to 110 degrees, Fahrenheit, in the 
Hummer, und drops to 40 degrees below 
zero, Fahrenheit, during the hitter win¬ 
ter season. To house comfortably a 
working force of more than 6000 persons 
in the immediate neighborhood of the 
dam, the Government created the well- 
ordered township of Fort Peck, a self- 
contained community of separate dwel¬ 
lings and dormitories, stores, a motion 
picture theater, community hall, hospi¬ 
tal, grade school, fire department, an 
ample water supply and sewage system, 
and other essential facilities. In neigh¬ 
boring communities of recent creation 
are accommodations for those other 
people that are identified directly or 
indirectly with the work at the dam. The 
electric energy used for many purposes 
in the town and in connection with tin* 
project is transmitted from Great Falls. 
Montana, over a 288-mile power line 
built especially to serve Fort Peek. The 
current is transmitted at 15 4,000 volts. 
The most modern apparatus haw been 
used to excavate and to curry away 
many million cubic yards of material 
in astonishingly short periods, and that 
has been accomplished by the closest 
kind of co-ordination between the ex¬ 
cavating machinery and the scheduled 
movements of capacious and high-speed 
motor trucks. 

All in all, the building of the Fort 
Peck Dam is a truly vast undertaking. 
Nature has not made that monumental 
job an easy one, hut, even so, the work 
is being done well and withal expedi¬ 
tiously by the men responsible both for 
its direction and its execution. The 
project should command the interest of 
the general public and the close atten¬ 
tion of engineers and constructors the 
world over. 
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If You Smoke 


Was Father Right? . . . Why We Smoke . .. Cigar¬ 
ettes Least Harmful . . . The Newer Moistening 
Agent. . . Acidity . • . What Answer Gives Science? 

By ALBERT G. INGALL S 

Astociate Editor 


“TT prcpareth the Momache for meat; 

J_ it maketli a clear voice; it maketli 
a sweet breath.” 

This was probably the first high-vol¬ 
tage tobacco advertisement. Its writer 
was William Barclay, Doctor of Pity- 
sicke, and the time was 322 years ago. 
Dr, Barclay was not selling tobacco. He 
merely entertained some illusions. 

No modern writer of cigarette adver¬ 
tising lias attained to higher levels of 
ballyhoo than this, but a few of them 
are doing their best. College coaches 
must smile when they see advertisements 
that suggest the benefits which their 
best athletes would obtain from smok¬ 
ing, and a large part of the public 
doubtless smiles with them. How many 
smokers would claim that smoking im¬ 
proved their health? Most of us who 
smoke do so for a single reason, but it 
is a fairly good one: because we like it. 
'flic real harm it does to a few of us. and 
the small harm it does to the rest of tis 
who smoke, is only a minor charge 
against our enjoyment—considerably 
too small a charge, most of ns think, to 
outweigh the pleasure we get out of 
smoking. If this were not true we would 
not smoke. The charge against some 
other habit might be so high that it 
would outweigh the pleasure. For ex¬ 
ample, the charge against the murder 
habit is so heavy, and the harm the 
hangman -would do us is so extensive 
and permanent, that many of us do not 
acquire it. It is also dangerous to climb 
mountains and stepladders, play foot¬ 
ball, to cross the street, or merely to 
exist, but the risk is so small that we 
willingly accept it. With all of these 
things, as with smoking, the harm or 
the danger is a matter of degree. 

Here are some of the things that can 


happen to you if you smoke: cancer of 
the tongue, toxic effects on the brain, 
muscular tremor, jumpincss, irritability, 
neuralgia, vertigo, insomnia, headache, 
aphasia, lowered mental efficiency, to¬ 
bacco amblyopia, deafness, tinnitis, 
tobacco heart, high blood pressure or 
low blood pressure, hyperchlorhydria. 
tobacco dyspepsia, spastic constipation, 
pharyngeal catarrh, and a round scold¬ 
ing for dropping ashes on the rugs or 
leaving butts on flower pots. And so it 
is a wonder that any of us are alive at 
all. Since the human race has not yet 
gone to the bow-wows there must be a 
discrepancy somewhere, for only a mem¬ 
ber of the Anti-Tobacco League would 
read such a scare-you-all list perfectly 
straight-faced. Most of these things don't 
happen or, if they do happen, they do 
not all happen at one time; while a 
single minor difficulty is often a rather 
companionate thing to have, as in the 
c ase of a dog that feels lonesome with¬ 
out at least one flea. 

Y OUR grandfather—or possibly your 
father if you are old enough—prob¬ 
ably thought cigarettes were sissified. He 
asserted that a youth who began the 
cigarette habit would ’"kinder peter out,” 
if not worse, and he believed it. He 
called cigarettes ‘‘coffin nails,” but he 
made no objection to cigars or a pipe. 


But every generation has thought the 
next generation was “kinder petering 
out.” Those who were supposed to pet cl¬ 
out grow up and in their turn worry 
about the next generation. 

When you were 21, and grandfather 
or father perhaps suspected you might 
have tried smoking once or twice, you 
had already tried it first when you were 
eight, had smoked eornsilk often till 
you were 12, and then graduated to Bull 
Durham, which you uh a budding rack¬ 
eteer accepted once a week from your 
older sister's boy friend, as a quid pro 
quo for not hanging around too close 
when he made his call on Sunday nights. 
So. when you had reached a full 21, 
your grandfather or your dad thrust a 
cigar at you*and said, “Here—if you 
must smoke, get behind one of these 
and be a real man.” 

By definition, if smoking injures the 
race more than it helps, it is immoral 
in itself—and to the net extent that it 
injures. But there are really heavily im¬ 
moral conditions that need attention 
first—enough to occupy us for the first 
1000 years. In the meantime we shall 
probably smoke. 

The editor of this magazine receives 
occasional letters from persons who 
seem vigorously opposed to smoking and 
tobacco advertisements. But, since all 
of its editors smoke, any apology for the 


310 









JUNE • 1936 


S C l E N T 1 F I C A M E R 1 C A N 


311 


addiction would he hypocritical. Being 
smokers, and supposedly “scientific' 
although scientific people often do the 
most unscientific things—they have en¬ 
deavored to find out, largely from lit¬ 
erature buried in medical libraries, 
what scientific angles smoking has, and 
the following notes present some of the 
more important findings. It seems odd, 
considering that the tobacco industry 
ranks as one of the largest of the world 
and that there are many millions of to¬ 
bacco users, how few of the discovered 
scientific facts about smoking have been 
made generally available to the public. 

What of the effect of smoking on the 
mind? Professor J. Rosslyn Earp tried 
to find out whether the best scholars at 
Antioch College were smokers or non- 
smokers. Probablv the average smoker 
would concede this point in favor of the 
non-smokers at the outset. Professor 
Karp compared the grades of 177 smok¬ 
ers and 176 non-smokers and reported 
bis findings to The Lancet , a leading 
British medical journal. Of the non- 
smokers, 31.8 percent failed to gradu¬ 
ate, while 57.1 percent of the smokers 
failed. He also cites other investigators. 
In the Army alpha test I which, how¬ 
ever, has lost at least a part of its earlier 
prestige) S. N. Powers found that high 
school 1h>vs who smoked were 
given u quotient of 98.6, hut 
those who did not smoke reached 
112.5. The Miller and Terrnan 
tests gave comparable results. 

K. L. Clarke found that 18.3 per¬ 
cent of smokers and 68.5 percent 
of non-smokers at Clark College 
won honors in scholarship. 

George L. Meylan of Columbia 
University found smokers and 
non-smokers failing in the ratio 
of 10 to 4. To labor these dif¬ 
ferences would he useless, for 
probably few will dispute them. 

Just what they signify is harder 
to pin down. In The Lancet , 

Prof. Earp says: 

S cholarship demands 

the exercise of attention 
which cuts off the individual 
from his fellows. This solitude 
of mind is incompatible with the 
gregarious instinct. According to 
this theory, the tobacco habit has only 
an incidental connection with low 
scholarship by being related to the gre¬ 
garious tendencies of man. The smoker 
smokes because it is a social habit. He 
has low scholarship because he is so¬ 
ciable. If some disease yet undiscovered 
should strike the tobacco crops and 
sweep that vegetable from the face of 
the earth, those who now smoke would 
not, according to this theory, advance 
in scholarship. They would continue to 
employ their leisure hours in social in¬ 
tercourse rather than in study. 

“The Habit of Smoking Devitalizes 


Ambition.- -This is the theory which is 
expressed by Emerson in the following 
words: The believing we do something 
when we do nothings is the first illusion 
of tobacco/ Whether the fumes of 
burning tobacco are poisonous or not, 
there is no doubt that the habit once 
established gives rise to more or less 
craving for this form of indulgence. It 
is contended that in satisfying this crav¬ 
ing, other less insistent cravings, among 
them the craving for knowledge and 
scholastic success, tend to be neglected. 
The observations that fficavy smoking’ is 
more closely associated with low scholar¬ 
ship than ‘light smoking/ and that as 
time goes on the smoker’s scholarship 
tends to decline, are not out of harmony 
with this theory. We should also expect 
to find the smoker’s intelligence unim¬ 
paired, as, in fact, we do. 

“That some poison or poisons in the 
smoke acting upon the central nervous 
system produce a deterioration of ner¬ 
vous tissue leading directly to a lower 
mental output. This is the only theory, 
as far as I can see, whirh would explain 
an independent association of ‘inhaling’ 
with low scholarship. The amount of 
time given to social intercourse bv those 
who inhale surely cannot he greater 
than that given by those who d<> not in¬ 


hale. The much greater absorption of 
the vaporized products of tobacco is, in¬ 
deed, the only obvious distinction which 
delimits the first group from the second. 
This theory is also supported by the 
observations of the progressive decline 
in the scholarship of smokers and by 
the lower scholarship of the heavier 
smokers. It is supported also by the 
nerve injuries known to be associated 
with excessive use of tobacco—e.g., 
amblyopia, deafness, tachycardia—and 
by the nature of the poisons which to¬ 
bacco is known to contain. 

“On the other hand, we have to re¬ 


member that many men of great intel¬ 
lectual eminence and achievement have 
been smokers. We note, too, that intel¬ 
ligence as measured by psychological 
tests is not affected by smoking. More¬ 
over, if a chronic poisoning process of 
any considerable significance is taking 
place it is astonishing that the correla¬ 
tion coefficient between scholarship and 
the length of time of indulgence in to¬ 
bacco is negligible. 

“On the whole/’ Professor Earp con¬ 
cludes, “it seems likely that more than 
one, perhaps more than all, of the ex¬ 
planations ventured above are necessary 
to cover all of the facts/’ and he later 
sums it up thus: “That nun-smokers ex¬ 
cel in scholarship seems to be indis¬ 
putable. The reason or reasons for their 
excellence are still very uncertain/’ In 
his articles Professor Earp does not 
moralize. 

QUESTION which may he asked at 
this point is this: To what extent 
does success in lift* (whatever “success** 
really is -and in turn who can answei 
that ! ) depend on scholarship, and to 
what extent on sociability -on mixing 
with others, thus acquiring tact, gump¬ 
tion, and, in short, becoming better ad¬ 
justed to lift* and obtaining a better 
chance at success through so¬ 
ciability? Eor it is not as easy 
to isolute the ultimate values in 
life as it is to compile statistics. 
Who can sav, for example, that 
a man who attained high scholar¬ 
ship. won distinction, and made 
millions (at the cost of a lot 
of work ), is better off and really 
has succeeded better, than an¬ 
other who, at 85, looks hack on 
a moderately commonplace life 
during which he did only fairlv 
well in school, made no millions, 
and won no special distinctions, 
but burned two full cords of 
cigars or cigarettes or a cartload 
of pipe tobacco, arid wus serene 
and happv? 

Thus, in final analysis, the 
whole question of smoking leads 
us to unanswerable philosophi¬ 
cal questions. There is no final 
or “correct” answer to it, even 
in the realms of science. Your 
own answer to the question is, for you, 
probably the correct one. 

Walter L. Mendenhall. M.D., Profes¬ 
sor flf Pharmacology at the Boston Uni¬ 
versity School of Medicine, has neatly 
summarized some of the scientific facts 
surrounding smoking, in a little book 
entitled “Tobacco.” One of the first 
things he mentions is that, in Holland, 
children smoke.. Thirty percent of the 
boys smoke before they are nine, 50 
percent before they are ten, and about 
80 percent before they are eleven. He 
finds no evidence substantiated by sci¬ 
entific facts to support the claim that 
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tobacco stunts the growth. What we 
often hear, regarding the ““sturdy Dutch 
burghers,” seems to belie what wc 
should expect as a result of Dutch boys’ 
early smoking. All of this is definitely 
contrary to a rather sacred tradition. 
Nevertheless, if it is true, a lot of boys 
and grown men owe their fathers a re¬ 
turn session with the slipper. This is not, 
however, a recommendation that chil¬ 
dren take up smoking. That question 
may well he left to their parents. 

Prof. Mendenhall discusses the bodily 
effects of tobacco under five headings. 
To the circulatory system it carries an 
increase of pulse rate—5 to 10 heats 
per minute—and a slight rise in blood 
pressure. Ordinarily, this is no disad¬ 
vantage but it shows up in athletics 
where there is already heavy stress. To 
the alimentary tract the excessive use 
of tobacco causes loss of appetite, seems 
to favor duodenal ulcers, may possibly 
cause cancer in the mouth, and com¬ 
monly causes chronic intestinal catarrh. 
To the respiratory tract, prolonged, con¬ 
tinuous smoking may cause chronic 
irritation of throat and larynx, also 
bronchitis and tonsilitis. To the eyes it 
may cause dimness of vision, derange¬ 
ment of accommodation, and dilated 
pupils. 

The most interesting ef- 


bad effects. Few smokers will deny this. 

Prof. Mendenhall points out that the 
nicotine in tobacco is probably not the 
element responsible for the throat irri¬ 
tations caused by smoking, but that this 
is chargeable to the tarry substances in 
it. Ammonia, a gas, is also derived from 
a cigarette, and this is an irritant. 

Finally, he states a fact which is not 
always quite frankly stated when the 
percentages of nicotine in various kinds 
of tobacco are given. “The nicotine in 
tobacco has no strict relation,” he says, 
“to the amount of nicotine appearing in 
the smoke.” He cites the following sets 
of data, for a cigarette smoked in ten 
minutes by intermittent suction. The 
first column stales the analysis of the 
smoke drawn through the cigarette, 
while the second column gives that of 
the smoke collected from the burning 
end of the cigarette. 

Alaimtiram (mouth) Si<fentr^am (fnd) 
Curbon illnxiih* 21. cu «ni 33<’ mi (in 

Carbon monoxide U. " 12. “ " 

fClcotinc 0.2 mK, !» line 

Ammonia |)A " 3 

Ahlehjite ft 4 ‘‘ 1 11 " 

Furfural 0.0 " 0 1" 

Acid, tenth-normal 0 !* cu cm. 

There is no question but that many— 
very many—smokers are inconsiderate 
of others who do not smoke; in fact, 
smokers are inconsiderate of one an¬ 
other, since many who love the cigar re¬ 


tent of the tobacco and of its smoke,” 
he says, “do not vary directly the way 
in which the tobacco is smoked and the 
degree of combustion being the impor¬ 
tant factors; thus Virginia cigarette 
tobacco contains (1.4 percent) nearly 
twice as much nicotine as Manila cigar 
tobacco, and yet the cigar smoke con¬ 
tains more than double the amount of 
nicotine in the cigarette smoke (Dix¬ 
on) ; the smoke of Virginia cigarette to¬ 
bacco contains 0.06 percent only of its 
nicotine content when smoked as a cig¬ 
arette, but when burnt in a pipe 37 to 
S3 percent of its nicotine content. 

<<r PHE degree of combustion is most 
-i- complete in cigarettes of all kinds, 
least in a pipe, and midway in the ease 
of cigars. In pipes, as much as 70 or 
80 percent of the nicotine in the tobacco 
may pass into the smoke; a good deal, 
however, turns on the length of the 
mouthpiece; a long pipe is, therefore, 
better than a short one; thus a clay pipe 
or a churchwarden allows the nicotine 
to condense in the stem, to such an ex¬ 
tent that very little passes into the 
smoke. It has been stated that a smoker 
who re-lights a pipe or cigar absorbs 
more poison than he would from 10 or¬ 
dinary smokes (Kionka). According to 
Dixon the smoke of one 


fects of smoking are those 
which occur to the central 
nervous system. Like alco¬ 
hol, tobacco is often called 
a “stimulant”—it is said to 
pep you up—but instead, 
much like alcohol, it is 
mainly the opposite: a seda¬ 
tive. Professor Mendenhall 
points out that it has an ef¬ 
fect similar to that of rest, 
und he calls cigarettes “a 
package of rest.” This is 
probably the main basis of 
the smoking habit, although 
in many cases the “feel” of 
the cigarette or pipe or 
cigar in the mouth is the 
basis of the same habit, on 
its own account. The source 
of the “rest” in tobacco is 
the nicotine in it. Perhaps 



cigar contains as much nic¬ 
otine as 12 to 18 cigar¬ 
ettes. 

“The general opinion,” 
Sir Humphrey goes on to 
state, “is that cigarette 
smoking is the form likely 
to give the worst results, 
then cigars, and lastly, 
pipes. On the other hand, 
the order has been reversed. 
The content of nicotine in 
cigarette smoke is much 
less than that in the smoke 
of pipes, that of cigar 
smoke being between these 
two extremes. 

“The effects of cigarette 
smoking appear to he chiefly 
due to carbon monoxide 
(Dixon), pyridine, furfural, 
and ammonia, whereas 


this accounts for the well-known fact 
that de-nicotinized tobacco has cut no 
wider swath than de-alcoholized beer 
once did; or, to put it as cynically as the 
anti-tobacco group doubtless would re¬ 
gard it, “When the cussedness is very 
painstakingly removed from theif to¬ 
bacco the ingrates don’t seem to want 
it. This looks like total depravity.” Such 
a statement would be substantially cor¬ 
rect, as nearly every smoker, with a 
chuckle, would both admit and assert; 
for life without a little cussedness is pret¬ 
ty tame. Nicotine, then, has a calming 
effect on the central nervous system, and 
this is probably the main reason why 
smokers smoke. But nicotine also has 


gard cigarette smoke as obnoxious, and 
many cigarette smokers dislike the acid 
smell of cigar smoke; while a potent 
pipe, such as one of my editorial col¬ 
leagues possesses, is easily competent to 
break up a riot or stop a dog fight. 

A few years ago Sir Humphrey Rolles- 
ton who, by the way, was personal 
physician to the late King George V, 
and is Professor of Physic at Cambridge 
University, in an address given before 
other physicians and published in The 
Lancet dwelt at some length on the med¬ 
ical aspects of smoking. He, too, pointed 
out that the important thing to know 
about tobacco is not its nicotine content 
but how it is smoked. “The nicotine con¬ 


cigar smoke is powerful mainly on ac¬ 
count of its nhy>tine content. Virginia 
cigarette smoke contains furfural, while 
Turkish cigarettes supply very little, and 
cigars and pipe tobacco none. Furfural, 
pyridine derivatives, ammonia, and car¬ 
bon monoxide are distillation products 
from vegetable material, and are not, 
like nicotine, in any way special to to¬ 
bacco, but by their irritating effects on 
the mucous membrane of the throat and 
upper air passages may in some way 
account for the evil reputation of cig¬ 
arettes.” 

Chemical analyses, figures, and statis¬ 
tics are interesting but, like all statistics, 
they must be interpreted in terms of 
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something else, and often that inter¬ 
pretation runs off the track en route. 
Since the aim is to ascertain the relative 
harm done to the body by smoking in 
its various forms, perhaps the body it¬ 
self is our safest gage of the extent of 
that harm. In other words, our feelings 
in many if not most cases tell us direct¬ 
ly, without recourse to any roundabout 
scientific indications. We 
know when we have had 
enough dinner or enough 
chocolate candy, because 
Nature tells us so. Likewise 
most of us doubtless know 
when we are smoking too 
much, and some of us then 
cut down on our smoking. 

The remainder pay a doctor 
to repeat back to them, as 
doctor’s orders, what they 
practically know already, or 
else they go on until some¬ 
thing happens. Certainly at¬ 
tempts to prove by science 
that, because there is “so 
many times as much” of 
this or that in cigarette or 
cigar or pipe smoke, such 
forms of smoking are ‘'so 


and undesired effects of smoking, by 
varying the rate of smoking from 
moment to moment. But, the two re¬ 
searches state, '‘These subjects continu¬ 
ed to smoke after the desire to do so 
had become over-satiated.” The asser¬ 
tion is then made that “habitual smok¬ 
ing does not result in the development 
of an immunity to the toxins of cigarette 


length of the cigarette and the rate of 
smoking. The drier the tobacco, the 
greater the destruction of nicotine. 
Dixon states that the water content of 
the tobacco is more harmful to the 
smoker than the original nicotine con¬ 
tent.” 

As just stated, the drier the tobacco, 
the greater the destruction of its nico¬ 
tine when it is smoked. But 
a bone-dry cigarette is un¬ 
palatable. hence all cigar¬ 
ettes contain a hygroscopic 
agent. The hygroscopic 
agent which is most com¬ 
monly used in cigarettes is 
glycerine. Another which is 
used is di-ethylene glycol. 
\ dish or bottle of either of 
these liquids, if left open 
for a period, would extraet 
water from the air and in¬ 
crease in volume, even on 
u dry day or in a desert. 
Which of these two hy¬ 
groscopic agents is superior 
for use in cigarettes is a 
question about which much 
debate is going on at pres¬ 
ent. Numerous tests have 



many times” worse for us 
than some other form, as has sometimes 
been deduced, seem unwarranted. The 
experience of the individual as well as 
the integrated experience of millions 
of smokers, may have more force here 
than such theory. 

S OME research performed by Doctors 
Irving S. W ; right and Dean Moffat of 
New York, and reported in the Journal 
of the American Medical Association, 
reveals facts which may interest case- 
hardened old smokers whom many of 
us suppose to he wholly immune to 
such “juvenile” effects as nicotine 
nausea. (Sherlock Holmes, being a hard- 
boiled smoker, always saved up all the 
choice “plugs and dottels” which he had 
knocked out of his last night's pipes, 
and enjoyed them as a sort of special 
matutinal relish.) Under controlled 
conditions, these doctors caused groups 
of confirmed smokers to smoke standard 


‘•moke.” This is likely to he contrary to 
many of our beliefs about case-harden¬ 
ed smokers whom we supposed no 
amount of steady, rapid smoking would 
possibly feaze. Tolerance to nicotine is 
never absolute for any one. In tests 
mentioned by Dixon, non-smokers vomit¬ 
ed with one to two milligrams of nico¬ 
tine taken by mouth. Smokers required 
eight milligrams, but no mutter how 
hard-boiled as smokers they were, they 
vomited when they got too much nico¬ 
tine. “If a cigarette smoker were to puff 
10 cigarettes on end he would probably 
receive about 20 to 30 milligrams of 
nicotine—enough to produce a profound 
physiological effect,” Dixon states. "The 
amount of nicotine in pipe and cigai 
smoking is much higher. In our experi¬ 
ments cigar smoke contains about twice 
as much nicotine a« cigarette smoke.” 

Doctors Wright and Moffat accuse 
nicotine, not carbon monoxide or other 


been made. One, which was 
described in The Laryngoscope , by Dr. 
Frederick B. Flinn of the Department 
of Physiology at Columbia University, 
pointed toward di-ethylene glycol as the 
better moisture retaining agent, since it 
was said to cause less irritation of the 
mucous membrane. Experiments were 
made on 100 smokers who smoked a 
daily average of 28 cigarettes contain¬ 
ing glycerine, and who had congested 
pharynx and larynx, coughs and tongue 
irritation—the familiar symptoms. After 
three to four weeks on cigarettes con¬ 
taining di-ethylene glycol the throat 
congestion had disappeared in 62 per¬ 
cent of the cases, and the remainder 
were improved. Then cigarettes with 
the same tobacco mixtures hut with gly¬ 
cerine instead of di-ethylene glycol 
were secretly substituted, whereupon 80 
percent of the subjects showed a return 
to the congested condition of the throat 
within a week, and in many cases the 


brands of cigarettes, and they found 
that, with too rapid smoking, even “ex¬ 
perienced and heavy smokers showed 
some of the most profound temperature 
and symptomatic reactions.” Some of 
them broke out in cold Hwcat, and under¬ 
went nausea, vomiting and fainting. 
What of this? The interpretation put on 
it by the two physicians is that the sub¬ 
jects did not smoke in the experiments 
as they naturally smoked elsewhere. 
They became so impressed with the oc¬ 
casion that they smoked faster and 
inhaled deeper than they would on av¬ 
erage occasions, and this made them 
sick. This served to bring out the fact 
that all smokers unconsciously main¬ 
tain a close balance between the desired 


constituents of tobacco which it bus 
been the style more recently to accuse, 
as the offending member. They also 
point out that the amount of nicotine in a 
given kind of tobacco, cigarette, or cigar 
is not the vital consideration hut “how 
much is actually absorbed through the 
mucous membranes and ulveolar walls 
into the blood stream.” They cite some 
examples: Havana tobacco lias 1.5 per¬ 
cent nicotine, Maryland tobacco 2 per¬ 
cent, Virginia tobacco 6 percent, Ken¬ 
tucky tobacco 8 percent. But “the 
amount of nicotine and other products 
in the inhaled smoke is influenced 
greatly,” they state, “by, first und fore¬ 
most, the amount of moisture present, 
and also the tightness of packing, the 


patients refused to go on smoking the 
cigarettes and the situation had to be 
explained to them. “The results from 
clinieal evidence show rather definitely,” 
l)r. Flinn states, "that the combustion 
products of glycerine are more irrituting 
to the throat than the combustion prod¬ 
ucts of di-ethylene glycol. The combus¬ 
tion products of di-ethylene glycol cause 
only a slight irritation, if any, of the 
throat.” And he adds that there may be 
some evidence that they may be bene¬ 
ficial where irritation is present. 

If these findings—and other investi¬ 
gators have reached similar ones—are 
true, why is it that most brands of cig¬ 
arettes still contain glycerine instead 
(Please turn to page 354) 
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r is more than 100 years since seri¬ 
ous interest began to be taken in 
the observation of double stars. Wil¬ 
helm Struve—the first of u notable 
family which for four successive gen¬ 
erations has furnished the world with 
distinguished astronomers surveyed 
the heavens with his nine-inch telescope 
(a large one for those days ), discovering 
more than 3000 pairs. He completed his 
work by making accurate measures of 
the relative position of the components 
of every pair, and determining their 
[daces in the heavens, so that any 
astronomer could readily set his tele¬ 
scope on any star he wished. His com¬ 
pleted memoir, with letterpress in Latin, 
then the best international language, 
might have been taken as the last word 
on the subject. Indeed, there is a tale 
of an English astronomer of that dav 
who showed sadly to a friend a just- 
completed telescope, saying: “It has 
taken me years to get this instrument 
finished, and meanwhile Struve has 
reuped the harvest among the double 
stars, and there is nothing left.” 

More than 40 years later, an Ameri¬ 
can amateur, who spent nights with the 
telescope after arduous days as a court 
stenographer, imested his savings in a 
six-inch refractor. This was smaller than 
Struve’s, hut as perfect in definition as 
could he made. With this apparently in¬ 
significant instrument Burnham discov¬ 
ered hundreds of new pairs—which the 
earlier observers had missed because 
of their closeness or the faintness of 
the companions—and began a career 
which led him to full-time work with 
the greater telescopes, and to the dis¬ 
covery of some 1300 new systems. 

I N the long interval between these ob¬ 
servers, Otto Struve, the second of 
the line, had found more than 500 pairs, 
and other astronomers added smaller 
numbers: hut though some 5000 pairs 
were known when Burnham completed 
his work, there was none the less much 
to he done. 

Two experienced observers at the 
Lick—Aitken and Hussey—planned a 
campaign, in which every star down to 
the 9th magnitude, in the part of tin* 
heavens accessible from the latitude of 
Mt. Hamilton, should he examined with 
the great telescope on nights when the 
air was really steady. This search led 
to the discovery of more than 3000 addi¬ 
tional pairs by Aitken, and of more than 
1000 by Hussey, before his too-early 
death cut short his work. 

After this intensive search, by ob¬ 
servers of the* highest skill and experi¬ 


ence, with one of the world's greatest 
telescopes, and in an exceptionally 
good climate, one might suppose that 
the sea of double stars was indeed 
fished out—except in the southern skies, 
where successful work is still actively 
in progress. Yet one of the most re¬ 
markable double stars on record has 
recently been found in this supposedly 
exhausted region. Its discovery did not 
come by chance, in the course of a gen¬ 
eral “drag-net” survey, hut as a result 
of specific and competent planning. 

The great majority of double stars 
are “physical systems”—that is, pairs 
which are actually close neighbors in 
space and in slow orbital motion. Lor 
a few r dozen pairs, tin* motion is fast 
enough to complete a revolution since 
discovery (at most, within a century or 
so). For perhaps as many more, the ob¬ 
servations cover a sufficiently large part 
of the orbit to permit a fairly good calcu¬ 
lation of the rest: hut there are thou¬ 
sands of other systems in which the 
motion is so slow that, even in a century, 
the angle has changed by hut a few 
degrees. 

We could not he sure that the stars of 
such a pair are really connected, were 
it not for the fact that the motion of the 
pair in space is usually much more rapid 
than the orbital motion of one com¬ 
ponent around the other. By comparing 
observations of the positions of the pair 
relative to other stars in the field, made 
at intervals of a few decades, it can he 
determined whether they are moving to¬ 
gether, and hence form a physical sys¬ 
tem, or in different directions and at 
different rates. In the latter case we have 
an “optical pair” composed of stars 
which are at very different distances 
from the sun, hut happen to be nearly in 
line with one another at the present 
time. Perhaps a hundred such cases are 
known—about as many as might he an¬ 
ticipated on the laws of chance. 

There are of course thousands of 
pairs, especially the fainter ones, for 
which we have not yet enough informa¬ 
tion about the motion to settle the ques¬ 
tion. 

If we had three good measures of the 
relative positions of the components of 
a pair, at intervals of 30 or 40 years (the 
third to check the others) and corre¬ 
sponding observations of the positions of 
both, or at least of the bright one, with 


reference to the background of faint 
and distant stars in the same field, we 
could weed out the optical systems, and 
classify the physical pairs into those 
that needed re-observation only about 
once in 100 years, 30 years, and so on. 

Something like 2 or 3 percent of the 
whole—so far as observations go to 
date- -turn out to he moving faster, so 
that there is hope that the grandchildren 
of th<* discoverer may see a good orbit 
calculated. 

A very few move fast enough to com¬ 
plete a revolution during a single ob¬ 
server’s working life. Aitken has had the 
satisfaction of publishing the orbit of 
a close pair which he had discovered and 
observed through a whole revolution. 
More recently Dawson, horn in the 
United States hut working in Argentina, 
has done the same for a pair of period 
four and one half years, the shortest then 
known. But these satisfying experiences 
come only as incidents in the long labor 
of making and publishing observations 
which only the astronomers of the next 
century will be able to utilize to the full. 

Binary stars for which we know the 
orbits are of special importance, for, if 
the parallax has also been measured, 
we may find the real distance of the 
components, and then, by Kepler’s Law, 
the mass. Fortunately, enough such 
cases are available to show conclusively 
that the stars are far more alike in mass 
than in almost any of their character¬ 
istics. To be sure, the brighter stars are 
the more massive: hut a difference of 
a thousand-fold in luminosity (com¬ 
pared with the sun) corresponds to only 
about a five-fold difference in mass. 

I T follows frupi this that a system of 
short period must necessarily have 
its stars close together—-roughly at the 
distance at which a planet revolving 
around the sun would have the same 
period. For periods less than five years, 
the distance should be less than three 
times the earth’s distance from the sun. 

Now a pair as close as this could not 
he seen double, even with the greatest 
telescopes, unless it were pretty near us. 
Taking the minimum easily discoverable 
separation as 0".l5, the parallax would 
have to be at least 0".Q5, and the dis¬ 
tance not more than 60 light-years. For 
still shorter periods, the limit would be 
closer. 
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Reasoning of this sort led De Kuiper 
(of whose discovery of three white 
dwarf stars we spoke not long ago I, to 
make a special study, with the great 
Lick telescope and on the finest nights, 
of those stars which are known to he our 
near neighbors in space, either by direct 
measures of parallax or on account of 
large proper motion. Among the red 
dwarf stars, which, owing to their faint¬ 
ness, may have been previously passed 
over, he found several fairly close pairs, 
for which one may be reasonably sure 
that the period will be less than 50 
vears—and one much more spectacular 
one. 

This is a faint star, of magnitude 
9".2, known only by its catalog number 
-8°4352 in the Bonn Durehmusterung, 
with a large proper motion, and a very 
considerable parallax, O'M48-t 0".004, 
which means that it is four to one that 
the calculated distance, 22 light-years, 
is not more than one light) ear in error. 
In July, 1934, Kuiper found this to be 
a close and almost equal pair, with a 
separation of 0".20. Sinee that date tin- 
stars have been observed in revolution 
at a substantially uniform rate of 18 
per month. This indicutes that tin- real 
orbit is practically circular, and that we 
see it almost in plan, very little fore¬ 
shortened by inclination of its plane. 
The period is 1.66 years less than half 
the shortest previously found for a tele¬ 
scopic double, and the mean distance, 
0'M85, corresponding to a true distance 
of 1.23 astronomical units—intermedi¬ 
ate between those of the eartli and mars. 
From these values, tin- combined mass 
of the two stars comes out 0.7 times that 
of the sun. Being very nearly equal in 
brightness, they are presumubl) equal 
in mass, each having 33 percent of the 
sun’s mass, and 1 230 of the sun s 
brightness. The diameters cannot he 
accurately estimated hut are probably 
something like one third that of the sun. 
which would make the density of tin- 
order of ten times the sun’s. 

These are remarkable values, hut not 
without precedent, for three other stars 
are known whose masses are 23, 20, and 
16 percent of the sun’s, and luminosities 
1/700, 1/1700, and 1,-3000 of the sun’s 
light. All these stars, including the new 
discovery, are red dwarfs, of spectral 
class M, and all agree well with the 
known relation between mass and lu¬ 
minosity. 

Stars of still smaller mass may exist, 
and even be very numerous, without our 
having much chance to detect them. 

A STAR of one tenth the sun’s mass 
would shine so feebly, and he so 
red, that it would not show, even on 
long exposure photographs with power¬ 
ful instruments, unless its distance was 
only a very few light-years. Smaller 
bodies would be effectively dark. 

One, at least, appears nevertheless to 
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have been identified. There is a well 
known binary pair Xi Ursae Majuris— 
one of Stuve’s original discoveries 
which has been abundantly observed for 
the last century, and is well toward the 
completion of its second revolution, the 
period being 59.86 years. From measures 
of parallax it appears that the system is 
26 light-years from us, while the dis¬ 
tance separating the components aver¬ 
ages 20 astronomical units, ranging 
from 12 to 28. on account of the eccen¬ 
tricity of the orbit that is, from a little 
more than Saturn’s distance to a little 
less than Neptune’s. A simple calcula¬ 
tion then shows that the combined muss 
of the system is 2.3 times the sun’s. The 
positions of the stars in the heavens have 
been observed separately and it has thus 
been found that the fainter star has 77 
percent the mass of the brighter, mak¬ 
ing their masses 1.28 and 0.09 times tin- 
sun’s. 

So far, all is commonplaee: hut both 
components, when observed spectro¬ 
scopically. show, beside the slow changes 
due to motion with tin* 60-year period, 
much more rapid oscillations, proving 
that each of them is uttendrd by a com¬ 
panion too faint to he directly visible. 
For the brighter component, the revolu¬ 
tion of the companion lakes place in 
1.83 years. Shortly after this fact had 
been discovered speedoNcopicully at the 
Lick Observatory, Heit/sprung. who 
was engaged, with great success, in de¬ 
veloping method* for aeeurate photo¬ 
graphic observations of double stars, 
found that his observations of this pair, 
unlike others, did not follow the smooth 
ellipse corresponding to the 60)ear 
period, hut showed a superposed os¬ 
cillation, with a period of 1.8 years. It 
is the center of gravity of the bright 
star and its companion which follows 
the exact ellipse, and, by careful study 
of the measures, it was found that the 
average distance of the blight star from 
this point was 0.4 times the earth's from 
the sun, and that the orbit was turned 
almost edgewise toward us, being in¬ 
clined 84° to the apparent “plane of du¬ 
sky.” The orbit of the main pair is in¬ 
clined 57°, and the two orbits are so 
placed that their mutual inclination 
is 28°. 

Now the distance separating tin- 
bright star from its invisible companion 
can he calculated from Kepler’s Laws, 
and comes out 1.6 astronomical units. 
Hence the invisible companion is three 
times as far from the center as the bright 
star, and only one third as massive. We 
know the combined mass, and so can 
conclude that the principal star has 96 
percent of the sun’s mass (which is 
reasonable since it is of nearly the sun’s 
hiightness), w r hile the faint component 
has but 32 percent the mass of the sun. 
Such a body would still he a star , giv¬ 
ing out about 1/250 of the sun’s light, 
and hotter all over its surface than an 
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electric furnace: hut no existing or pro¬ 
jected telescope would enable us to see 
it so close to its bright neighbor. 

The fainter member of the wide pair 
is also a spectroscopic binary. Berman, 
at the Lick, found that the period was 
only 3.98 days, and the orbit very small. 
The whole change in distance from us, 
as the visible star sweeps ’round this 
orbit, is hut 350,000 miles. The real 
diameter of the orbit may he more, since 
it is possible that its plane is turned 
almost flatwise toward us. So we assume 
that its inclination is the same as that 
of the wide pair. We find that the star 
is 205,000 miles from the center. But by 
Kepler’s Laws, as before, we can show 
that the companion must be 4,500,000 
miles from its primary. It follows then 
that tin- companion is only 1/21 as 
massive as the others, so that the masses 
are 0.945 and 0.045 times the sun’s. The 
larger mass is again a normal star, hut 
the smaller one is without parallel in 
<>ur observational experience, with little 
more than a quarter of the smallest pre¬ 
viously known stellar mass. 

S INCE the relation between the mass 
and the lu-at-radiation of a star is 
founded on good theoretical principles, 
we art- fairly safe in estimating that such 
a body should give out about a millionth 
part as much heat as the sun. Its di¬ 
ameter is not so easy to estimate, hut if 
we guess at a tenth of the sun's, we are 
probably not far astray. This would 
make the radiation per square mile 
1 10,000 as great as for the sun, which 
demands a surface temperature 1/10 
tlie sun's, or about 600 u absolute— be¬ 
low' a red heat, and thus the body would 
be dark, though not cold. 

When stretched so fur, however, the 
theory breaks down, for it assumes that 
the body is a purely gaseous mass. At 
any such temperature, there would pre¬ 
sumably be a solid surface. 

It is rather hard to decide whether 
such a body should he called a very 
small stur or a very big planet. It is so 
small, and must he so faint, compared 
with its primary, that it seems planetary. 
On the other hand, its mas* is 50 times 
us great as Jupiter’s, and it is very 
probable that it is rudiuting enough heat 
on its own account to keep its surface 
hot even if not shining visibly. 

There may he any number of such 
bodies in space. It is only by a combina¬ 
tion of favorable accidents that we ob¬ 
tain evidence of this one. 

It is fair to remark that the smallness 
of this companion is not fully proved. 
It may be that the four-day orbit is in¬ 
clined at a low angle—in which case the 
division of mass between the two bodies 
is less unequal. But, since the two 
known orbits in the system are highly 
inclined, this is highly improbable—in 
the writer’s judgment, at least.— Prince - 
ton , April 5, 1936. 






Why Jaded Fabrics? 


Dye Fallacies . . . Few Cents Determine Fast or 
Fugitive Dye . . . Dyeing Economics . . . America 
Makes Fast Dyes . . . Public Must Demand Them 

Bv DR. JOHN H. SACHS 


O NE of the biggest personal nui¬ 
sances in America today is that 
of faded fabrics. The economic 
waste due to this nuisance is enormous, 
certainly amounting to as much as 
50,000,000 dollars annually. Everybody 
can recall instances in which useful 
articles of apparel or decoration have 
been discarded simply because their 
original color has faded to such an ex¬ 
tent that good taste is offended by the 
result. 

Today, man is more color conscious 
than ever before. He demands that his 
clothing, from cravat to hosiery, be col¬ 
ored. The pictures in his home are apt 
to be splashed with bright, often bril¬ 
liant hues. His car may vary in color 
from a dark blue to a bright green. He 
is guided in his choice of food and 
drink by the natural or artificial color 
of the articles offered him. One might 
almost say that nothing else so influ¬ 
ences his choice of one article as against 
another. Yet, too often the color of the 
material he has chosen rapidly fades; 
the very property upon which his pur¬ 
chase was based has been destroyed. 

Perhaps we should have said that 
woman today is more color conscious 
than ever before. It is to her, the Ameri¬ 
can housewife, that the nuisance is most 
apparent. She deplores it, complains 
about it—rarely to the right people - 
and the husband pays the bill for the 
new frock, the new coat, or the drapery 
which is purchased to replace the dis¬ 
carded article—dyed with '’fugitive” 
colors. 

“Will it fade?” is one of the com¬ 
monest inquiries raised by women in 
retail buying. More often than not the 
seller evades the question, or says blunt¬ 
ly that the color cannot be guaranteed. 
In this day of scientific advancement on 
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all fronts, and especially with the Amer¬ 
ican chemist leading the world in ac¬ 
complishment, it is only natural that 
women should begin to wonder why 
something is not done about this fad¬ 
ing color nuisance. 

The chemist's answer is that some¬ 
thing has been done. As far as he is 
concerned there is no reason whatever 
why every fabric, regardless of its 
quality or price, should not be dyed in 
colors that will last fully as long as the 
fabric does itself under any reasonable 
service to which it is put. The nuisance 
and economic waste of fading fabrics— 
in draperies exposed to the sun, in 
gowns and wash dresses, in men’s ap¬ 
parel, throughout the whole range of 
fabric uses, in fact—are entirely un¬ 
necessary. 
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dY, then, the nuisance and how 
can it he stopped? Why the huge 
waste? Why faded fabrics at all? Here 
again the answers are plain. However, 
in order to understand them it is neces¬ 
sary, first, for one to know something of 
the history and nature of the materials 
in use today for the coloring of fabrics, 
that is, the dyestuffs, or more specifically 
the coal-tar dyestuffs. This knowledge 
is essential to intelligent action. 

Prior to 1856, all dyes were of animal 
or vegetable origin, obtained from the 
juices of berries, from roots, plants, the 
sap of trees, or, in the case of cochineal, 
simply by grinding the dead and dried 
cochineal bug. Then u young English 
chemist, William H. Perkin, acciden¬ 


tally discovered the first coal-tar dye¬ 
stuff. He was trying to find u laln>ratory 
method Jor making quinine. In one ex¬ 
periment lie sought to determine what 
would occur by the oxidation of uniline. 
The result was a black tarry substance 
which dissolved in alcohol to a beauti¬ 
ful reddish violet solution- mauve. This 
was the beginning of the eoal-tur dye¬ 
stuffs industry. 

Coal-tar is a common byproduct of 
the manufacture of coke. It is a heavy, 
black, viscous lit]nid with about the 
consistency of molasses. Its importance 
to the chemist came with the discovery 
that many of the products of nature 
when broken down are nothing hut de¬ 
rivatives of three or four of its most com¬ 
mon constituents; benzene, toluene, 
naphthalene, and anthracene. The dis¬ 
covery was like tearing down a house 
to find that it was built of bricks, mor¬ 
tar, wood, and nails, hut with an im¬ 
portant exception. There are many kinds 
of bricks, mortars, woods, and nails, 
whereas benzene, toluene, naphthalene, 
and anthracene arc the same the world 
over. Regardless of where they are pro¬ 
duced, whether in England, Germany, 
America, Japan, or in the wilds of 
Borneo, they are exactly and unvarying¬ 
ly one thing. Add a molecule or take 
one away and they become something 
else entirely. 

Very well then, the chemist argued, 
if nature combines the elements into 
compounds that can he broken down 
into the same products that are con¬ 
tained in coal tar, why not begin with 
coal tar and reverse the process wher¬ 
ever it is commercially feasible to do 
so? This is exactly what English and 
German chemists did. Starting with an¬ 
thracene they produced alizarine, the 
valuable substance in madder, a plant 
dye. Not content to stop there, new dyes 
unknown in nature were soon produced 
from alizarine, while dyestuffs more 
valuable than alizarine were mode from 
anthracene. 

The early nineties saw the first suc¬ 
cessful manufacture of indigo from the 
coal-tar derivative benzene. There fol¬ 
lowed a procession of other valuable 
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dyes of every conceivable shade und 
brilliance, all obtained from u few sub¬ 
stances found in the black, sticky by¬ 
product. It was learned that by combin¬ 
ing these substances with one another, 
or with their derivatives, or with other 
common chemicals, it was possible to 
produce literally thousands of colors. 
Most of these colors are of no use com¬ 
mercially, but on one point they have a 
common characteristic that is as certain 
as night following day; that is, wher¬ 
ever applied, or by whomever applied, 
the same methods bring the same re¬ 
sults. Each color compound is absolutely 
definite. 

This is a vital fact for American wo¬ 
men to remember in coming to an un¬ 
derstanding of why one dress fades und 
another does not. The modern coal-tar 
dyestuffs are definite chemical com¬ 
pounds. usually of very high purity. 
Two cooks using the same materials, fol¬ 
lowing exactly the same recipe in mix¬ 
ing these materials and baking two 
cakes under like conditions of tempera¬ 
ture and time will produce identical 
articles. In just the same way will two 
chemists, using the same materials and 
recipe, arrive at identical dyestuffs. 
Thus, it follows that synthetic indigo 
made in America is similar in every re¬ 
spect to indigo made in England, Ger¬ 
many, or Japan. 

The same may be said of any com¬ 
mercially important dyestufTs, No matter 
where made, it behaves similarly in its 
method of application to the fabric. It 
imparts the same shade and depth of 
color. If it be a “fast” color made in 
Germany, then it will be “fast" also if 
made by the same process in America. 
On the other hand, if it be u “fugitive" 
color made in America, it will be a 
“fugitive” color if made anywhere else 
—in England, Japan, or Germany. 

L ET us assume that there are a thou- 
I sand dyes of commercial importance. 
This means that a thousand definite 
chemical compounds are being manu¬ 
factured in the world today and used as 
dyestuffs; the important fact to under¬ 
stand here is that each country having 
a dyestuffs industry manufactures, for 
the most part, the same compounds as 
does any other country. Indigo is being 
produced synthetically today in at least 
seven countries, alizarine in at leust six 
countries, while some of the less impor¬ 
tant colors—specialties—-might he man¬ 
ufactured only in one. 

If all this be true, why, then, the fault 
of faded fabrics? Is it due to the in¬ 
feriority of American-made dyestuffs? 
Or is it because the American chemist is 
not so skilled as his English or German 
brother? Is he unable to make the more 
complicated compounds, which, as a 
rule, are the better dyestuffs? 

The answer to all these questions is an 
emphatic “No ” 
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There are many coal-tar dyestuffs 
with which any fabric can he dyed to 
any particular shade. Some of these dye¬ 
stuffs may be very cheap in comparison 
with others. Therefore, any desired 
shade can be obtained on uny fabric 
either with a cheap and probably fugi¬ 
tive color or with an expensive and prob¬ 
ably fast color, it being almost generally 
true that the fast dyestuffs are the more 
complicated structurally and henceforth 
the more expensive. Why. then, are 
cheap and fugitive colors manufac¬ 
tured? 

F OR many purposes fast colors are 
not necessary. During the Christmas 
season reds and greens predominate in 
wrapping paper, ribbons, and decora¬ 
tions. The wrappings and ribbons are 
soon discarded and destroyed. Further 
more, many colored fabrics are never 
exposed to sunlight; hence the colors 
need not he sun-fast. In many cases it 
would he sheer waste to employ expen¬ 
sive dyestuffs for materials which, hav¬ 
ing served their purpose, are soon 
deliberately destroyed. But herein lies 
the answer to the question of faded 
fabrics. Cheap colors are available, In 
too many cases they are used for a pur¬ 
pose for which they are entirely un¬ 
suited. This is the genesis of the 
nuisance and a just cause for corn plaint. 

In the early years of the 
World War, the American 
textile industry was serious¬ 
ly handicapped by the lack 
of dyestuffs and other chem¬ 
icals necessary to the indus¬ 
try, which up to this time 
had been readily procured 
from Germany. In despera¬ 
tion, some of the firms en¬ 
gaged in this business 
began to manufacture dye¬ 
stuffs and other chemicals 
they required. Obviously, 
the first colors produced 
were the simpler ones, 
which, as a rule, are the 
fugitive ones. And who can 
forget the result? For a pe¬ 
riod of about five years no 
dependence could be placed 
upon the color in any dyed 
or printed fabric. It was 
during this time that the 
American public was edu¬ 
cated to believe that Ger¬ 
many alone possessed the 
chemical skill lo manufac¬ 
ture fast colors. And, in 
fact, this was the case at 
that time. 

But the later years of the 
war saw the birth of a reully 
great American dyestuffs in¬ 
dustry. And the decade im¬ 
mediately following the war 
witnessed the growth of this 
lusty youngster into a full 
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grown adult. In no other field of the 
chemical industry was growth as re¬ 
markable as in the manufacture of dye¬ 
stuffs. Practically all colors on which 
the Germans had enjoyed a monopoly 
until 1914 were scrutinized by the 
American chemist. He studied their 
properties and the technique of apply¬ 
ing them to fabrics; most important of 
all, he developed processes for their 
manufacture, to get the same definite 
chemical compounds, mind you, that 
hitherto had been manufactured only 
in Germany. As a result, there are today 
in America a number of well-estab¬ 
lished, reputable firms engaged in the 
manufacture of reliable dyestufTs. 

The answer to the problem of faded 
fabrics comes with an understanding of 
the cost of dyestuffs in relation to the 
value of the fabrics on which they are 
applied; in other words, the value of 
the dyestuff in a $50 gown or a $50 suit 
of clothes. In the gown the color may be 
worth from five to 30 cents, in the suit 
from, 15 to 50 cents. But there are many 
gowns, many suits, and many yards of 
merchandise sold from the piece each 
year. When the cost of dyestuffs in a 
single gown, suit, or yard of cloth is 
multiplied by the number of gowns, 
suits, or yards of cloth, the aggregate is 
an item that must be given considera¬ 
tion. Let us develop this thought. 


Exemplifying the spirit of the dyestuffs industry. The dematu 
keeps this plant working 24 hours a day, seven days a wed 
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At least 30,000 dyes have been made from coal-tar, of which about 1000 are 
used commercially. In this family tree of six common dyes, we see how they are 
derived chemically from the four important raw materials contained in coal tar 


Suppose a housewife desires to pur¬ 
chase 20 yards of an ordinary cretonne 
ranging in price from 20 cents to one 
dollar per yard. She visits a department 
store and chooses a pattern that meets 
her fancy. She makes a choice of a cer¬ 
tain combination of colors which par¬ 
ticularly pleases her. When she inquires 
about the fastness, the salesman informs 
her that he believes the material to he 
dyed with fast colors. The housewife 
does not consider that the value of the 
d\estuff in the fabric she buys is indeed 
a very small part of tin* price she pays 
for it. It can be safely said that the value 
of the dyestuffs in her 20 yards of cloth 
varies from 10 to 80 cents; that is, from 
one half cent to four cents per yard. She 
does not realize further that the dyer 
printed perhaps 100,000 yards of the 
material, or that he charged four to 12 
cents per yard for his work, this price 
including materials, labor, overhead, 
and, of course, his profit. The dyestuffs 
ulone for this amount of cretonne may 
have cost, therefore, anything from 500 
to 4000 dollars. 

T AKE, for another example, a cheap¬ 
er fabric than cretonne say, per¬ 
cale. This can be dyed or printed for 
three cents to six cents per yard, the 
cost of the dyestuff alone valuing from 
one half cent to two and one half cents 
per yard. Percale is dyed and printed 
by the millions of \ards and a single 
pattern of 100,000 yards is not unusual. 
Simple arithmetic applied here shows 
that the dyestuffs for this amount of 
material may he worth from 500 to 
2500 dollars. 

The same facts may he presented in 
another manner. Let us consider for any 
particular year the value of the impor¬ 
tant textile fabrics produced in America 
in relation to the value of the dyestuffs 
sold here. For the year 1933 the factory 
value of all cotton goods amounted to 


874.581,000 dollars; the value of all 
silk and rayon goods, 244,261,000 dol¬ 
lars; and the value of all woolen and 
worsted goods, 442.399,000 dollars. As¬ 
suming that 50 percent of all cotton 
goods and 100 percent of all other 
classes of fabrics were dyed or printed, 
we have a factory value of 1,123,950,500 
dollars for all dyed or printed fabrics. 
Now the sales value of all dyestuffs con¬ 
sumed in America in 1933 was 50,500,- 
000 dollais. It is estimated that 75 per¬ 
cent of the total dyestuffs consumed was 
applied to textile fabrics, the remainder 
being employed in the leather, paper, 
and other industries. Therefore, the 
value of the dyestuffs applied to the 
fabrics becomes 37.875,000 dollars. This 
is lmt 3.37 percent of the value of all 
dyed or printed textile fabrics. If the 
assumption is made that there was an 
increase of 50 percent from the factory- 
value to tin* consumer-price of all dyed 
and printed fabrics, the relative value of 
dyestuff becomes 2.25 percent. 

The outlay for dyestuffs and other 
chemicals necessary to dyeing or print¬ 
ing is a considerable item to the dyer, 
printin', or jobber, the latter the so- 
called “converter” of the textile busi¬ 
ness. But in relation to the value of the 
material he produces, this outlay is ul- 
most insignificant. Of course, the dyer, 
printer, or jobber is entitled to a fair 
profit in the conduct of his business. 
But competition is keen in the textile 
industry; the printing machines must be 
kept turning and the dyehousc must op¬ 
erate. The difference between the cost of 
fast color or fugitive color for the 100,- 
000 yards of material may lie the dif¬ 
ference between an idle or busy factory. 
The result is a low bid, based on fugi¬ 
tive color, for the Eyeing and finishing 
job—and the contract for the work is 
obtained. 

The goods look nice. They are passed 
along to the “converter,” the garment- 


maker, and finally to the consumer. 
Twenty thousand garments, sold for 
perhaps 10 dollars each, means 200,- 
000 dollars’ worth of second-rate mer¬ 
chandise. This is the result of a saving 
of perhaps 2000 dollars in the cost of 
the dyestuffs used. Here is the economic 
waste. 

Recently my wife purchased a cer¬ 
tain amount of medium-priced cretonne 
for a chair cover. In due time the cover 
was made and placed on a chair which 
stood before a window with a southern 
exposure. In less than six months the 
color, which was originally a clear blue, 
had faded into a dirty grey. The color 
on the hack of the chair, shielded from 
the sun, survived. The value of the cov¬ 
ering, at least from an esthetic point of 
view, was gone, and it had to he removed 
from the chair. 

At my insistence my wife returned the 
covering to the store from which she 
had purchased the material. She was 
told that since the advent of American 
dyestuffs, and because of the difficulty 
of procuring dyestuffs of German manu¬ 
facture, it was no longer possible to 
guarantee fabrics against fading. At an¬ 
other time she might have been told that 
a medium-priced cretonne did not war¬ 
rant the use of expensive, and there¬ 
fore fast, dyestuffs. 

Responses such as these to customers’ 
complaints are tommyrot. The salesman 
does not know the facts. He does not 
know that the value of the dyestuffs used 
in the merchandise he sells is a verv 
small part of the cost. And being ig¬ 
norant of this, he does not realize that 
the use of a cheap and fugitive color for 
the dyeing of any fabric which is ex¬ 
pected to endure for a reasonable season 
is an economic waste. He does not know 
that America today possesses a really 
great dyestuffs industry. He simply is 
(pioting an “alibi” which has been 
passed along by the manager of his 
store or perhaps by the wholesale house 
from which the goods were originally 
bought. 

I F’ any fault is to be found with the 
quality of dyed fabrics being cur¬ 
rently supplied to the American public, 
the fault lies entirely with an apathetic 
public. Bette^dyestuffs are available to¬ 
day than ever before. When the public 
is educated to dispute intelligently the 
arguments of the misinformed sales peo¬ 
ple, when they are insistent upon fast 
dye fabrics, then such fabrics will be 
available at only a trifling increase in 
cost. Fast colors are available for every 
reasonable purpose and, in using them, 
the printer and dyer can Rtill make a 
fair profit. There is no reason whatever 
why the buyer should not demand a 
guarantee of fastness in the color of 
the fabrics which he or she purchases. 
The guarantee will come when the de¬ 
mand is general. 



Farm to Factory 

Chemistry Points the Way . . . Soy Beans . . . Tun" 
Oil . . . Starch .. . Wood Pulp . . . Cotton . . . Rayon 

By L. F. LIVINGSTON 

President, American Society of Agricultural Engineers 


Y EARS of scientific research are 
behind the idea of the industrial 
list* of farm crops us raw materials. 
World changes in agriculture art* tend¬ 
ing to make nations more and more 
self-sustaining, which means that we 
must broaden our markets at home. 
One wav to do this is by cultivating on 
American soil those agricultural raw 
materials we now import. The other wav 
is by finding new uses for our (Tops in 
our manufacturing industries. We are 
following both of these methods of de¬ 
velopment. 

Soy beans furnish the almost perfect 
example. Introduced in this country over 
a century ago from China, they were 
first giown in the South. Acreage was 
limited, however, and the beans were 
fed mainly to hogs, regardless of tin* 
fact that soy-bean oil was being im¬ 
ported from China for use in the paint 
industry. Then research tackled the 
problem and a wholly different storv 
may be told today. 

In 1935. almost 5,500,000 acres in 
27 states were planted to so\ beans 
alone. This was an increase of one third 
over 1931. Almost 21.000,000 pounds of 
Americun-produeed soy-bean oil was 
used by industry. About half of this 
went into the making of paint and var¬ 
nish. The balance went into soaps, lin¬ 
oleum and oilcloth, printing inks, edible 
compounds, and various other industrial 
products including automobiles. Gear 
shift knobs, engine distributor covers, 
ornamental door handles and other 
parts of automobiles are now being 
made out of soy-bean meal. Chemists 
have found more than 300 possible uses 
for it. 

American factories buy nine tenths of 
all the tung oil China produces, al¬ 
though American-refined tung oil is 
superior. Southern farmers aiming at 
this market now have 250,000 acres in 
tung trees—it will require one million 
acres or more to fill the national de¬ 
mand, The American textile industry’s 
annual imports of starch mount to 
hundreds of millions of pounds, and we 
are doing something about that too. 
Only recently at Hattiesburg, Missis 
sippi, it was proved that a better starch 


G yielded by Soul hern sweet potatoes 
at a return of 40 dollars per acre to 
the farmer for the starch alone. 

The Farm Chernurgie Council es¬ 
timates that 50,000.000 acres may be 
planted to industrial-use erops within 
I lie next ten years “if man sets himself 
to the task.” The Council estimates 
8,000,000 new acres to provide wood- 
pulp for paper and paper stock, a fore¬ 
cast that is based on tin* success of the 
experiments by Dr. Charles H. Hertv 
with fast-growing southern pines. A pa¬ 
per plant to utilize southern pulpwood 
is now being built in Georgia at a cost 
of 4,000.000 dollars, which is concrete 
evidence of what industry thinks of 
Doctor Hertv.s proposition. It is estim¬ 
ated that the use of cotton as a rein¬ 
forcing material in road construction 
will consume the output of 3,000,000 
acres. Displacement of flaxseed and 
linseed now imported would add 3.500,- 
000 acres to the American farmers’ 
income-producing plant. And so it 
goes. The movement is yet in its in¬ 
fancy 

T HE South abounds in unexplored 
possibilities for new crops. In south¬ 
ern Florida they have found that coffee 
and cacao may be grown if sheltered 
by larger trees. Rubber from American- 


grown plants is still a possibil¬ 
ity. Artificial temperature con¬ 
trol, to protect plants such as 
the tung tree from winter frosts, 
is gradually being developed to 
a practical stage, and what 
vistas that will open to southern growers 
only the future can tell. 

In 1920, two thirds of the casein used 
by American industries was imported. 
By 1934, all but 4 percent of the needs 
for this dairy by-product were being 
supplied by home producers, who, with 
chemical and engineering aid, found it 
possible to compete with the dairymen 
of Argentina and elsewhere. 

Through chemical conversion into 
cellulose, the uses of cotton have be¬ 
come literally hundreds. Cotton seeds, 
once a waste, now have a value of over 
200,000,000 dollars in a cotton crop of 
1,500.000,000 dollars. Cotton-seed oil, 
hulls, linters, meal, and cake, all have 
become valuable materials. Coated fab¬ 
rics such as “Fabrikoid” consume cot¬ 
ton by the millions of pounds. Cotton 
(*nters into the manufacture of cements 
for leather, textiles, and paper; into 
water-proofing compositions, smokeless 
powder, gun cotton, blasting gelatin, 
coal mine explosives, toilet articles, 
electric insulators, motion-picture film, 
golf balls, and women’s fingernail polish. 
The list is almost endless. Rayon is per¬ 
haps the outstanding example of chemi¬ 
cally-wrought change in a raw material. 
This first man-made textile fiber, while 
it might he said to compete with cotton, 
at the same time really is cotton meta- 
morphisized. And as rayon it has taken 
its place in fields where cotton as such 
never has entered. In the aggregate, it 
is said that the chemist has added 
10 dollars per bah' to the normal-time 
value of the cotton crop, and there is 
as yet no reason to believe that all the 
possibilities in cotton have been ex¬ 
hausted by research. 


THE MANY-SIDED SOYBEAN 



PLASTICS STOCK FOOD FLOOR 
FELD COVERING 


>» OIL 

PAINT 


COOKING 



u. 8. 0€fT. Of A**. 

These and other uses of the soy bean are described in the text 
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The Twelve 



Figure 1: Pedersen. California 



Figure 2: Haskell. Missouri 



Figure 3: Schmigdall. Illinois 



Figure 4: Lester. California 
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A LITTLE more than a decade ago 
this magazine published an article 
telling how a group of amateur as¬ 
tronomers in Springfield, Vermont, 
made their own astronomical telescopes. 
The response to that article suggested 
the publication of a book of instruc¬ 
tions for making telescopes, since no 
book was available. A }>ook was pre¬ 
pared and given the title of “Amateur 
Telescope Making.” That book first ap¬ 
peared just ten years ago this merry 
month of May, and there was then a 
question whether the edition of 3100 
copies would be completely disposed of 
even within the lifetime of those who 
prepared it. Instead, the edition lasted 
two vears and it started a new hobby 
rolling in the U.S.A. Since that time it 
is estimated that more than 10,000 tele¬ 
scopes have been made by American 
amateurs. 

Ten years ago the receipt of an actual 
photograph of a telescope made by an 
amateur was a rare event in the editorial 
offices, but today scores of them, received 
from readers all over the nation and all 
over the world, lie in a toppling pile on 
the corner of one editor’s desk. Most of 
them depict instruments of ten-, eight-, or 
six-inch diameter—the latter is the usual 
beginner's size—but 12 of them happen 
to be of 12-inch instruments, all of the 
reflecting type, and these have therefore 
been sorted out for feature presentation. 
They suggest how far the telescope mak¬ 
ing hobby has gone since May 1926, 
when the attempted amateur construc¬ 
tion of so large a telescope would have 
indicated either outstanding skill or out¬ 
standing hardihood. “The Twelve-Inch 



Figure 5: Tifbdl, Miaaouri 


Club” has no headquarters, no officers, 
no dues and, in fact, no corporate exis¬ 
tence, other than on these two pages. Its 
12 members live in seven different states, 
from Massachusetts to California, and 
have never seen one another. They meet 
for the first time on these pages. 

M OUNTED on a wooden trunk with 
casters, so thut it may he wheeled 
out of doors, is the telescope shown in 
Figure 1, made by J. Arthur Pedersen, 
2390 Monterey Hoad, San Marino, Cali¬ 
fornia. The tube is skeletonized, leaving 
the 12-inch concave mirror clearly vis¬ 
ible in the photograph. Instruments of 
this size will magnify from 100 to 500 di¬ 
ameters, depending on the state of the 
atmosphere at the time they are used. The 
changeover from one power to another 
is made in five seconds, merely by sub¬ 
stituting one small eyepiece for another. 

Figure 2 shows u telescope made by 
John E. Haskell, 729 North Main 
Street, Springfield, Missouri. It has a 
12 Vi 2 ’ineh mirror of Pyrex coated with 
evaporated aluminum, and, with a 700- 
pound car wheel which forms the base 
on which it stands, it weighs 1230 
pounds. The eight-foot tube is made of 
16-gage sheet iron and the polar axis of 
2 11/16-inch steel. All the material ex¬ 
cept the glass was purchased from the 
junk yard, and the total cost fell less 
than 100 dollars. “Mars is fine and Ju¬ 
piter’s belt and his fifth moon are easily 
seen,” the maker states. 

Figure 3 is a photograph of an instru¬ 
ment built by C. H. Schmigdall, a maker 
of boring and milling machines, 307 Cass 
St., Peoria, Illinois. It is shown mounted 
merely temporarily on four legs, prelim¬ 
inary to remounting in an observatory 



Figure 6t DCalifornia 
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dome of 14-fo<>t diameter. It took two 
years to build this telescope, including, 
of course, making its paruboloidal mir¬ 
ror. 

Figure 4 was sent by the “Amateur 
Astronomers of Long Beach," California. 
This “twelve-inch" is roall\ a ^Uo-inch 
with a Pyrex mirror, a tube IS inches in 
diameter and axes made of Ford housing 
assemblies. A drive, to keep the tele¬ 
scope in slow motion in order to offset 
the earth’s rotation, is made of an au¬ 
tomobile pump through which water 
escapes in an adjustable fine stream. 
William Kdward Lester, 5327 Linden 
Ave., Long Reach, was the maker of this 
telescope. 

F IGURE 5: K. I). Tarbell, 2235 Fast 67 
Terrace, Kansas Citv, Missouri, com¬ 
pounded his telescope uniquely : the 
secondary mirror (which is a Hut I re 
fleets the beam of light at an ungle, as in 
the Hersehelian type. But the same mir¬ 
ror, when folded buck out of the wav. 
uncovers u conventional Cassegrainian 
convex, working with a diagonal and 
“side entrance" eyepiece. Mr. Tarbell 
also used Ford housing assemblies but 
reports them as being too light. 

Figure 6 shows a ver\ steady type of 
mounting a rotatable wooden rectan¬ 
gle, parallel to tire earth’s axis, with tin* 
tube swung on pivots between its sides 
as in the next figure. Top and bottom of 
the tube are solid, the remainder being 
larger and open. Ralph W. Dietz, 2187 
Wh 25 St.. Los Angeles, California, is the 
maker. “I have used a magnifying power 
of 600 diameters with it," he stutes. 

Figure 7: Edward Kat>11, 3416 N. 
Keating Ave., Chicago, Illinois, was the 
maker. The solid double yoke is of steel 
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four Ford chassis irons fastened to a 
12- by 30-inch channel. There is an elec¬ 
tric drive. Weight of moving tube, with 
12 1 /2*in(4i Uyrex mirror, 200 [rounds. A 
very rigid mounting. Total cost 25 dol¬ 
lars. 

Figure 8: Clarence T. Jones, an archi¬ 
tect, 210 Glen wood Drive, Chattanooga, 
I ennessee. has a whole battery of tele¬ 
scopes of which the one shown, with 
semi-skeleton tube like the one in Figure 
6, is the largest, it has an electric drive, 
fine setting circles and is a neat piece of 
construct ion. 

Figure 9: This telescope is u I2V2- 
inch Gregorian of 312 inch effective 
focal length, built by A. H. Hearn, 
Oklahoma City, Oklahoma. The Gre¬ 
gorian is a compound telescope two 
mirrors in which the image reaches 
the eye erect instead of inverted, as in 
tin* Cassegrainian. 

Figure 10 shows a 12-inch Casse¬ 
grainian of effective focal length 192 
inches, made by C. R. Tinsley, 3017 
Wheeler St., Berkeley, California, and 
installed at the Mount W ilson Hotel on 
top of Mt. Wilson, for the use of guests. 
Weight nearly 1000 pounds. Bull hear¬ 
ings on euch >haft. Eyepieces, diagonal, 
and finder by Kirkham. Telechron drive. 

Figure 11: A. E. Deliais, 10 Nixon 
Ave., WWecster, Massachusetts, chose 
the fork and roller type of mounting and 
used an octagonal wooden tube. 

Figure 12 shows two smaller tele 
scopes with a 12-inch instiument made 
by B. L. Harrell, 105 North 10th St.. 
Gadsden, Alabama. Mr. Harrell is col 
lceting photographs of oilier amateurs' 
telescopes. 


Figure 9: Hearn. Oklahoma 
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Figure 10: Tinsley. California 




Figure 11: Dehais. Massachusetts 
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Figure 7t KatyB. Illinois 


Figure St Jana*. Tennessee 




Figure 12: Harrell. Alabama 
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Training Pilots to 


Accurate InstrumcntH Are Essential . . . Timed 
Turns . . . “Under the Hood” . . . Landing Blind 
by Radio . . . Major Problems in Radio Design 


“ T 3 ADIO flying,” as the public usu- 
ally terms the art of following 
an aviation radio range beam to 
its source, maneuvering for a landing, 
and finally bringing tin* airplane to 
earth under conditions of storm or fog, 
carries with it a broader significance, 
for it involves as an essential preliminary 
the ability of the pilot to fly “blind”— 
aided by instruments alone. 

Instrument fly ing combines three ele¬ 
ments: controlling the aircraft from in¬ 
formation supplied by the instruments, 
the technique of performing certain 
definite maneuvers while “blind,” and 
the proper maintenance and calibration 
of the instruments to insure that their 
indications are quantitative and not only 



Checking a bank and turn indicator 
to make sure of itt rated accuracy 


qualitative. To this end. the instrument* 
are accurately calibrated and with their 
aid radio serves as a positive guide which 
could not be followed in the absence of 
instruments. 

In order to describe the use of radio 
in flight training, and some of the de¬ 
velopments to he faced by the flight stu¬ 
dent when at last he becomes an airline 
pilot, it is desirable to preface those 
descriptions by an explanation of in¬ 
urnment calibration and a system of 


timed turns which make instruction in 
“radio flying” a relatively exact science. 

First, the air speed meter of the train¬ 
ing plane is carefully installed, checked 
and calibrated within close limits. Next, 
the altimeter and rate of climb indica¬ 
tors are calibrated to standard altitude 
tables in the laboratory. Then the turn 
and hank indicator is calibrated to a 
standard rate of turn, so that the turn 
indicator hand will move its width when 
the airplane is turning ut the rate of 
three degrees per second, thus enabling 
tlie pilot at this rate to complete a full 
circle turn in 120 second*. Fngine in¬ 
struments are calibrated against stand¬ 
ards lo insure their proper readings. 
The instrument man, the instrument 
shop, and calibrating methods become, 
therefore, inseparable parts of instru¬ 
ment flving and apply indirectly to radio 
flying. 

The flying student begins his study 
of tlie technique of following the dron¬ 
ing on-course radio beacon while yet on 
the ground, by becoming familiar with 
the aircraft instruments, their limita¬ 
tions and virtues. He is shown the meth¬ 
od of calibration and given necessary 
instructions. Thereafter, while flying 
“under the hood,” he is required to 


make all turns by watching the turn indi¬ 
cator hand and checking against time. 
The importance of this requirement will 
be seen later when we discuss a specific 
flight by radio. 

In the training planes, the students, 
on first flights, practice straight flight 
and timed turns. This, it must he re¬ 
membered, tlie student does without 
viewing the ground. In fart, throughout 
his first 20 hours of flight instruction, he 
ean see nothing in the darkened cockpit 
hut his instruments. He must get the 
I urn hand in position in 10 seconds, and 
recover from a turn in the same period 
of time. Soon he learns three positions 
of the turn indicator hand: left timed 
turn position, right timed turn position, 
and straight for straight flight. 

N FXT, he flies definite headings, 
learning to fly by compass without 
losing altitude or changing speed or 
direction. Finally, be considers his 
clock, timing himself as be executes 90. 
180, and 360 degree turns. Having mas¬ 
tered these turns, be next flies the ship 
from an altitude of 500 to 3000 feet, 
adding timed spirals to his former timed 
turns, next moving into shorter turns 
of 12, 20, 30, and 40 degrees, still using 
units of time as his guide. 

All this is leading up to the pilot’s 
introduction to the radio beam and fi¬ 
nally to landing by radio. While not all 
students actually are permitted to follow 
the landing beam to a landing, most of 



A student pilot checks out for a night flight on the radio range beam 
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the advanced student pilots make ap¬ 
proaches by radio. 

When ready for this part of his in¬ 
struction, the student, with an instructor 
in the other cockpit, climbs to 3000 feet 
by means of two timed spirals, one left 
and one right, and intermediate straight 
flight, coming out at last on the original 
heading. At that level, considered safe 
for all eventualities, the instructor or¬ 
ders him to find the beam. Here, then, 
is his real introduction to what in the 
future will constitute some of his fre¬ 
quent airline experiences. 

Not knowing his exact location, In* 
turns on his radio and flies a pre-deter- 
mined compass course, which he knows 
will take his plane across the path of a 
beam. He first encounters repeating “A’’ 
signals, then the steudy “on-course” sig¬ 
nal. But how can he he sure which of the 
four legs of the beam he has encoun¬ 
tered? Simple. He executes a 90-degree 
right turn to identify the beam. If this 
turn returns him to an A sector he knows 
from the “pattern” of the legs of the 
radio system which beam he has inter¬ 
rupted; he then turns left in a regular 
timed turn until he swings again into 
the on-course signal and heads for the 
cone of silence. The cone of silence is 
exactly what the term implies, a relative¬ 
ly silent space directly above the trans¬ 
mitting station from which radiate the 
l>eam’s four branches. 


instructor has hands off controls 

On cut taring the beam ut sa\, four miles 
from the field, he knows from instruction 
that tin 1 beam has a width at that point 
of some 1500 feet, that it will narrow, 
funnel-like, as he approaches the cone 
of silence. He very likely wanders from 
side to side, first into the “A” signal sec¬ 
tor, then aguin into the “N” signal 
sector, pulling back each time to the 
steady signal (the center of the beam 
where the “A” and “N” signals blend) 
which will lead him unerringly to his 
destination. 

T he cone of silence serves as a 
definite check on position. When 
suddenly the signal ceases, the student 
knows he is over the station, approxi¬ 
mately a half mile from the field. Fur¬ 
ther, he knows that the signals will 
interchange as he flies out the opposite 
beam. If, before, the signal “A” came 
in when on the left, it now will reach 
him on the right side of the beam. 
Though it is not always easy to follow 
a beam, particularly in rough air, this 
procedure constitutes the elements of 
beam flying. Practice usually makes the 
tyro pilot proficient. 

But the job is not yet half done. Given 
the airplane’s position over the cone of 
silence, how will it he brought to earth ? 
While most students are permitted to 
make only instrument approaches, oc¬ 
casionally one who is in the proper posi- 



Radio receiver test panel for both 
high- and low-frequency receivers 


lieu and is handling the plane correctly 
D permitted to land “down the beam.” 

The radio-approaeh-and-landing work 
was started at the Boeing School of Aero¬ 
nautics with the Department of Com¬ 
merce Bureau of Standards type radio 
landing installation. A Boeing #40 in- 
strument. equipped biplane was first 
fitted with the radio landing equipment 
and experimental antennas for develop¬ 
ment of the system and the method. 
Following hundreds of landings, the in¬ 
stallation was placed in a tri-motor 
Boeing #80, a seven-ton passenger-mail 
plant* used particularly for hooded fly¬ 
ing by instrument and radio. Many ex¬ 
perimental landings have been made 
with this equipment. 

Assume, then, that the large transport 
plane has flown through the cone of 
silence, with an advanced student at the 
controls, headed west at 3000 feet. The 
pilot knows that the field lies behind 
him on the left. He holds the course for 
two minutes, then makes a 40 degree 
turn to the right, using the timed turn 
for the purpose, holds this new course 
for 45 seconds, and then turns left for 
70 seconds. This brings him back to the 
radio beam, and he now follows its 
easterly course, losing altitude at 500 
feet a minute until he levels off at 2000 
feet. 

As he approaches the airway’s radio 
beam station, a neon light hooked up 
with the cone-of-silence receiver lights 
and he continues to hold his altitude, 
with an air speed of 110 miles an hour. 
The neon bulb is lighted when the air- 
plahe enters an egg-shaped radio field 
set up by a radio marker at the base 
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of the cone of silence, and serves as a 
further check on position. This field ex¬ 
tends upward some 12,000 feet, and is 
nearly one mile wide at an altitude of 
3000 feet. 

After passing through the cone, the 
student pilot continues flying easterly 
on the beam, along which he made his 
original approach, for four minutes, 
maintaining the same altitude and speed. 
He then switches on his landing beam 
receiver and makes a timed right turn 
to pick up the directional beam and the 
landing beam. That turn is made in one 
minute, or 180 degrees. Note the time 
element, for that is highly important. 

The pilot has on the instrument panel 
a combination instrument embodying 
two hands, one vertical to indicate the 
directional beam, the other horizontal 
to indicate the landing beam. When the 
former is vertical and the latter hori¬ 
zontal, the ship is both on course and 
approaching the field at the proper alti¬ 
tude. Should either hand swing away 
from these positions, the ship is too far 
right or left, loo high or too low. There¬ 
fore, all the student need do is keep 
those hands crossed at the center posi¬ 
tion to continue his proper descending 
path. 

W HILE watching those hands, the 
pilot soon hears a distinctive higli- 
pitch signal in his ear phones. He now 
is crossing a vertical marker heaeon, 
and knows he is 2000 feet from the field. 
Seconds later, he hears a low pitch sig¬ 
nal. This informs him he is direellv 
over tin* edge of the field. By consult¬ 
ing his sensitive altimeter, he determines 
whether he has maintained precisely 
the correct altitude, which now should 
be of the order of 100 feet. 

With these invisible markers behind 
him, he continues his flight path and 
very shortly fe< !s the wheels touch the 
ground. As soon as contact is made, lie 
holds a straight course by watching tin* 
turn und hank indicator to insure a 
stop without ground looping. At no time 
has he used the altimeter, except as a 


check against coming in too low, until 
after crossing the second marker. 

While the student may not be aware 
of the fact, he is making use of the 
latest equipment and methods provided 
by the Bureau of Standards and the air¬ 
lines, consisting of the radio range 
beacons and vertical marker beacons of 
two types the egg-shaped station mark¬ 
er and the vertical markers near the 
field, and two-way radio communication 
maintained by the airlines. 

By virtue of a combination of visual 
and aural instruments, the student 
while making a blind landing need fix 
Ids eyes on only out* instrument, the 
combination of crossed hands, except for 
occasional consultations of bis sensitive 
altimeter. The station murker, which 
sets up the egg-shaped field and lights 
the neon lamp, is received on a small, 
rugged airplane receiver built at the 
Boeing School. It operates on a fre¬ 
quency of 91 megacycles, or 3.3 meters. 

The Bureau of Standards landing sys¬ 
tem, consisting of the vertical and hori¬ 
zontal beams, is well known. Both beams 
operate on ultra-high frequencies. The 
horizontal beam, due to the transmitted 
power and reflection from the earth, 
describes on its lower edge a path which 
curves upward away from the transmit¬ 
ter, thus providing a more positive and 
surer guide for landings. 

Perhaps the vertical markers are of 
greater interest in that they provide 
positive indication of the plane’s dis¬ 
tance from the airport, no matter in what 
type of weather it may he flying. On en¬ 
countering the first the pilot hears a 
1250-cycle tone, ami in the second a 
250-cycle tone. Single wires parallel to 
the ground serve us antennas. 

Radio in aviation, whether in training 
or commercial flying, involves continu¬ 
ing experimentation. Definite problems 
are recognized, and they can be solved 
only through careful research. Experi¬ 
ence at the Boeing School may serve as 
a ease in point. 

For a time we maintained ground-to- 
plane communication, using the beacon 


receivers on the planes, through the traf¬ 
fic control transmitter in the field flight 
house. It soon became difficult, because 
of other pressing needs for the micro¬ 
phone, to use this for distinctly educa¬ 
tional purposes. Experimental work was 
therefore instituted leading toward per¬ 
fection of a satisfactory high-frequency 
transmitter available to flight instructors 
on the ground. 

One of the major problems of aircraft 
radio is the power supply, particularly 
for the lighter, instruction planes. In 
fact, the biggest problem with radio 
even for transport work lies in a suitable 
power supply. Our experiments have 
been directed toward development of a 
small wind-driven generator, mechani¬ 
cally and electrically tied in with the 
high-frequency receiver, this unit to he 
compact, portable, and light enough in 
weight to permit its use with a trailing 
antenna, probably from the top of tin* 
rudder or possibly from a mast antenna 
which is part of the unit itself. 

F EW students in training today realize 
the complexities of the radio prob¬ 
lems they will face when doing com¬ 
mercial flying. Developments in the 
offing promise efficient, time-saving com¬ 
munications thought impossible only a 
short time ago. At least one other land¬ 
ing system, developed in the Army and 
known as the Hagenberger system, is 
under trial. This consists essentially of 
two portable marker beacons, placed in 
a line at the end of the lunding runway. 
By using a directional Kreusc loop, tin* 
pilot tunes in on both after having 
crossed the first and after several ex¬ 
ploratory flights finally orienlates him¬ 
self with reference to the runway. He 
finally sets his directional gyro and ap¬ 
proaches for a landing. No means of 
positively indicating altitude is yet pro¬ 
vided by this system. 

Further, visual broadcasting from 
ground to plane, and possibly from 
plane to plane, is approaching the point 
of practicability. This will take the form 
of written messages, received in fac¬ 
simile. It consists essentially of a photo¬ 
cell which scans the message to be 
sent in rows of lines. After amplification, 
these are transmitted as a rapid series of 
signals, which** when received, will 
modify the intensity of the writing 
mechanism as it traces similar lines. 
Such a method will remove disputes 
over messages, but complicate the pilot’s 
work. 

No pilot can be said to be accom¬ 
plished who is not capable of flying a 
plune by instrument and radio methods. 
In time of stress and strain, he should 
be able to utilize both to their utmost 
worth. By such methods as have been 
outlined are tomorrow’s guardians of 
the airliners receiving basic instruction 
which will equip them to meet all con¬ 
ditions of flight with skill and precision. 


Interglacial Man in America 


New Minnesota Finds May Date Earlier than Last 
Glacial Stage . . . Perhaps 20,000 Years Old 

By C. E. HAG IE, Ph.D. 

Superintendent of Schools, Aurora, Minnesota 


F OR years archeologists and anthro¬ 
pologists have been seeking for 
proof of a glacial age human inhale 
itant of America. In recent years there 
have been finds which strongly support 
the assumption that man did inhabit 
North America during inter-glacial 
times. Up to the present time, nothing 
that has been discovered has been accep¬ 
ted by a majority of authorities as pos¬ 
itive proof that man has inhabited Amer¬ 
ica for as long as 20,000 years. On the 
other hand, it is probably true that most 
of the scholars in this field of research 
incline to the belief thut man has been 
here at least that long. 

During the past Christmas holiday 
period the rumor reached me that work¬ 
men excavating a road cut had dug up 
some shiny, black arrow-points. Taking 
with me a research worker who was at¬ 
tached to my office, I drove immediately 
to the site. I found that the workmen 
were excavating in sand and gravel un¬ 
derlying from eight to ten feet of undis¬ 
turbed glacial till made up of fine clay 
and rock. The situation was on top ol 
a hill. Mr. Oscar B. Larson, who had 



A 4 Vt •inch spear point taken from 
the ext* described in the article 


general oversight of the road project, 
gave valuable voluntary co-operation 
leading to the examination and photo¬ 
graphing of the artifact^ carried away 
by the workmen. 

The first artifacts to be found had 
been shoveled up at a depth of two or 
three feet below the lower limit of the 
glacial clay, in medium coarse sand. 
There followed an immediate scramble 
for possession of the points as souven¬ 
irs, which presently led to the point in 
the excavation from which the shovelful 
of sand came. There a dozen or more 
artifacts were dug out and appropriated 
within the next few hours. As the over¬ 
lying glacial clay was extremely solid 
the men dug buck under it two or three 
feet. In this way a number of the arti¬ 
facts were taken from under the shelf 
of overhanging glacial till, without dis¬ 
turbing the proof that the (fight or nine 
feet of soil above tin* urtHarts had not 
been broken through in making a “deep" 
burial. 

T HE sand from which the artifacts 
were taken was somewhat coarser 
than that of the cross-bedded, water-lain 
strata by which it was surrounded, imme¬ 
diately underlying the slightly reddish- 
gray glacial clay. We arrived in time 
to examine this coarse sand before it 
had been entirely removed by the work¬ 
men in their treasure hunt. Mr. Hill, 
my research worker, and I, are convin¬ 
ced that the coarser sand represented 
the filling material of a burial in the 
stratified sand, at u date before the 
last glacial period—which will undoubt¬ 
edly he found to have been the Wis¬ 
consin stage, on this site. 

Affidavits have been secured from all 
the workmen who actually picked up 
artifacts “in place” under the undis¬ 
turbed glacial till. I arranged for Mr. 
Hill to remain on the site and check 
further developments. He excavated the 
small remaining amount of coarse sand 
and found one additional artifact, in 
place and under the overhanging clay 
shelf (central one in the photograph). 
This was a broken drill point of milky 
white quartzite. A few days later the 
temperature dropped to 30 and 40 de¬ 


grees below zero, heavy snows followed 
and the field work had to be discontin¬ 
ued until spring advanced. 

W ith the exception of the drill point, 
all artifacts (22 now known to have 
been found) were made from black ob¬ 
sidian and black, fine-textured basalt. 
Eleven of these are now in the posses¬ 
sion of the museum of the Aurora. 
Minnesota, High School. From a scien¬ 
tific point of view they may represent 
the most valuable prehistoric artifacts 
on the continent. If cultures can he ex¬ 
pressed in terms of a type of stone 
flaking, as some apparently imply, these 
could he classified as transition Yuma. 
All of them show some evidence of the 
diagonal flaking from side to side across 
the face in parallel ridges. Several of 
them carry out this feature in a very per- 


A few of the find* made at the 
site of the Minnesota discovery 

feet way, while others show it only in 
slight degree and very imperfectly. 

Professor A. E. Jenks, anthropologist, 
of the University of Minnesota, who is 
a leading authority on ancient man in 
America, visited the site, noted the 
glacial till in place and undisturbed, 
and remarked: “It looks too good to be 
true”. When the circumstances have 
been fully verified by the leading au¬ 
thorities in the field of geology the find 
will have pushed the dating of man’s 
sojourn in America to more than 20,000 
years ago. 

[Editor's Note: Only time and de¬ 
tailed investigation wHl permit the ex¬ 
act significance of the finds described 
above to be assessed.] 




325 



F LOODS during the late winter and 
early spring of this year have 
brought to the fore once again the 
necessity for thorough consideration of 
the flood control program in many sec¬ 
tions of this country. In working out 
the solution, it is not enough to build 
levees, dykes, and flood-ways immedi¬ 
ately adjacent to the rivers; it is neces¬ 
sary to go hack to flood sources. This 
means primarily a study of the retard¬ 
ing effects which forests and plant 
growth have upon run-off, and of soil 
erosion which has lost to American 
agriculture billions of tons of arable 
earth. 

Through the work of the Civilian Con¬ 
servation Corps, many areas have been 


Erosion Control 


reforested recently. The new forest cover 
on formerly barren hills and slopes has 
done much to retard the melting of snow 
and prevent a rapid run-off of water. 
Other control measures taken under the 
supervision of the Soil Conservation 
Service, Department of Agriculture, 
have aided further. Mr. H. H. Bennett, 
Chief of that Service, says that: 4k Our 
work the last two years in 141 water¬ 
sheds throughout the country indicates 
that the volume of run-off water can he 




An eroded area typical of many such spots 
vation, this field has been so badly washed for j 


In washes of the type shown below, simple 
brush dams and aprons provide a check 
again#* the further loss of soil, and, in 
fact, rebuild the land with soil and debris 


Terracing of cultivated fields along con¬ 
tour lines is of first importance in soil 
erosion control. It is very effective in 
holding and diverting run-off water, thus 
preventing loss of the rich and arable soil 


The two photographs below illustrate con¬ 
struction of, and completed, concrete 
spreaders. These "sluiceways” are designed 
as outlets for the run-off from terraces, 
spreading the water into a thin, cascad¬ 
ing sheet which will not gouge out a gully 
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Checks Floods 



fall has scoured out entire hillsides. 

On these pages are illustrated a vari¬ 
ety of dams and other structures which 
have been designed not only to prevent 
the flash runoff of water and scouring, 


reduced 20 to 25 percent through the 
use of erosion control methods. This is 
the margin, in most cases, between mere 
high water and destructive floods.” 


but also to provide settling basins for 
the soil which otherwise would be 
washed away. In many cases, such bar¬ 
riers have served to rebuild land where 
great gullies were being formed. 



Another simple rebuilder of land is a 
staunch log dam, shown below, across a 
gully. Any land-owner could build this 
easily with materials from his own farm 


Detention dams, dykes, and similar There can be no permanent control of 
engineering measures are essential to floods, according to Mr. Bennett, un^il 

complete flood control in localities we have control over erosion of entire 

where the hazard is unusually severe. watersheds. To gain such complete con- 

This control starts with the proper trol means that in the future there must 

preparation of the cultivated field, and he full co-ordination of efforts in eulti- 

terraeing is being resorted to in many vation methods, in reforestation, and in 

localities where, formeib, heavy rain- the design of control structures. 



a - 



\ 

Above: A series of cemented rock dams 
it necessary in some cates where the 
gradient it steep and the erosion is fast 


Lower left: A weir-type, low dam of field 
stones against low posts, with an overflow 
apron of stones, has been found satisfac¬ 
tory for retarding flow and loss of soil 


Below: An apron of loose, heavy stones, 
overlaid with hog wire to hold the stones 
in place, prevents the scouring of a hill¬ 
side where run-off of storm water is heavy 
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Electhic Fly Killer 

A NEW low cost, electric, insect destroy¬ 
er, especially designed for use in 
food and dairy plants, as well as in the 
home, has been brought out by Edelman 
Company of Chicago. This device consists 
of a container for pyrethrum extract and 
an electrical atomizer built into one case. 


Death to flies 

The container holds one half pint of the 
extract or a sufficient amount to clear out 
a space of about 18,000 cubic feet. The 
extract is harmless to humans and pets, does 
not taint foods, and is non injurious to 
furnishings, fixtures, or tableware. 

The pyrethrum liquid is supplied as a 
fluid emulsion, and in use the active pyre- 
thrurn oil floats to the surface, from which 
it is driven at about 160 degrees, Fahrenheit, 
as a finely dispersed vapor mist. The de¬ 
vice is entirely automatic, it being only 
necessary to plug the apparatus into a con¬ 
venient light socket. There are no moving 
jparts in the device and it is said to con¬ 
sume only 0.125 kilowatt hours of elec¬ 
tricity in treating a space of 18,000 cubic 
(feet. 

Bright Nickel Plate 

A NICKEL plating process which de¬ 
posits a film so bright that it needs no 
polishing has been perfected by Weisberg 
& Greenwald. New York Citv. A number 
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of installations^are already in operation: 
plating on brass, steel, and zinc die castings. 
Deposits produced from this solution are 
said to have a mirror-like brightness; the 
brightness increases with the thickness of 
the deposit, sometimes resulting in cover¬ 
ing up minor imperfections in the base 
metal to a considerable extent. This form 
of nickel plating is said to be remarkably 
ductile. 

A similar process of producing “bright 
zinc” surfaces was perfected recently by 
the R. & H. Division of the du Pont com¬ 
pany.— A. K. H. 


WOOD CROPS 

POOREST products are tenth in 
the big ten of farm crops, out¬ 
ranking 35 other major crops such 
as barley, beans, rice, peanuts, and 
sugar. Farm woodlands pay their 
owners nearly 63 million dollars a 


Weight Saving in 
Diesel Construction 

W HAT is probably one of the great¬ 
est forward steps in the Diesel engine 
since its invention was noted recently in 
England when a new engine, built to replace 
a unit in a motorship, doubled the power 
of the vessel yet required no more space 
than the original unit. 

The new engine is rated 4000 brake 
horsepower at 109 revolutions per minute 
but actually develops 4400 brake horse¬ 
power. Of the double-acting, two-stroke, 
four-cylinder type, the new Diesel has a 
bore of 27 % inches and stroke of 47 1 /i 
inches. It was built by Richardsons, West- 
garth and Company for the motorship Sil¬ 
ver larch of the Silver Line. The Silverlarch 
is one of two vessels which the owners are 
having reconstructed by J. L. Thompson 


and Sons, Sunderland, England, to provide 
increased speed. 

Construction of an engine having such 
a high ratio of power to size has been made 
possible by improved design employing 
steel and electric welding. Major parts, 
such as bedplate and columns, scavenging 
air main, crankcase covers, and plates and 
exhaust pipe, are all built of are welded 
steel plate. The use of arc welded steel 
provided maximum strength and rigidity 
per minimum size of members and minimum 
pounds of weight. This advantage enabled 
the builder to obtain a structure double 
the capacity possible with a suitable form 
of cast-iron construction. 

The bedplate is of special interest in 
view of the engine’s power and its com¬ 
paratively low speed. The length of the 
bedplate is 22 feet 6 inches, width 14 
feet, and depth 5 feet 4 inches. It is of the 
tank-top type. 

The bottom plate consists of two lengths 
of steel plate double butt-welded together 
longitudinally. To obtain maximum rigid¬ 
ity, the sump is welded integral with the 
bedplate. The columns consist of a mini- 



Oc»urte»y SJlMtrtc Company •. 

Steel bed plate of pew Di«*cl In 
which weight it tevtd by welding 
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mum number of pieces of steel plate fused 
into one unit by the electric arc. The cast- 
steel bearing housings are fixed in the bed¬ 
plate by steel plates welded to them and 
to the sides and bottom of the bedplate. 
The welding was done with electrodes and 
welding machines supplied by The Lin¬ 
coln Electric Company. 

Although the aim of the builder was to 
°* max ‘ mnm rigidity at 
m»rtpc^cost without any particular em¬ 
phasis!; on lightness, the saving in weight 
was large. The bedplate weighs approxi¬ 
mately 33 percent less than would be pos¬ 
sible with suitable cast-iron construction. 
Actual weight, arc welded, is 29 Mi tons. 
Weight, in cast iron, would have been 44 
tons. Cost savings were also considerable 
due to elimination of patterns and pattern 
drawings and to simplified machining. 



Centrifuge rotor ihowing the tiny oil turbines at each end of the shaft; and the 
two end bearings which house the turbines. Centimeter scale for comparison 


CELLOPHANE 

A BAND 200 miles wide to wrap 
‘ r *' entirely around the earth!*— 
that is the quantity of Cellophane 
that has been produced during the 
past 10 years. 


250,000 Times Gravity 

F OR those people who revel in astron¬ 
omical figures, a new ultracentrifwgr at 
the du Pont Experimental Station, at Wil¬ 
mington, Delaware, should hold much fas¬ 
cination. First of all. it is the second of 
its kind in the world, and the first in this 
country. It is the largest yet completed for 
this purpose. The rotor is designed to oper¬ 
ate for prolonged periods at 60,000 revo¬ 
lutions a minute, thus creating a centri¬ 
fugal force of 250,000 times that of gravitv- 
Under such conditions a mass of one pound 
would weigh 125 tons. The rotor, of heavy 
steel, has a peripheral velocity of more 
than 20 miles per minute, or approximately 
one and one-half times the muzzle velocity 
of an ordinary 22-culiber bullet. 

This machine is the invention of and wan 
built by Dr. The Svedberg, professor of 
chemistry in Upsala University, Sweden, 
and Dr. J. B. Nichols, former student of 
Professor Svedberg, who is now on the du 
Pont research staff. It is the latest develop¬ 


ment of Dr. SvedbergM conception 13 years 
ago of a machine to attain ‘‘ultra” centri¬ 
fugal forces. Since that time. Dr. Svedberg 
has made machines which have stepped up 
the attained centrifugal force from 500 times 
the force of gravity to 5000 times, to 100,- 
000 times, to 200,000 times, and so on until 
the high point of 1,000,000 times gravity 
was attained at a rotor speed of 160,000 
times a minute. The present machine is 
slower than that but its superiority lies in 



Heavy centrifuge housing in raised 
position. Rotor is in the center 
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Til* centrifugal rtaeareft laboratory. Centrifuge is on heavy foundation in back¬ 
ground, camera In striped tube, and control board and etroboecope in foreground 


the fact that its 60,000 r.p.m. may be main¬ 
tained indefinitely. It is driven by tiny 
oil turbines on each end of the rotor shaft, 
and requires an hour to accelerate to full 
speed and an hour to decelerate. 

In using the ultracentrifuge, the liquid 
material to he studied is placed in a small 
cell inserted in the rotor. This cell baa 
transparent quartz windows, and in the 
massive steel chamber which encloses the 
rotor are corresponding windows or peep¬ 
holes. By directing a beam of light through 
the windows, the observer can note the 
effects of the centrifugal force. 

If, for example, a solution of a colored 
substance in a colorless liquid is centri¬ 
fuged, the observer may look through the 
windows and see the boundary of the color¬ 
ed dissolved substance move toward the 
bottom (outer) part of the cell. In order 
to obtain exact measurements, however, 
photographs are taken at suitable intervals, 
and from these photographs the rate of 
settling of the dissolved substance can he 
calculated. Knowing the rate of settling 
and other readily determined characteristics 
of the system, the si/e of tin* particles or 
molecules can he calculated. In taking the 
photographs, an image of true size is de¬ 
sired, and errors of parallax must be vir¬ 
tually eliminated: consequently the camera 
plate is 18 feet from the cell, the camera 
itself being nine feet long. On the photo¬ 
graphs, distances as small as one twenty- 
five thousandths of an inch are readily 
measured. 

When both tlu* dissolved substance and 
the solvent are colorless, a beam of light 
passing through the cell is refracted or 
“bent,” and the amount of the bending in¬ 
dicates the concentration of the invisible 
dissolved substance in that part of the cell 
as it settles to the bottom. 

The speed of the rotor is measured by 
means of a stroboscope, which is simply a 
slotted disk driven at variable but known 
speeds through which the high-speed rotor 
is observed. When the rotor and the strobo- 
scope are in step, flashes of light pass with¬ 
out interruption through both openings and 
the speed of the rotor is equal to the speed 
of the stroboscope disk times the number 
of slots it contains. 

With the ultrocentrifuge, Svedberg and 
his collaborators have determined the mole¬ 
cular weight (particle size) of various pro¬ 
teins, those substances so important in all 
living things. Quite unexpected result* were 
found. Thus, contrary to all other kinds of 
giant molecules, many of the proteins were 
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A wind-tunnel model of the Hindenburg 


found to he homogeneous; that is, to con¬ 
sist of molecules all of the same size. No 
other molecular weight technique is cap¬ 
able of revealing this information. 

Another important fact, the significance 
of which is not yet clearly understood, is 
that the molecular weights of the homo¬ 
geneous proteins are simple multiples of 
a basic unit, 34,500. That is, for some cur¬ 
ious reason, the protein molecule appears 
to consist normally of 1, 2, 3, 4, 6, 12, 
24, 48. 96, or 192 “bricks,” each weighing 
34,500 times the weight of the hydrogen 
atom. No homogeneous proteins of inter¬ 
mediate size have been found. 

“Just what scientific advances will be 
achieved with the ultracentrifuge in the 
years to come is impossible to predict ac¬ 
curately.” said Dr. Kraemer, du Pont re¬ 
search chemist. “But we do know that the 
pioneer work of Svedberg, Nichols, and 
their collaborators has provided a new 
tool having exciting potentialities in the 
field of colloid chemistry, which field in¬ 
cludes the chemistry of giant molecules, 
of which such commercially important sub¬ 
stances as cellulose, glue, resins, rubber, 
and starch are but a few example-.” 


The “Hindenburg” 

HE new German Zeppelin, LZ-129. has 
been christened the Hindenburg and 
has passed its flying tests with perfect 
-ucress. If the wonderful record of the 
Graf Zeppelin over the South Atlantic is 
borne in mind, there is little doubt that 
the same regularity and safety may be ex¬ 
pected in the service of the new airship 
over the North Atlantic. 

Thanks to the courtesy of W. E. Dorr, 
chief engineer of Luftschiffbau Zeppelin, 
the company that constructed the ship, we 
are able to give a brief description—it is 
impossible to give a detailed account of a 
craft of this complexity and size—of the 
Hindenburg. 

The most remarkable fact that emerges 
from Mr. Dorr’s statement is the diver¬ 
gence of American and German viewpoint 
in regard to airship construction. In the 
United States, the Airship Survey Com¬ 
mittee is carefully and systematically in¬ 
vestigating the subject of safety, and is 
carrying out a long program of research to 
provide a better basis for structural cal¬ 
culations and design. At Fricdriehschafen, 
the Zeppelin company, with 35 years ex¬ 
perience in the art and a marvelous record 
of safety in commercial operation, is per¬ 


fectly content to build its latest ship on 
very much the same lines as it- predecessors, 
although many improvements and refine¬ 
ments appear in the new design. 

There is a striking difference between 
the Hindenburg and the Graf 'Zeppelin , but 
this is mainly in size. While the LZ-129 is 
only a few feet longer than the Graf 
Zeppelin , it has a considerably larger 
diameter and holds 7,063,000 cubic feet of 



Looking forward along the catwalk; 
partly inflated gas bags at sides 


gas instead of the 3,708,000 cubic feet of 
the smaller vessel. This huge volume gives 
the Hindenburg the distinction of being 
the largest airship ever built, far exceeding 
in capacity the 5,000,000 cubic feet of the 
Akron and the Macon. 

We do not propose to discuss here the 
almost tiresome question of whether the 
flying boat or the airship will be the more 
successful in transatlantic operation, but 
one thing is quite clear; the Hindenburg 
will be able to carry quite a respectable 


payload, at a moderate speed, and it will 
be perfectly capable of making a non-sfop 
flight from Europe to the llnited States, 
with a range in miles which will be more 
than double that required. There will be 
no question of flyihg a southerly route via 
Bermuda and the Azores. The Captain will 
merely Heck a great circle route, with due 
allowance for weather conditions, between 
the points of departure and arrival. 

Specification and Main Dimensions of 
the Hindenburg: 

Length, 803.82 feet. 

Height, 146.65 feet. 

Largest diameter, 135.17 feet. 

Fineness ratio (length divided by maxi¬ 
mum diameter) 6 to 1. 

Total lifting gas volume 7,063,000 cubic 
feet. 

Number of gas cells, 16. 

Gross weight with equipment and fuel. 
430,950 pounds. 

Payload (passengers), 15,470 pounds. 

Payload (freight and mail), 26,520 
pounds. 

Total lift under standard conditions, 
472,940 pounds. 

Power Plant: 4 Mercedes-Benz Diesel 
engines of 1100 horsepower each. 

Auxiliary Diesel-electric generator en¬ 
gines, two of 50 horsepower each. 

Maximum Speed, 84.4 miles per hour. 

Cruising Speed, 78.1 miles per hour. 

Range at cruising speed, 8750 miles. 

Maximum capacity, heavy fuel oil, 
143,650 pounds. 

Crew, 40 men. 

Number of passengers, 40. 

Why Was Fineness Ratio Reduced? In 

one of our illustrations, the wind tunnel 
model of the LZ-129 is shown in fictitious 
flight. The model appears rather stumpy 
compared with the Graf Zeppelin f and it 
may be asked: Why was the fineness ratio 
decreased ‘l It appears that, on the whole, 
the air resistance of the “fatter” airship is 
less in proportion toi-the volume displaced, 
and the shorter length also means less 
bending moments to be resisted by the 
girders. These are good and sufficient rea¬ 
sons for the change. But a long airship is 
apt to be more stable, a shorter one more 
controllable. There was some little doubt 
in the designer’s mind as to whether there 
would be enough stability. From the flight 
tests, however, the conclusion was reached 
that just the right compromise between 
stability and maneuverability had been 
achieved. 

Manual Control: The steering of a steam¬ 
ship is associated in our minds with a 
“donkey engine” or some similar contri¬ 
vance for increasing the power of the helms¬ 
man. It has often been stated that with very 
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large airships a form of servo-control would 
become necessary. But the Hindenhurg is 
still manually controlled from two large 
wheels in the steering room, with cuhles 
over pulleys going to the rear of the ship. 
The secret lies in the very delicate aerody¬ 
namic balancing which has been secured 
in both the rudder and elevator surfaces 

Fire Precautions: Americana interested in 
airship dr\elopment have been somewhat 
disappointed bv the length of time con¬ 
sumed in the construction of the Hinden¬ 
hurg , and the delays in final completion. 
Mr. Dorr explains that this was due to 
some important and fundamental changes in 
the design, related mainly to safety. In the 
original plans, which were for a model 
termed the LZ-l'JH , gasoline engines were 
specified, w r ith either hydrogen or “blaugas” 
for the gas cells, with the hydrogen or blau¬ 
gas to be burned in the motors as loads 
became lighter and gas had to be valved 
out. 

The present airship power plant uses 
Diesels, burning heavy fuel oil; also, while 
hydrogen is being used on the first flights, 
provision lias been made for internal, rela¬ 
tively small cells of hydrogen, suirounded 
by helium gas. The fire hazard is thus great¬ 
ly diminished and the hydrogen can be lined 
for maneuvering, thus avoiding losses of the 
expensive helium. Other precautions against 
fire in the form of numerous and well placed 
fire extinguishers are employed. As a re¬ 
sult, passengers will enjoy the privilege 
of a smoking room—a boon to restless per¬ 
sons on a long trip. 

Certain additional precautions against 
fire have been taken in the smoking room. 
Its walls are covered with a veneer of pear 
tree wood, which is almost as non-inflam¬ 
mable as asbestos. The doors to this room 
can only be opened from outside, or by a 
puih button at the sole command of the 
steward. This feature is counted upon to 
prevent passengers from leaving the smok¬ 
ing lounge while carrying lighted cigars 
or cigarettes. The door is also said to form 
an “air lock.*’ The ash receivers are also of 
a special type. When a lighted cigarette is 
thrown into one of these receivers the burn¬ 
ing stub is automatically extinguished! 

Power Plant i The four Mercedes-Benz Die¬ 
sels are the most powerful high-speed 
Dieaels ever built. It took tijne and trouble 
to develop them, and therein also lay part of 


the delay. In American practice, reversible 
pitch and swiveling propellers liuve been 
employed. The swiveling enabled the crews 
of the Akron or Macon to place the pro¬ 
pellers in a horizontal plane of rotation, to 



One of the power gondolas 

assist in up and down maneuvering. With 
the Diesels of the Hindenhurg , no such 
complex mechanism is required. The en¬ 
gines can be reversed; the swiveling feature 
is a loss which is probably compensated for 


by the greater reliability of a simpler drive. 

On the Gra) Zeppelin there were six power 
eggs or gondolas of 550 horsepower each. 
On the Hindenhurg there are only four 
units, but of a greater total power. One 
of the photographs shows the mounting of 
these power gondolas, as well as some of 
the tanks mounted at the side of the lower 
keel which runs ihe entire length of the 
ship. Some 135,000 pounds of heavy fuel 
oil is stored in tanks along the keel, sus¬ 
pended on the sides of the cat walk and 
easily accessible. These tanks are connected 
to a distribution manifold. 

Landing Wheels: In the.United States we 
have come to believe that mooring masts 
and other mechanical ground handling de¬ 
vices are absolutely indispensable for airship 
work. Experience with the Graf Zeppelin 
in out-of-the-way parts of the world has led 
the Germans to the conclusion that an air¬ 
ship must he capable of making “manual” 
landings; that is, without the aid of a moor¬ 
ing mast. To facilitate “manual” landings, 
the “buffer” or “bumper” bag commonly 
placed under the control ear and the lower 
fin has been replaced with two large pneu¬ 
matic tires, approximately four feet in 
diameter, mounted on swivels so that they 
may be swung into any desired direction. 
These landing wheels ran be retracted in 
flight to diminish head resistance. 

Structure: Mr. Dorr emphasizes the fact 
that the structural design has remained sub¬ 
stantially unchanged. The girders have been 
merely enlarged in section and an aluminum 
alloy of even higher strength than formerly 
has been put into use. The girders are of 
the now familiar triangular trussed type. 
There are ]5 main transverse rings, to house 
the 16 gas bags, with subsidiary rings placed 
halfway between the main rings which have 
32 angles. The main rings are braced by a 
transverse wiring system, the w r ires being 
connected to a central girder, and by a cat 
w'alk which passes through the gas cells. 

At the bottom of the ship there is pro¬ 
vided a large main girder, which also serves 
us the main corridor or cat walk, providing 
accessibility to all parts of the ship and 
communication between the navigating 
quarters forward and the passenger quarters 
farther aft. Another of our photographs 
gives a view looking along the rat-walk 
keel towards the nose. The gas hags, shown 
partly inflated in the photograph, are held 
in position by wire meshing. Goldbeater’s 
skin is no longer employed for the gas hags; 



ENTRANCE FOR PASSENGERS 
Drawing of the Hindenburg r s passenger quarters 





332 


S C T E N T I F I C AMERICAN 


JUNE • 1936 



An airplane fuselage used in exper¬ 
iments in deliberate nosing over 


it has been replaced by a special synthetic 
material which has no greater permeability 
to gases and is very' much cheaper and 
easier to obtain. The outer covering or en¬ 
velope is a cotton fabric coated with cellu¬ 
lose dope, and so pigmented as to be least 
affected by the sun’s rays. Each of the gas 
bags is provided with its own safety valve, 
and all the bags can be simultaneously or 
separately controlled from the navigation 
cabin. A diagram of the gas bags and their 
valve controls is mounted in the pilot’s car, 
with numbering corresponding to the vari 
oils control handles. 

A Central Electric Station: Amidships, 
inside the outer envelope or structure, is lo¬ 
cated a central electric station, a very im¬ 
portant part of the airship. In two separate 
compartments, there are housed two Diesel* 
of 30 horsepower each, with electric gen¬ 
erators of equal capacity; transformers; 
batteries; and appurtenant equipment. The 
central station provides power for the mo¬ 
tors u-.ed to wind up the radio antennas, 
the motor of the refrigerating system, the 
elevator used to haul up food, power for the 
kitchen, ami so on. The complexity and 
completeness of the electrical installation is 
equivalent to that which would be found in 
u completely equipped and uir-conditioned 
office building. 

Control Car and Paftnenger Accontmo- 
dation*: The control car is located forward 
and is completely separated from the pas¬ 
senger quarters. Its dimensions have been 
held down to a minimum. Rudder and ele¬ 
vator wheels, instrument board, central 
telephone station, and the valve control 
system are located in the control cabin. 

Ouurters are provided along the lower 
main corridor for a ship’s crew of 16 men. 
These quarters arc divid< d into three 
groups; the officers* quarter*, witli accom¬ 
modations for T2 men, are located above the 
control car forward of the passenger quar¬ 
ters; deck force quarters with accommoda¬ 
tions for 22 are just aft of the passenger 
quarters; the machinists* quarters with 12 
bunks are pluced farther afl near the Diesel 
jwiwer plants. 

The passenger quarters, located aft of the 
control cabin, are laid out to accommodate 
30 passengers. The quarters are confined to 
one bay of the airship (that is, between two 


main rings), are entirely within the ship’s 
hull, and are constructed on two levels. 
There an 1 25 staterooms, each of which con¬ 
tains two lierths; four public rooms- din¬ 
ing room, lounge, writing room, and smok¬ 
ing room; promenades; kitchen; officers* 
and crew’s mess rooms; bar; bath; toilets; 
and showers. 

An Exciting Experiment: From the 
above description it will be seen that in 
the design of the Hmdenburg everything 
possible has been done to secure safety, 
navigability, and comfort. The speed of the 
ship will be the highest ever attained by a 
commercial airship. It will he in the hands 
of the most experienced officers and crew. 
Therefore the proposed transatlantic service 
will be conducted under the very best con¬ 
ditions. Now we shall see a truly exciting 
experiment, the outcome of which will give 
the answer to the question: Is airship service 
across the North Atlantic a commercially 
practical undertaking? The experiment will 
he all the more interesting since the flying 
boat services across the Atlantic are also 
being organized so rapidly and should be 
in operation soon.— A. K. 

Experiments in 
Nosing Over 

HE Army Air Corps photograph shows 
a specially designed cradle which en¬ 
ables the pilot deliberately to nose over a 
mock-up of a single-seater pursuit fuselage. 

Directly over head, a heavy beam rein¬ 
forces the cabin from front to rear. A seat 
adjustment of eight inches range is pro¬ 
vided so that pilots may raise themselves 
until their helmets are within one or two 
inches of a sponge-rubber padding at the 
top of the cabin. With this apparatus, a 
systematic investigation will be made of 
what happens in a nose-over airplane ac¬ 
cident.— A. K. 


REVIVED HEARTS 

C IXTY-THREE human heart* 
^ have been made to beat again 
after being removed from the bod¬ 
ies of person* who have died. The 
object of these experiment*, by Dr. 
William B. Kountz of St. Loui*, 
wa» to learn more about human 
hearts and how they function, both 
in health and sickness—informa¬ 
tion which cannot be obtained by 
observation of animal or chicken 
hearts. 


Tetrone B 

NEW industrial organic chemical which 
is notable for its strongly basic proper¬ 
ties which enable it to dissolve wood pulp 
and cellulose as well as metals and their 
oxides, has been announced by Rohm and 
Haas, under the name “Tetrone B.” Chem¬ 
ically speaking, it is a tetra-substituted am¬ 
monium hydroxide, non-volatile, and as 
strong a base as sodium hydroxide. 

Tetrone B is of particular interest as a 
solvent for wood pulp and cellulose, and 
appears to be unique in its ability to dissolve 
cellulose without the intermediate forma¬ 
tion of an ester or ether. It also acts as a 
solvent for dyestuffs, forming salts which 
have altered and modified solubilities in 
solvents or aqueous solutions. 


Since Tetrone B is a strong organic base 
it is also <»f interest for the saponification 
of oils, fats, waxes, and gums. It is much 
more soluble in these products than the in¬ 
organic hydroxides. A number of new and 
interesting salts which have been prepared 
are the carlmnates, phosphates, resonates, 
silicates, xanthates, and stearates. These 
salts show distinct properties, and for many 
applications have advantages over the cor¬ 
responding alkali metal salts. 

In synthetic work Tetrone B is of special 
value in the preparation of new accelerators, 
antioxidants, detergents, and pharmaceuti¬ 
cals. 

Tetrone B is available in a 40 percent 
aqueous solution and may be supplied in 
various organic solvents for special prob¬ 
lems.— A. E. B. 


Angle Trisection 

I E to an error in proof-reading, the ex¬ 
ponent 3 was omitted from the end of 
the tenth line in the second column of page 
228 of the April number, containing an 
article on the trisection of angles. This ex¬ 
ponent should lx* added by those who are 
using the article for instruction purposes or 
saving it for future reference. This will 
make the right-hand side of the equation 
read: 4 cos n . 


Swordfish Stabs a 
Boat 

HE Academy of Natural Sciences of 
Philadelphia makes public the accom¬ 
panying remarkable snapshot of a swordfish 
puncturing a 14-foot dory with its “sword.” 
So far as is known, this is the only photo¬ 
graph of the kind ever made. 

The attack took place in the Atlantic 
ocean 120 miles southeast of Martha’s Vine¬ 
yard, Massachusetts, and is reported by 
(Captain Ira Abbott, of Yarmouth, Nova 
Scotia, who at the time was sailing master 
of a yacht out of New York, as follows: “We 
harpooned the fish shortly after sighting it, 
und put the dory out with one mun in it 
to bring the fish alongside the larger craft. 
I noticed he was having considerable trouble 
to get the fish alongside, so expected some- 
thing like that to happen, so I was standing 
by with my Kodak ready to get a picture. I 
saw the flash of the fish in the water as it 
approached the dory and pressed the trigger 



A swordfish turns igrtwor 
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in time to get the picture as you see it. A 
few seconds after this picture was taken the 
fish made another savage lunge at the dory 
und ripped one plank entirely out, sinking 
the dory. We got the man all right, and 
shortly after landed the fish, weighing 350 
pounds.* 1 


Railroad Inventions 

E IGHT great inventions which stand out 
as mile-stones of railroad progress dur¬ 
ing the 19th Century, and which are familiar 
to everyone today, were not originated by 
railroad men; in fact, most of the inventors 
belonged to callings remote from transporta¬ 
tion of any sort. This significant fact was 
brought out in a recent address by Dr. 
C. M. A. Stine, Vice President of E. I. do 
Pont de Nemours & Company. His citation 
of these will bear repetition. 

The land telegraph, which found its wid¬ 
est use in railroading, was invented by 
Wheatstone, an English professor of philos¬ 
ophy, and by Morse, an American artist. 
Pullman, inventor of the sleeping car, was 
a street contractor in Chicago. Eli 11. Jun- 
ney, who patented the first automatic car 
coupler in 1868 (thereby eliminating the 
primitive link and pin method which 
maimed or cost the lives of many trainmen) 
was a clerk in a dry goods store. The auto¬ 
matic block signal syRtem was originated by 
Thomas Seavey Hall, a retired textile manu¬ 
facturer. Westinghouse was a youngster of 
23 when he invented the airbrake, with no 
experience except in his father’s carpenter 
and machine shop. The vestibule buffer was 
invented by Hosea W. l.ibbey, a physician 
and sanitarium proprietor. The first electric 
locomotive was designed in 1847 by Moses 
G. Farmer, a school teacher. Finally, the 
cinder deflector was invented and patented 
by the Reverend Adum Sox, a Lutheran min¬ 
ister. _ 


PAPER 


r JPHE United States use* more pa¬ 
per than all the rest of the world 
combined, our total being an aver¬ 
age of ten million tons per year. 


Wrist Meter 

J UST about the neatest triek of the year 
in men’s watches is the Pierce-Chrono- 
graph, a combination wrist-watch, stop¬ 
watch, telemeter, and tachometer. These 
four different functions are combined in one 
eompact, practical, and wearable unit. 

As a stop-watch, the Pierce-Chronograph 



Veraarile wrist stop-watch 


will time in seconds and fifths of seconds. 
As a telemeter, it will indicate the distance 
away from the observer of light or sound. 
(For example: at the flash of lightning, 
press the button on the side of the watch, 
setting the sweep-second liand in motion. 
At the sound of thunder, press the button 
again. The number of miles away the storm 
is from the observer will be indicated.) As 
a tachometer, the Pierce-Chronograph will 
indicate the number of miles per hour an 
object is moving. 

Thus, this “watch-plus” is applicable to 
almost every known sport or sporting event 
liesides its many specialized uses in radio 
work, navigation, scientific research, avia¬ 
tion, and so on. 

New Visual Reed 
Tuner 


T HE entire musical industry will he in¬ 
terested in a new semi-automatic visual 
reed tuner developed by Victor H. Severy, 



a well known engineer of Los Angeles, Cali¬ 
fornia. The National Dobro Corporation, 
manufacturers of fretted instruments and 
electrical guitars, will display the reed tuner 
in their Chicago offices. 

The tuner tests accordion and harmonica 
reeds electrically, shows exactly how many 
vibrations they are out of tune, und makes 
it possible to bring them to within 1 20 of 
1 percent of the accurate pilch. All tuning 
and adjusting on the tuner is done by sight, 
so that the operator’s hearing ability for 
surrounding noises makes no difference to 
the result. The operator is seated at a small 
desk, with a series of light panels mounted 
perpendicularly facing him. On the table is 
a fine grinding machine so delicate that the 
operator can remove the smallest possible 
amount of metal from the reed. The reed is 
attached to a resonator chamber of the same 
actual dimensions as the instrument, so that 
it is tuned under the same conditions as it 
is later played. 

In operation, the tuner dials in the num¬ 
ber or frequency desired, and the reed is 
made to vibrate. The control which makes 
the reed sound also lights one of the per¬ 
pendicular panels. A calibrated scale .shows 
exactly how much the reed is too slow or 
too fast; in other words, too flat or too sharp. 
A slight touch of the operator’s hands cor¬ 
rects the variation and a second test shows 
whether the reed is made perfect. Since the 
entire operation is almost automatic, all hti- 



Above: An operator at the board of 
the new visual reed tuner for mu¬ 
sical instruments. Left: Close-up of 
one of the lighted indicator panels 

man equation is taken from one of the most 
delicate operations in the manufacture of 
reeds. In production, this tuner greatly in¬ 
creases efficiency and quality of product, so 
that it will mean more economical and 
better reeds. 

What Is This New 
Oil Good For? 

ISCOUS oil,” a new petroleum prod¬ 
uct, resembles clear, transparent hon¬ 
ey, but is so thick and sticky that the liquid 
can scarcely be poured from a bottle. With 
substantial quantities available upon de¬ 
mand, petroleum engineers are speculating 
on possible uses for an oil which is so slug¬ 
gish that it measures, at 1(H) degrees, Fah¬ 
renheit, an high a* 144.000 on the Saybolt 
scale of viscosity. A. A. H. 

Fingerprint Differ¬ 
ences 

T HE recent claim thut fingerprints of 
two individuals have been found to he 
“almost identical” is refuted by John Edgar 
Hoover, director of the Federal Bureau of 
Investigation, United States Department of 
J ustice. 

A report from the state of Washington 
recently credited two men with having 
fingerprints “ulinost identical.” “The finger¬ 
prints of the individuals in question have 
been examined by the identification experts 
of the FBI who have pronounced the im¬ 
pressions as readily distinguishable from 
one another,” Mr. Hoover stated. “Such 
incorrect reports which may tend to shake 
public confidence in fingerprint identifica¬ 
tion as an accurate science, should be re¬ 
futed as soon as possible ,”—Science Set- 
rice. 

The World's Poor 
Thanks 

EWAR’S earliest publication of the 
idea of a vacuum vessel dates so far 
back as 1874, and the suggestion that he 
was anticipated has no justification: Dewar 
gave his invention of the vacuum flask freely 
to the world, and never made a penny by 
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it, though he might have realized a fortune. 
If only, as Lord Rayleigh remarked, vacu¬ 
um-jacketed vessels had come to be called 
Dewar flasks instead of Thermos flasks, 
their inventor’s fame would doubtless have 
penetrated to a very wide public.—Douglas 
McKie, in Nature (London). 

Lightest Metal 

METAL 10 percent lighter in weight 
than any previously known has been 
prepared by the Bartol Research Founda¬ 
tion. It is known as “Lithium Six.” indi¬ 
cating that it is an isotope, or light form of 
lithium metal. While no immediate prac¬ 
tical uses for such a metal are evident, the 
discovery is considered important by scien¬ 
tists who predict numerous potential fields 
of use.— A. E. Ft. 

Water to Burn 

CCASIONALLY conditions occur which 
reverse the usual practice of generat¬ 
ing electricity by steam and make economi¬ 
cal the generation of steam by electricity. 
This practice has not been unusual in 
certain districts in the Alps and Canada 
and on the Scandinavian peninsula, where 
water power has been abundant and cheat). 

Less well known is the fact that for the 
past two years this same practice, on a 
large scale, has been carried on in our own 
country by Puget Sound Power & Light 
Company. This company furnishes electric 
power, generated largely in its hydroelectric 
plants, to the major part of western Wash¬ 
ington, and also supplies a central steam 
heating service in the downtown area of 
Seattle. 

The company’s electric generating capac¬ 
ity was supplemented a few years ago by 
the construction of the Rook Island power 
development on the Columbia River which 
is essentially a run-of-river plant with little 
storage capacity. In order to utilize power 
which could not be absorbed at certain 


times and would otherwise be lost as water 
over the dam, an electric steam generating 
unit was installed in one of the boilers at 
the steam plant. This initial unit for the 
generation of steam by electricity proved 
so successful that a year later a second one 
was installed. 

Since the installation of these two units, 
which cost 29,000 dollars, more than 
180,000,000 kilowatt hours of dump power 
have been used, thereby saving 100,000 
dollars which would otherwise have been 
spent for coal.—Stone & Webster Bulletin. 


AUTO PAINT 

N 1913 it took six weeks to apply 
the 22 distinct coats of old-style 
paint and varnish to the automo¬ 
bile body. Now the motor car body 
can be finished from the raw metal 
out in a single day. 

Mechanical Innova¬ 
tions on “Queen Mary” 

B ESIDES being one of the two greatest 
liners in the world, the Cunard White 
Star superliner, Queen Mary, shortly to ar¬ 
rive in the United States, has many modern 
features. While the most striking exterior 
mode adopted by the Queen Mary is her 
cruiser stern, within the ship are a number 
of innovations. 

The colored lighting system in the main 
ballroom and the veranda grill is based on 
a new invention, hitherto vised only on land, 
whereby the orchestral tone will automati¬ 
cally control the color tones of illumination. 
By use of this, the color and volume of the 
lighting will be automatically varied in har¬ 
mony with the pitch and volume of the 
music. 

A special kind of vacuum tube, similar 
to a radio tube, governs this relation of light 


and sound, and remarkably smooth flexi¬ 
bility of control is obtained. By simply op¬ 
erating a “sound” push button connected 
with the dimmer, microphones and ampli¬ 
fiers are automatically brought into action. 
The microphones transmit the music as an 
audio-frequency impulse to the amplifiers, 
then an electric filter divides the current 
into three channels, so that the low-, middle-, 
and high-frequency notes picked up by the 
microphones govern the individual banks of 
colored lamps. 

British engineers say that the Queen 
Mary's radio equipment is more powerful 
than that in any other ship. Concerts, 
speeches, and interviews, it is expected, will 
he broadcast regularly from the ship’s pub¬ 
lic rooms. 

The complete radio system will employ 
11 short, seven long, and five medium wave¬ 
length^ besides nine for radio-tclephonv. 
By means of radio-telephone, passengers 
may hold private conversations from their 
staterooms with any person in any part of 
the world where telephone links exist. 
Speech scrambling will insure privacy. 

There will he no interference with these 
telephone conversations while the various 
radio telegraph channels are in operation. 
The Queen Mary is equipped with nine sep¬ 
arate aerial systems tied in with a main 
aerial 600 fret long; there are also an 
auxiliary wire with a 150-foot span, three 
short wave aerials, three receiving antennas, 
and one emergency aerial. A power plant 
having an output of 70 kilowatts will supply 
electric energy for the equipment. 

To permit simultaneous transmission and 
reception of signals without mutual inter 
ference, the transmitting station is located 
350 feet farther aft than the receiving sta¬ 
tion. The transmitting station contains four 
large transmitters, each of which will he 
capable of maintaining continuous com¬ 
munication with l>oth sides of the Atlantic 
throughout the voyage. The ship’s lifeboats 
are all equipped with radio. 
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If the duplicate generating plants for the 
radio plant should ever he put out of action, 
a complete emergency station, operated en¬ 
tirely from the ship’s emergency lighting 
supply or from storage batteries, will be 
available. 

The Queen Mary also has made advances 
in air-conditioning over systems prevailing 
in any other ship. IJy means of an immense 
plant, the ship will manufacture her own 
weather below decks, and passengers may 
control the temperature of their own state¬ 
rooms. The air in dining rooms will be 
kept constant at any desired temperature 
and humidity, irrespective of weather con¬ 
ditions outside, und thus passengers will be 
able to dine, dance, read, rest or sleep in 
cleansed air. 

For the first time on any ship, all elevator 
winding engines on the Queen Mary are 
identical, with interchangeable parts; thus 
carriage of spare parts is reduced to a mini 
mum. The Otis Elevator Company has in¬ 
stalled 21 elevators on the ship as follows: 
seven for use of cabin class passengers, two 
for tourist passengers, two for third class 
passengers, two for baggage, three for ser¬ 
vice, three for stores, one for engineers, and 
one for engine room stores. The speed of 
these elevators will be 200 feet per minute. 
Openings will be protected by center open¬ 
ing, self-closing, metal doors, which have 
the advantage of allow'ing the maximum 
width of entrance. 

The Queen Mary will sail from South¬ 
ampton on May 27 on her maiden voyage 
to New York, arriving June \ .-— Freeman 
(.have. 

. .i_ 

Blood From The Dead 

B LOOD from the l>odies of those who die 
suddenly—in automobile accidents, by 
electrocution or by drowning, for example 
—is being used in Russia for transfusion in 
human beings. Almost HMH) transfusions of 
blood from tin* newly dead have been made 


at the surgical clinic of the Institute Sklyfa- 
sovsky, Central Emergency Hospital, Mos¬ 
cow. 

S. S. Yudin, surgeon-in-chief, describes 
the striking results obtained in these cases 
and the technique employed in transfusion 
in The Journal oj the American Medical 
Association. Blood must be obtained from 
six to eight hours after death. The recipient 
of the blood is safeguarded by serologic 
tests of the blood, a bact^fiologic check-up 
and a careful autopsy. 

In those who die suddenly, the blood re¬ 
mains fluid and can be preserved at low 
temperatures for more than three weeks, 
ihe Russians have found. In its healing ef¬ 
fects, this blood does not differ from the 
blood of living donors. As sources of supply. 
Dr. Yudin suggests victims of traffic acci¬ 
dents as well as hospital patients who die 
from coronary thrombosis und angina pec¬ 
toris. The blood is warmed jo body tem¬ 
perature by placing a flask of it in warm 
water. It is then passed through a gauze 
filter into the vessel from which it is to be 
transfused. 

The advantage of the method is that there 
is no loss of time in acute emergencies, for 
it is unnecessary to call in a blood donor. 
Another valuable feature is that blood from 
the same cadaver can be used for repeated 
transfusions in the same patient. Sometimes 
several transfusions are necessary during a 
single operation. Science Service. 

R i brer Lined Pipe 

A 300-foot unit of 16-inch rubber-lined 
pipe has recently been installed by the 
B. F. Goodrich Co., in arlarge southern pulp 
mill for handling cellulose material in the 
presence of chlorine in water solution at 
normal temperatures. This material was 
previously conveyed by means of 24-inch 
wooden troughs which were subject to con¬ 
tinual repairs and had to be completely re¬ 
placed every three years. Ihe 16-inch ruh- 


GAS SIEVE 

COLID metal, strange as it may 
k “' seem, is used as a sieve for hy¬ 
drogen. The metal is heated to cause 
it to expand and open the spaces 
between the atoms; then the tiny 
hydrogen atoms rush through like 
water through a basket. 


her-lined pipe has required no repairs dur¬ 
ing its eight months of operation and it 
has increased production over the 24-inch 
troughs. In view of the fact that similar 
installations are still in operation after 
more than 10 years’ service, the life of this 
equipment is indefinite.— A. E. B. 


Useful Paraffin 

the many waxes that are finding more 
and more application in industry, none 
is more versatile than paraffin. It has a con¬ 
venient melting point, will bend, is tena¬ 
cious at ordinary temperatures, does not de¬ 
teriorate, is impervious to water at atmos¬ 
pheric temperatures, and has a high dielec¬ 
tric strength. 

Bureau of Mines Bulletin 388 reveals that 
it is used extensively in the manufacture of 
candles; the impregnation of waxed papers; 
the coating of paper cartons (butter, cheese, 
ice cream), drinking cups, milk bottles, and 
milk bottle tops; electrical insulation; wa¬ 
terproofing; the impregnation of match tips; 
floor and furniture polishes; laundering; 
the protection of preserves and jams from 
fermentation; coating for cheeses to im¬ 
prove their appearance and to prevent mold, 
evaporation, and shrinkage; the lining of 
butter tubs; coatings for beer vats and 
barrels (vinegar, cider, alcohol, ^hiskey. 
molasses, and sauerkraut); coatings for 
meats, sausages, and other products which 
must be prevented from drying; protective 
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wax dressings for burn*; the manufacture 
of artificial flowers; etching glass; miners* 
lamps and marine bunker lights; waxing 
yarns in the textile industry; stuffing or 
loading for leather in tanneries and for 
numerous other materials and purtKises.— 
A . E. B. _ 

Garden Lighting 
Sources Beautified 

HE artistry of garden illumination, now 
bringing out the depth and color of a 
blue spruce, now painting tin* delicate de- 



Seven forms of decorative housings 
for garden illumination equipment 


tails of a rock garden, or shimmering into 
rose and azure in a fountain spray, has met 
with the enthusiastic approval of land-cape 
architects. 

But the manner in which some lighting 
equipment is located in the garden to obtain 
these effects tends, architects believe, to de¬ 
stroy the appearance of an otherwise beauti¬ 
ful garden because the mmikt of light is so 
much in evidence. 

With this architectural criticism in mind, 
J. W. Gosling, designer at the General Elec¬ 
tric illuminating laboratory, set out to fur¬ 
ther the idea of artistic lighting for the small 
or modest garden. He has designed little 
houses for the luminaires which by day 
appear to be bird houses mounted atop or 
hung from rustic poles, trellises, ami other 
garden architecture. At night they shed light 
on flower-, trees, the bird hath, or fountain. 
A few of his numerous attractive designs are 
shown in an accompanying illustration. 

Cold and Hot 

he sun shines hottest on high moun¬ 
tain tops where explorers shiver witli 
the intense cold. 

Observations'of solar radiation from the 
summit of Mount Aunconquilcha, (’bile— 
nearly four miles above sea level—where 
its intensity j H nearly one sixth again as 
great, have just been reported to the Smith¬ 
sonian Institution. Delicate radiation-mea¬ 
suring devices were carried to this crest in 
the highest Andes by C. I\ Butler. 

The instrument used in the measurements 
was set up on a cake of ice. Although, of 
course, the result was to be expected, it 


seemed a little incongruous to be suffering 
from the cold and at the same time measur¬ 
ing solar intensity far greater than that 
which would have been recorded in the 
hot desert far below. 

“The results of the instrumental data,” 
says Butler, “were not apparent to the 
senses. At the mine (a sulfur mine on the 
mountain top) even during the middle of 
the day the temperature hardly rose above 
freezing, even though Aunconquilcha is 
nearly 200 miles north of the Tropic of 
Capricon toward the Equator. We all wore 
heavy clothing, stocking caps, mittens, and 
heavy shoes. Despite the cold, one burned 
severely in a few hours unless protected 
by a sunshade. The men w r ho worked in the 
mine were burned almost black. Although 
the data show that the amount of solar 
radiation here is greater than ever experi¬ 
enced at sea level, the only way this could 
be felt was in a feverish feeling about the 
nose, checks, and neck.” 


Storm-Testing Con¬ 
crete 

OARING wind and drenching rain¬ 
storms arc produced artificially by re¬ 
search engineers of the Portland Cement 
Association to test weather-tightnes9 of con¬ 
crete masonry walls. Wind tunnels equipped 
with a series of water jets are part of the 
apparatus in their field experimental 
laboratory at Elmhurst, Illinois. 

Water in a volume equivalent to 2 Mi 
inches of rainfall per hour is driven against 
the test walls at a wind velocity of 25 miles 
per hour. The wind is produced by an air¬ 
plane type propeller moving at 1750 revolu¬ 
tions per minute. This wind speed is more 
than twice the average wind velocity of 1 I 
miles per hour recorded by the United 
States Weather Bureau even in the “W indy 
< ity” of Chicago. 

The test wall- are wired with electrodes. 
When current at known intensity is passed 
between pairs of these elect rode*, any 
change in resistance due to penetration of— 
moisture is shown bv a delicate electric 
meter. Forty-seven wall-, of different typps 
of concrete masonry units, are included in 
the series of tests now under way. 

According to R. E. Copeland, engineer 
in charge of the tests, all of the walls an* 
given many times more severe exposure to 
wind driven rain than they would undergo 
in years of actual service. “Only under 
hurricane conditions, for very short periods. 


would walls ever lie subjected to such 
rigorous treatment. 

“The testing methods are planned, and 
the apparatus so designed,” Mr. Copeland 
explains, “that the results can he translated 
directly into terms of the performance of 
walls in actual service. Water-tight walls 
have long been a problem common to all 
types of masonry construction. No tests 
with any structural material have been 
previously reported in which natural con¬ 
ditions have been so closely imitated.” 

Platinum Flute— 

Best in World 

HE phrases “golden” and “silvery tones” 
have long been stock descriptions used 
by poets and critics to describe beauty in 
music. Now, it appears, science and art 
have co-operated to add a new term to the 
musical writer’s dictionary—“platinum 
tones.” 

Such, ert any rate, is one of the possible 
results of the introduction by George Bar- 



Above: Propeller and water sprayt 
used for testing concrete* Below: 
Exterior of the wind tunnel with sec¬ 
tion of a wall under test at the left 
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rorr, world iamou* ftutial, oi a *<>Ud plati¬ 
num flute. Made at a coat of $000 dollar*, 
thiH instrument is *ald by mviaicians and 
scientist* who have heard it to jx>**e*a tonal 
qualitiea Hiiperior to those of any other flute 
ever made. 

The discovery of the qualities of the flute 
was not an accident nor was its construc¬ 
tion prompted by vanity, according to Mr. 
Barrere. Science had arrived at theories 
which indicated that platinum was the ideal 
material for the instrument. Therefore, just 
as a violinist seeks a Stradivarius violin 
when he reaches the top of his profession, 
Mr. Barrere, who had previously owned a 
gold flute, turned to platinum. 

The theory to which Mr. Barrere re 
ferred was developed by Professor Dayton 
C. Miller, an expert on tonal dynamics and 
also a flutist, at the Case School of Ap¬ 
plied Science, Cleveland, Ohio. Professor 
Miller, after numerous experiments with 
flutes of various materials, declared that the 
denser the material used in the instrument, 
the better the tone produced. He rated 
gold the best material he tested, hut sug¬ 
gested that, since platinum is even denser 
than gold, it should he better still. 

Actual tests made of the tones of gold, 
silver, and platinum flutes at the Bell Tel¬ 
ephone Laboratories in New York tended 
to substantiate the theory. 


RUST 

! 

billion dollar* it our average 
yearly lot* due to rutt, it ia e*ti- 
mated by Dr. R. M. Burn* of the 
Bell Telephone Laboratories Thi* 
equal* the interest on the public 
debt of the United State*. 


Rhythm I.f.sskns 
Faticuf. 

W HEN soldiers are marching to the 
rhythm of ham! music, less fatigue is 
felt than when they are merely walking 
along without cadence, says Dean F. W. 
Sliuniard of the National School of Time 
Study, Norwalk, (Connecticut. Laborers who 
sing or chant during their working move¬ 
ments, he continue*, are not always mani¬ 
festing the feeling of pleasure in their 
endeavors, but they are creating a rhythm 
for their movements which makes their work 
easier. 

One reason for the efficacy id this rh>lhm 
in lessening fatigue is that it keeps the 
worker’s mind away from the contemplation 
of his tiredness. Everyone knows front ex- 
jierience that a person not conscious of his 
growing fatigue is less tired at the end of 
the day than one whose introspection con¬ 
stantly center* on the likely effects of the 
work. Therefore, points out Dean Shumard, 
one of the chief aims of time study a* ap¬ 
plied to industry im to make the manual 
operation* of each worker as regular and 
rhythmic a* possible. Even if a slight slow- 
ing-down of a particular operation is neces¬ 
sary in order to *ecure rhythm, the day's 
production is increased through the steady 
pace that the workman maintain*. 

Rapidity of motion is not necessarily 
more energy-consuming than slowness of 
movement Usually thoae operations which 
lend themselves to rapid movements are of 
the light type of work, and the worker can 



THE WORK GOES ON 

. . . and the American public has profited—for example, by 
a saving of $5,000,000 each night in its lighting bills. 

Each year new recruits arc added to the army of scientists, 
engineers, and master craftsmen whose work created the 
modern x-ray tube and contributed so largely to building the 
vast radio industry. Because of their work, Glyptal, Carboloy, 
copper brazing, atomic-hydrogen welding, and many other 
new materials and new methods have helped industry to 
furnish you with new products with improved products at 
a lower cost. 

Here, 50 years ago, Edison established the factory which has 
grown into the Schenectady Works of the General Electric 
Company. Here Steinmctz conducted his investigations. And 5 
here, for more than 35 years, G-E research scientists have 
been exploring the secrets of nature. Their discoveries have 
stimulated the growth of new industries, have created new 
employment, have provided new comforts and conveniences 
for you. And still the work goes on. The G-E scientists of 
today arc maintaining the traditions of G-E^ research. 

G-E research has saved the public from ten to one hundred dollars 
for every dollar it has earned for General Electric. 

GENERAL # ELECTRIC 


THK IDENTITY THEORY 


nr HF. author claims to have discovered 
a new theory opposed to that of Rela¬ 
tivity. The fundamental postulate of his theory is that 
Space and Time are identical entities, differing only iti 
file nunifier of dimensions into which they are divided. 
Hr joints out that the constancy of the velocity of light 
follows directly from this fundamental postulate, where¬ 
as in the Relativity Theory the fundamental postulate of 
a space-time continuum does not, of itself, lead to such 
a conclusion. It is then shown that the electro-magnetic 
Held equations comply with the identity postulate and 
finally that the gravity field is indirectly explained by 
it, thus covering ail field phenomena. A considerable 
pari of the text i* free from mathematic*. 


Hy 

Blarney Stevens 
#2.00 postpaid 

Send Order* to 

Scientific. American 
24 W. 40th Street 
New York City 
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A DISTINGUISHED ADDRESS 
AT THE HEART OF THINGS 

On residential Park Avenue, withdrawn from 
noise and confusion, yet only three minutes from 
Grand Central, eight minutes from Times Square 
and the theatres, fifteen minutes from Pennsyl¬ 
vania Station and Wall Street . . . The Waldorf- 
Astoria is in the heart of the New York that 
interests you. 

Rooms are in charming private-home taste 
with every new-day convenience: wardrobe- 
fitted closets, baths with tub and shower, circu¬ 
lating ice-water, radio, comfortable beds. Single 
rooms: $5, $6, $7. Double rooms: $8, $9, $10. 

THE 

WALDORF * ASTORIA 

PARK AVENUE • 49'1'H TO SOTH • NEW YORK 


quickly act a rhythmic pace for himself, 
thus saving considerable fatigue. On the 
other hand, slow tasks are often of the 
heavy type wherein rhythmic movements are 
nearly impossible, and therefore these slow 
tasks are much more tiring than the faster 
but lighter ones. The matter of rhythm 
plays an important part in the work of the 
time-study engineer. 


Dry Ice as Rat Killer 

H ARDLY a month goes by without some¬ 
one discovering a new use for solid 
carbon-dioxide. One of the latest additions 
records the effectiveness of dry ice as a rat- 
killer. Although non-poisonous, the gas from 
a chunk of dry ice as large as the rat hole 
will accommodate, will neatly suffocate the 
rodents as they sleep, provided all holes are 
stopped up after inserting the solid gas. In 
order to catch ’em while they sleep, the 
treatment should he upplied in the morning. 
—A. E. ft 


Haze Meter for 
Forest Fire Lookouts 

A NNOUNCEMENT has been made by the 
jLjL Pacific Northwest Forest Experiment 
Station of the Forest Service. United States 
Department of Agriculture, of a new in¬ 
strument called the Byram haze meter. Be¬ 
cause of the important role which visibility 
conditions play in the detection of forest 
fires, the discovery of a simple and accurate 
means to measure the effect of haze on the 
distance fires can be seen marks a real ad¬ 
vance. This instrument is used by forest fire 
lookouts to determine the distance at which 
they can see a wisp of smoke from one of 
the incipient forest fires for which they are 
ever on the watch. It will no longer be 
necessary to rely on makeshift estimates 
and guesses on taking action to meet chang¬ 
ing conditions. In clear weather one look¬ 
out can keep watch over a wide territory, 
hut when the air becomes filled with haze 
it is necessary to man more points in order 
to cover the same ground, thereby adding 
to the cost and difficulty of providing ade¬ 
quate protection. 

The haze meter is based on the discovery 
that a smoke column is just barely visible to 
lookouts with good eyesight against a back¬ 
ground about 60 percent as bright as the 
sky at the horizon. It provides a mechanical 
means for finding a point on the back¬ 
ground or landscape that is 60 percent as 
bright as the horizon. By sighting through 
an arrangement of filters and bringing up 
by means of one stationary and one movable 
mirror first one *nd then another part of 
the landscape, the observer is able to find 
some ridge or other recognizable point that 
is just 60 percent as bright as the sky at the 
horizon. The distance to that part of the 
landscape is scaled off on the map and be¬ 
comes the visibility distance or the maxi¬ 
mum distance that he can expect to detect 
a smoke column of a certain size in that 
direction at that particular time. 

Foresters will use the haze meter to mea¬ 
sure haze in terms of the visibility distance 
of small smokes in order to deploy their 
fire lookouts on towers and peaks so as to 
meet current changes in atmospheric con¬ 
ditions. However, since the haze meter is 
based on fundamental principles it is 
thought that others may find use for the 
instrument to measure ihe optical density 
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of the atmosphere. This can be done in 
several ways, the simplest being to con¬ 
sider the measurements of visibility dis¬ 
tance to the standard size of smoke column 
for which the instrument is calibrated as 
indicating the relative quantity of haze 
present. 

Improved Silver 
Plating 

A NON-TARNISIIING silver plate has 
been developed by chemists of Wash¬ 
ington University. The secret that spells bad 
news to the manufacturer of silver polish 
but relief to the lady of the house who like* 
to keep her silver bright, is the incorpora¬ 
tion of tin into the silver during plating. 
A silver-tin alloy containing 20 to 40 percent 
silver produces a plate that has the appear¬ 
ance of pure silver, takes a high polish, and 
wears better than conventional silver plate. 

— A. E . B. 

Photographing 
Burned Documents 

B Y making written or printed words on 
burned documents easily read, a new 
application of the process of taking photo¬ 
graphs by infra-red instead of by visible 
light places a powerful new weapon in the 
hands of the law in its fight on crime, and 
supplies new evidence in settling disputes 
arising front the [turning of essential papers, 
according to Gustavos J. Esselen, Boston 
chemical consultant. 

Ashes of written or printed papers reveal 
essential facts when photographed by infra- 


Abore: A charred note photographed 
by ordinary white light—undecipher¬ 
able. Below: The note it revealed 
by photography with infra-red rays 



red rays invisible to the human eye, Dr. 
Esselen said, for although the whole docu¬ 
ment appears black in visible light, in infra¬ 
red rays (or the so-called “black light”) 
the tiny residue left of the ink has a differ¬ 
ent “color” from the ash of the paper. 

“While the reading of charred documents 
is spectacular and important,” said Dr. 
Esselen, “the same technique reveals impor¬ 
tant facts about unburned documents with¬ 
out injuring them. Alterations invisible in 
ordinary light often are clearly revealed by 
infra-red. Differences in reflective power for 
visible light give us our sensation of color 
but similar differences in reflective power 
exist both in infra-red and ultra-violet re¬ 
gions of the spectrum. Two ink marks that 
are equally black in visible light may be 
totally different in infra-red because their 
reflective powers are different. Forgers who 
change documents and an ink different 


from the original can he caught by infra¬ 
red photography if the inks are different 
enough. The same is true of ultra-violet. 
Neither infra-red nor ultra-violet alone will 
delect all such alterations but between the 
two the forger has a much narrower margin 
of safety. Differences in papers as well as 
inks are detectable by these means to estab¬ 
lish the authenticity of questioned docu¬ 
ments. 

“No method except this new photographic 
process is known for makfng infra-red vis¬ 
ible. Ultra-violet causes certain materials to 
fluoresce and thus its effects are made vis¬ 
ible. No corresponding effect of infra red 
has vet been discovered.” 

Our Calendar About 
Three Hours in Error 

W HEN Pope Gregory XIII reformed the I 
calendar in 1S82, with the advire of 
the astronomer Christopher Clavius, he cor¬ 
rected an error that had existed in the 
earlier Julian calendar of nearly 10 minutes 
a year, but even his calendar is not perfect. 
The average length of the year according 
to the Gregorian calendar is about 24 sec¬ 
onds longer than it should be—the time 
that the earth takes for a complete trip in 
its orbit around the sun. But this remaining 
error is so small that it will not he until 
al>out the year 4600 that our calendar will 
he as much as a day in error. At present the 
difference that has accumulated since Pope 
Gregory’s time is only about three hours- - 
not enough to bother anyone. 

The whole difficulty in making a satisfac¬ 
tory calendar comes from the fact that the 
earth does not turn an even number of times 
while it is making a trip around the sun. 
Instead, it turns almost 365'A times. More 
accurately the number can be expressed as 
365.24219, but even that is not exact. The 
two-periods of time are incommensurable — 
one cannot be expressed precisely in terms 
of the other, no matter how many figures are 
used after t lie decimal point. Consequently, 
the best calendar is the one that most close¬ 
ly approximates this relation. 

The Julian calendar, named after Julius 
Caesar, by whose decree it was introduced 
in 45 b.c., was due to the Roman astronomer 
Sosigines, who had placed the length of the 
year at 36514 days. As the extra fraction of 
a day amounted to one day every four years, 
the leap year was invented. By having a 
366-day year every fourth year, the differ¬ 
ence was mostly accounted for. But be¬ 
cause the actual year is about 10 minutes 
shorter than Sosigines assumed, by 1582 
the calendar was 13 days out of step, and 
the beginning of spring came on March 12, 
instead of March 25, where Caesar had 
placed it. If this had been allowed to con¬ 
tinue, it would eventually have come in the 
middle of winter, and as this would have 
put Easter and other religious festivals in 
the wrong time of year, Pope Gregory or¬ 
dered the reform that bears his name. 

Instead of restoring the beginning of 
spring to the 25th, however, he made it the 
same as in the year 325 a.d., the date of the 
Council of Nicaea, which had set the rules 
for determining the date of Easter. Ten days 
were dropped bodily from the calendar, 
which made the necessary correction. Then, 
in order to prevent a recurrence of the error, 
he ordered that, in the future, years marking 
the beginning of a century should not be 
leap years unless they yrer$ divisible by 400. 


“Why I Switched 
to Dodge” 

by GEORGE DeWITT SHEETS , 

^ Cranford, N. J. d 



I traded in my small oar to get a big Dodge 
“Beauty Winner." It waa one of the best 
moves I ever made. 



WhyP Because, in the long run, I figure 
this big Dodge is actually going to cost me 
leaa than the small car I had. u 



For example, I'm getting 21 miles per gal¬ 
lon of gasoline—and 1 haven't added any 
oil between changes. And Dodge is so 
easy to buy! One can get a Dodge for not 
much more than $25 per month! It’s easy to 
see why more people buy Dodge oars than 
any other make, with the exception of the 
three lowest-prioed oars! 

DODGE 

NEW LOW FIRST COST 

$ & Mtk qp, 


sr’640 

JUST A FEW DOLLARS MORE THAN 
THE LOWEST-PRICED CARS 

-DODGE- 

JMviiUn #/ Ckryshr Ctfretien 
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ADVENTURE Muny 




6 EXCITING 
VOLUMES 

1500 PAGES ift 

'T/vuUinq Staled 


that every boy and girl wants for their very own to read and reread 

Adventure Travel Nature Mystery 

Exploration Humor Discovery Strange Customs 

History 


Romance 


Sports 


L IFE In the open, memorable 
i experiences In the air. under 
sea« and In strange lands do not 
eoine to every hoy. Yet every 
normal, alert hoy dreams of 
them and wants to read about 
them. Experts say that this 
natural yearning Is the surest 
way to Inspire courage and re¬ 
sourcefulness In young people. 

Wholesome reading of this character kindles the 
Imagination and the answering fire in a boy's mind 
often brings to the surface some hidden talent 
which may easily mean a successful career. Here 
are books that will live and may well he the founda¬ 
tion of u hoy’s llhrar.v. 

Safe Companionnhlp 

Parents are ulways concerned about a boy’s coin 
panlons. When you ask father or mother to let you 
send for these exciting Imoks, all approved by au¬ 
thorities, remind them that the total cost Is ver> 
little compared with the value of good companion¬ 
ship. He sure to tell father that you can examine 
the books at our expense and pay for them in con¬ 
venient monthly payments. 

Your parents will surely want you to have them 
Father will want to read them too Educators, 
librarians and thoughtful parents agree that the 


> V 

, ; :f , :■ 

fun. It 1« tlic must satisfactory 
stimulant to keen minds. That is 
wh\ the edltora of THE I'Alt 

i f 

ENT’S MAGAZINE chose THE 

. . / . 

A 1) YEN TIKE L1KRAKY to 

1 v" 

J-i-v. 

recommend to the hundreds of 

■ - 

parents who write them for ad- j 

•to. \f -/i f 'r- 

j vice on books for boys that they , 

i 

will read and cherish. 



To make threw splendid books 
available to all who want to 
read good book* instead of 
worthies* ones, we have eut 
the original price almost in 
half. By sending us only $1.50 
a* a first payment, and $1.00 
a month for the next seven 
month*, you may have these 
six hooks for a total of $8.50 
instead of the $15.00 they 
originally cost. Or, if you pay 
cash send only $7.50, which 
is exactly half price. 


Aviation 

Treasure for a Lifetime 

The Adventure Series will cap¬ 
tivate red-blooded hoys, for 
each hook Is a treasure house of 
marvels that will provide hours 
of wholesome entertainment and 
useful knowledge and will live 
in their memory for years and 
> ea rs . . 


“Haunted Airway*.’’ by Thompxon Hurtl*. Is a M>nter> 
iUoi> bat nfur tin* niaddrniiit; puzzle bus been nobod 
there «r«- mum 1 fasHnat Iiik Invent Jons to k<> bark and 
■uml>, nnd a d< M-rlptlon ot tin- ulr-dmnlriuted world of tbe 
future u> pond< r 

“The Llvlna Foreet.” by Arthur llcmlng is the exciting 
talc of two Ikivk Ioh t In the i anadlan North woods. After 
thHr breath tuklnn tarn pc their arc hundredn of *torle« 
of wild uiiliritt!-' and their Itahii, to he enjoyed all over 
.main. , . The mine In true of 

“Kahda," hv IHumid MacMillan, the famon* explorer, 
with It telW of I he Kiklmoj in North Greenland. 

“Garram The Hunter,’’ In Herbert He-d, ha* un African 
1’hleftaln’s son for the hero mid the heart of Africa for 
It* accne. with hunt (tig. liitrlifiic, trlhul svurn—enough for 
u dozien rending* 

“Nadita." Jn Grace Moon. with Its lovable ort*hun girl hero¬ 
ine. give* unforgettable pictures of our Mexican nelghlmri'. 

“Great Moment* of Exploration,” h> 

Marlon Lanlng. drnnmtlz-e* Han't 
trreatcM achievement*. Including, II 
laic* or Exploring. 7 of l'onou**t. H 
of Discovery and Navigation, 2 or 
Fnrblddon Lands, 3 of Forgotten 
Peoples, 3 of Conquering North and 
South Pole*. 1 of Scientific Quest*. 
1 of Going Into the Lnknown, 42 
gUtnoroiH advontUKM In this one 
hook alone I 


HOME L SCHOOL BOOK SERVICE 
9 Eait 40th St., New York, N. Y. 


Gentlemen Send me. without obligation, THE ADVENT 
Hlt.MtY for a fl\e-da^ examination period. Within that tl 
either rtturn the six Imoks In good condition or will sen 
down par merit of |l nil mid theroafU r will send you $1.01 
foi seven months making a total of fur the »et 


Signature of Purent 


P»lE El 
me 1 will 

d you the 
i u iiniuth 


Other years would have the extra day if 
I heir number was divisible by four. Thus, 
in the Gregorian calendar there are 97 leap 
years every four centuries, instead of h 
hundred, as Caesar had it. For this reason, 
the year 1900 was not a leap year, but 2000 
will be one. 

But this difference of three days every 400 
years is a little too much of a correction, by 
about 24 seconds a year. This amounts to a 
day in 3000 years, so by the year 4600, 
spring will start on March 22, unless some 
other change is made in the meantime. By 
that time the Eastern Orthodox Church will 
have a more accurate calendar than ours. 
They adhered to the Julian calendar until 
1923. Then they adopted the Gregorian but 
with a slightly different leap year rule. 
This is that century years shall he leap years 
only when their numbers divided by nine 
give a remainder of two or six. This will not 
he out of step with ours until the year 2800 
which, in the Gregorian calendar, will be a 
leap yfar, but in the Eastern reckoning it 
will he an ordinary one.—Copyright 1936, 
Science Service. 


AIR CONDITIONING 

jV/f ORE than 6000 air conditioned 
railway cars are now in use, 
and about 1000 more are under or¬ 
der. 


Spinach Loses Stand¬ 
ing as Health Food 

G OOD news for spinach-haters! The leafy 
vegetable, obnoxious to many and un¬ 
willingly eaten because of widely-heralded 
health value, is losing its high standing. 
Spinach has been considered a valuable food 
lfecause it has a high content of blood-and* 
hone-building iron and calcium. Less than 
half of the iron content of spinach, however, 
and less than a third of its calcium are in a 
form that can he used by the body, it ap¬ 
pears from a report by Drs. M. K. Horwitt 
and G. R. Cowgill of research made by 
them at Yale University with the late Prof. 
L. B. Mendel. # 

Similarly, the amount of protein available 
for human nutrition is not what would he 
thought from the amount found in spinach 
by chemical analysis. 

In their research, the Yale investigators 
devised a method which in the future can 
he used for determining in other foods be¬ 
sides spinach the amount of nourishing sub¬ 
stances actually available to the body, as 
compared wi^Jt the amount theoretically 
available as judged by the total content of 
these substances found in foods by chemical 
analysis .—Science Service. 

Sandy Soil Solidified by 
Injection of Chemicals 

T URNING porous sandy soil into solid 
rock-like material with the texture of 
medium hard sandstone is the latest, tech¬ 
nique by which European chemists are now 
strengthening subway tunnels, improving 
hazardous foundations of buildings, plug¬ 
ging leaks in the beds of streams of valuable 
mineral springs, and restoring underwater 
dams. 

The sy*tem, known as the Joosten process 
of soil solidification/ consists of injecting 
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into the »oil two chemical solutions which 
combine to form a gel-like material. The 
gel material has a high surface tension and 
acts to draw the sand particles closely to¬ 
gether. Loads of 1100 pounds to the square 
inch are successfully withstood by the arti¬ 
ficially solidified sandy soil. 

Applications of the new method are many. 
The Cathedral Church of Kibe in Jutland 
rested on closely packed chunks of rock 
lying on a bed of fine sand. In the course of 
years and due in part to increasing nearby 
motor truck traffic, the foundations subsided 
and cracks appeared in the masonry. Under¬ 
pinning the walls with girders was deemed 
inadequate. It was decided to widen tin- 
foundation by means of chemical solidifica¬ 
tion in the underlying sand layer. The op¬ 
eration was so successful that the menace 
to the cathedral structure no longer exists. 

In connection with recent construction on 
London’s subway system the method was 
also tried successfully. Injection pipes for 
the chemicals were driven through the 
planking used to line the finished part of 
the tunnel. A chemically solidified arch of 
smooth gravel was formed in the tunnel’s 
roof. When it came time to cut away part* i 
of the roof which projected into the tun- | 
nel profile, pneumatic chisels hud to he used ( 
because of the strength of the material. 

The two solidifying chemicals are re¬ 
ported to be silicir acid, which is put into 
the sandy soil first, and an unnamed salt 
solution that immediately reacts with the 
silicic acid to form an insoluble colloidal 
silicic acid gel. For successful operation, a 
careful study must be made of the soil type 
and use confined to sandy layers. The tech¬ 
nique will not work for clay or mud. 

The process may find usefulness in the 
movement for improvement of the secondary, 
“farm-to-inarket” roads of the United State.-*, 
officials of the Highway Research Board here 
indicated when they were told of the German 
experiments.—Uopyright, Science Seri ire. 

Encourace New Uses 
for Cotton in Highway 
Construction 

S ECRETARY of Agriculture Henry A- 
Wallace, has approved the use of funds | 
for the purpose of stimulating field tests of 
new uses of cotton in highway construction. 
The project provides for the diversion of 
manufactured cotton fabric for use as a rein¬ 
forcement membrane in bituminous surface 
treated highways and for cotton mats for 
use in curing concrete highways. These ma¬ 
terials will be furnished upon request to 
state highway departments so that they may 
be tested in widespread use under all cli- | 
matic conditions. If the results of these tests j 
are as favorable as certain preliminary trials 
along these lines have indicated, these new 
fields of use would require large quantities 
of cotton in the future. 

Eggs Stay Fresh if 
Dipped in Oil 

M ANY poultrymen beat the heat in 
summer by dipping eggs in a thin, 
white mineral oil. This seals the pores of 
the shell and helps the egg retain its fresh 
quality. 

Recent tests by the United States De¬ 
partment of Agriculture jdiow that oiled 
(PleaMe turn to page 352) 


i\\ TOMORROW'S HOME 
will have an ELEVATOR 


Many fine residences today are equipped 
with automatic elevators. The Shepard 
HomeLIFT makes it practical for homes 


of even moderate cost to have this great 
convenience. Architects find that elimi 


nating the front stairway and substitut 
in# the Shepard HomeLIFT often pro¬ 
vides better first floor arrangement at no 
extra cost. 

FOR INVALIDS AND OLDER FOLKS 

Developed originally for invalids and old 
folks, the Shepard HomeLIFT has be¬ 
come a practical necessity for every 
member of the modem family. 


We predict that in the near future no 
retidence without an elevator trill be 
tonth/ered complete . 

The HomeLIFT In simple, safe, de¬ 
pendable. Completely automatic Ope¬ 
rates from lighting circuit. Modest In 
price. Easily Installed In old or new 
homes. Write today for booklet and 
full details. 

THE SHEPARD ELEVATOR CO. 

2420 Colri-aln Ave. Cincinnati, Ohio 


Amateur Telescope Making 

4th EDITION 

Albert G. Ingalls, Editor 

All tin 1 information \ou will need as to grinding, polishing and silvering 
mirrors. How to test and correct them. How to design and build a mounting, 
together with a few chapters of more advanced work. All in language aay 
oue can understand. $3.00 postpaid domestic. $3.35 foreign. 

Scientific American, 24 West 40th St.. New ^ ork 



TRADE MARKS 


UNFAIR COMPETITION 

^ By ORSON I>. Ml INN 

A Trade Mark is an intangible asset of a business, yet its 
actual value may grow so large that it becomes the very 
foundation on which depends the whole structure of the busi¬ 
ness. Because of this fact, every business man should have 
available such information on trade marks as will enable 
him to judge with a fair degree of accuracy the desirability 
of any mark which he may he considering. 

Here, in one handy volume, written in non-legal terms, is 
u simple yet comprehensive interpretation of the Federal 
statutes and the body of common law relating to trade marks 
and unfair competition. 

Price $ 2*00 po»tpaid 

Published by SCIENTIFIC AMERICAN 
24 West 40th Street, New York, N. Y. 









THE AMATEUR TELESCOPE MAKER 

Conducted by ALBERT G. INGALLS 


R IGIDITY and then more rigidity in the 
design of telescope mountings is a qual¬ 
ity which Russell W. Porter strongly stresses 
in the latest (fourth) edition of “Amateur 
Telescope Making,” and your scribe now 
keeps a weather eye peeled for really rigid 
mountings having good heavy cross-sec¬ 
tions in the right places. A mounting known 
as the “Hempstead Hydrant,” and shown 
in several accompanying illustrations, makes 
an excellent impression in this regard, and 



The main works of the Hydrant 


in other ways as well. At the place which 
Porter calls the “bottleneck” (“A. T. M.,” 
page 130) its declination axis lias a dia¬ 
meter of 3". We have asked the maker of 
this telescope, E. R, McCartney, proprie¬ 
tor of the bong Island Toro Co., golf 
course and lawn equipment. 76 Roslyn 
Road., Mineola, N. V., to describe it. and 
this is what he writes. 

“The mounting is of the bveiest ‘Town 
Pump’ type, described in Scientific Ameri¬ 
can, May 1933. I saw the ‘Town Pump’ 
when it was shown at Stellajanr, and copied 
a good many features of it, although mine 
starts with a rear axle differential carrier 
for a polar axh. This automobile part is 
ideal for the purpose, as it has two axes 
at right angles and thr declination axis 
can be large. Only a few makes of cars 
have suitable carriers, as most of them 
have oval or square rims, and some have 
the pinion shaft out of center with respect 
to the rim. [.wonder that this auto part 
hasn’t cropped up before as a mounting, 
hut I know of only one other—Leuchin- 
ger’s. [A. R. Leuchinger, Wantagh, N. Y. 
— Ed.] The old Chevrolet carriers are dan¬ 
dies for the purpose and can be had in 
any auto graveyard. This Chevrolet car¬ 
rier is riveted to a torque tube, and Porter 
could make an elegant mounting design 
by running this tube through bearings in a 
concrete pier and dispensing with the rol- 



The Hempstead Hydrant with phon¬ 
ograph drive, on 5" pipe pedestal 


lers under the rim. This would make n 
simple mounting for those who arc not 
equipped to do considerable machine work. 

“The telescope, a 6". has an octagonal 
tube of wood, iV' thick, which rotates in 
rings made of brass channels rolled circu¬ 
lar. It has a phonograph motor drive (This 
part will lie described in the ‘A. T. M. Sup¬ 
plement,’—or ‘A. T. M.,’ \ol. II, as it may 
now Ik* called—some time later.— Ed. 1 No 
vibration from the motor is apparent, even 
when using a magnification of 425 diameters, 
and the motor can be wound without dis¬ 
turbing the field of view' of a 1 eyepiece. 
1 paid a dollar for the differential carrier 
and, excepting eyepiece and finder, the 
whole telescope cost about 25 dollars. In 
general, the mounting i** about the same 



Its maker says the H-H mounting 
owet tribute to Bell, p. 31, Fig. 35 


size as Everest’s, with still larger bottle¬ 
neck. The declination axis could be short¬ 
ened 2 or 3 inches to make it more compact. 
The counterweight rod slides into the hol¬ 
low declination axis.” 

McCartney concludes, “Yours for bigger 
and better bottlenecks,” and he is right — 
we are for them. So let’s hope that more 
“Town Pump” and “Hempstead Hydrant” 
mountings will he created, in the interests 
of solidity. 

While McCartney’s bottleneck with 3” 
diameter, isn’t quite so chunky as the real 
bullneck shown in Porter’s drawing in “A. 
T. M„” few are equipped to go literally quite 
that far, though it would he desirable. 
Someone thought Porter’s other sketch— 
the right hand one in Figure 2, page 131, 
“A. T. M„"—was perhaps a caricature and 
a hit skinnier than any that have actually 
been made, so we reproduce a photograph 




of one that is mounted on real “pipe stems” 
of the kind that Ellison in a letter we pub¬ 
lished some timf* ago, called “whippy.” 


A NOTHER -solid mounting of the “Town 
„ Pump” type is shown on the opposite 
page. E. R. Richardson, San Gabriel, Cal* 
ifornia, is the maker and the telescope is 
a MW Pyrex (looks as if this one were 
almost the thirteenth member of the 
“Twelve Inch Club,”— but it turned up af¬ 
ter that page had already been made up). 
“This mounting is built around a 14", 120- 
pound fly wheel which I salvaged from 
the scrap pile of a local foundry,” the owner 
writes. “The axes are from an auto wreck¬ 
ing yard—truck rear axles 2" diameter and 
of finest steel, and the rollers are truck 
ball bearings with double rows of balla. 
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Richardson’s massive polar axis 

The moving parts weigh over 400 pounds, 
yet there is very little friction and a 1 2. r > 
H.P. synchronous motor drives it.” ; 

It begins to look as though Porter’* 
heavy emphasis on mass in the design of 
telescope mountings were hearing fruit. 

In his most recent letter Kllison again 
reverts to “whippy” mountings- the term, 
an apt one, was in an earlier letter of his 
which was published here: “Just a remark 
on whippy mounts and slide-off observator¬ 
ies. The run-off roof—or run-off shed—is , 
doubtless the easiest to construct. But when ) 
you come to work with it, you may well 
regret that you took the easiest way. The ad j 
vantages of the revolving roof are that it j 
keeps off (a) wind, and (b) radiation. | 
Even the most rigid mount will vibrate in | 
a breeze, and as for a whippy one, the images 
execute such a war dance that observation 
is hopeless. And, if your telescope tube is 
of sheet metal, as it is three tinges out of 
four, you will find the images play the 
most extraordinary pranks. Often they are 
like hairy caterpillars. On a clear night, 
especially if windless, the upper side of 


Amateur Telescope Makers 

To make a GOOD telescope requires suitable materials. 
You cannot afford to fail because of poor stuff. 

We offer supplies selected after long experience, at 
prices extremely low considering their high quality. 

A tiit-inch telescope MIRROR OUTFIT:—flats, abrasives, pitch 
and rouge;—All you need to grind and polish a GOOD 
parabolic mirror WITH INSTRUCTIONS #5.00 

A suitable EYEPIECE:—positive, achromatic #4.00 

A really accurate one-inch PRISM (interior prisms introduce 
distortion* which ruin tha definition of even the best mir¬ 
ror) #6.00 

With these, and patiepca and intelligence, you can make a 
REAL ASTRONOMICAL TELESCOPE. 

We will also answer your questions and lest your mirror . 

These ten ices are free. Write for our price list of supplies. 

JOHN M. PIERCE 11 Harvard St« Springfield , Vermont 


TELESCOPE MAKERS AND OBSERVERS 

We supply all your wants in the Reflector field, Fininhed Instruments in all Mize*. 
Mountings and Parts, Kits and materials. Our prices are reasonable, our standards 
high. No order too large or too small. 

Should you be one of those more interested in a Refractor , we now supply Re¬ 
fracting Telescope Materials and optical glass for the amateur maker. As ex- 
rluidve agents for Builey & Sharp, distributors of the world famous Chance Bros, 
optical glass, we offer a complete stock of Objectives, Prism and Eyepiece Blanks. 
Again we repeal no order loo large or too small. 

Advice and testing at all tunes. Send 6c for illustrated catalogue. 

TINSLEY LABORATORIES 

3017 W heeler St. R. II. Combs, Canadian Representative 


j Berkeley, California 

PUSH THE POWER 

OP YOUR TELESCOPE 

to the limit 111 1 the 

FAM0U8 ATEMSC0 80LID OCULAR 

V' K F I. OXK DOLLAR POSTPAID 

AMATEUR TELESCOPE MAKERS SUPPLY CO. 

24 West 20tb Street. New York. N. Y. 

Western Agent : Northwest Amateur Telescope Supply C*. 
P. 0. Box M3. Washburn. Wisconsin 


HI TUI I Of ft OW .Y 
ItKFLKCTIYC* TELESCOPE 

4 Inch Kit $3.75 

H Inch Kit 4.50 

8 Inch Kit 7.75 

Kits coniniii ‘J kIh»r tlhcx, nil abruhlves. rmige pitch, 

mill co|*v of JNKTltt CTlONH 

I" Pi i .in $2.00 IV' Priam $2 25 IV Prl-m $2.50 
RAMSDEN LYE PIECE-- $4 00 
Catalog /»<♦ 

t *opa of ltutt net Ion* I Or 

OPTICAL RESEARCH LABORATORIES 
Larehmont New York 


Toronto, Canada 


ALUMINIZING 

NEW SURFACE-HARDENED ALUMINUM 
COATINGS 

with greater resistance to mechanical abrasion 
hiuI uniformly superior In reflectivity at the 
same reasonable prices previous!} Hsketl for 
ordinary coatings. 


MIR-O-LEN 


Telescope Makers 

SUPPLIES 

Highest-quality material* only 
A lao 

ALUMINIZING 

Write for free prire list. 

AMERICAN TELESCOPE CO. 

4008 Add Don 8t. Chleags, III. 


Telescope Makers’ Supplies 

RAMSDEN EYEPIECBS 

V'-y/'-l" $ 4.00 each—iy/-$ 0 . 00 --r-$l 0.00 
The Ramadan Eyepiece Is ideally suited for the 
reflector. Being free from color and distortion. 
It does not transmit color to the mirror and has 
a large flat field. 

Mirror Kit* up to and Including 12". 0" Kiln $4 00 
each. Other wieen proportionate!) low The*e kits In¬ 
clude the very finest abr*ajr«8, pitch and rouge ob¬ 
tainable. 

MIRRORS SILVERED and LACQUERED 

0"-$2.00——10"-$3.0O—12"-$3.50 

Write for Pre« Circular 

DONALD A. PATCH 

38 Crascant Strwat Springfield, Varmont 


Hu* new cleaning solution for optical surfaces of all 
kinds It does not lease a him or streaks. One bottle 
will last for limn) >ears, Price 00 ots Postpaid 

LEROY M. E. CLAUSING 

5 507-5 509 Fj Lincoln Ave. Chicago, III. 


LEE 

Heavy Precision 

TELESCOPE MOUNTINGS 

Send for circular 
Harry Lf.f. Armiger 

14269 Northiawn Ava. Detroit, Michigan 


Scientific and Technical Books 
try our BOOK DEPARTMENT 

SCIENTIFIC AMERICAN 


-TELESCOPE MAKERS 

MIRROR* TESTED FREE < 

Mirror* polished, parabolized and aiuminirod j 

MIRROR OUTFITS, tompleto with 2 glass dlt*s 
abraaiv«i, tempered plteh, boo*wax, rout* template and ! 
Instruction*—6"—$4.00. 0th*r size* proportionately ! 
low. Quality nual to any on the market. 

PYREX OUTFITS a* above. 6"—$8.00; 8"—$8.00 
PRISMS GUARANTEED SATISFACTORY 
Yo" bln.—$1: I"—$2.75: I»/,"—84.50; lft"~W. 
RAMSDEN EYEPIBCBS— finest duality lenses 
In bran mountings, standard I Vo" diatn. 
f /s" or V," F.L. . *4.00; I 3 F.L. *2.50 

Vo" F.L. 8 Ion* eyepleoo stand, t’/o" dla. $8.00 

KELLNER 8 lorn arthesoopi* eyepleoe D/i" F. L. *4.00 
CELL, adjustable, 6" aluminum . .$4.50 

8PI0ER PRISM HOLDERS, adjuitablo ... $2.50 

R0NCHI TEST QRATINGS—otehod oa glasi, 41 C o 
In standard I Vo" oyoplate mountings w | 

FREE catalog Teletoope*, Micratcepcf, Rinexmlar*, 
etc. Complete lnetruchone for Teleecape Making, lOe. 

PRECISION OPTICAL SUPPLY CO. 

991 B. 163rd Street New York City 
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N. Holmes 
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ular discussion 
of chamistry 
since tHe pub- 
k licet ion of 
k Slosson's 'Cre- 
afive Chem¬ 
istry' some 
^fifteen y«*rs 
l ago .'-David 
Dietz, Sci 
ence Editor , 
S c r i p p a- 
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Istry o t O b e r 11 n 
College, 1* interna 
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thor unit lecturer He 
1 3 one of this country*s 
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ehfinlutH, u past Dhlalnn 
Chairman of the Ainerlrun 
Oiemlral Hoolety, anti au 
thor of 10 standard works on 
t heniDtrv 

His reoearohea ha?a ylalded 
original and Important contri¬ 
butions to man’s present-day 
knowledge of Chemistry. 

“Out of the Test Tube" com¬ 
presses the omelets fascinating 
story of chemistry late one breath¬ 
taking volume In non-technical language PROFUSELY 
ILLUSTRATED—83 unlaue pictures. 

U»lng plain word*. Dr. Holmes reveals HOW cltemlstry 
is changing EVERY phase of your daily life—your health, 
your job, your living conditions, your future prospeotsl 
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EMERSON BOOKS, 7nr . Dept Ui'-A 
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Send mo a oopy of OUT OF THE TEST TUBE 
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few cents delivery charge, when the book arrive* 

1 understand that If It In not entirely satisfac¬ 
tory I may return It within 5 days and purchase 
price will Ik- refunded. 

Name . 

Address -. 


CHECK HERE If you wish to encloio only 
fR 00 with coupon, thim saving delivery 

charges. (Barn* money-back guarantee.) 


For Lists of Manufacturers 

Minimum Charge, $1.00 

WRITE TO 

SCIENTIFIC AMERICAN 
24 Weal 40th Street, New York, N. ¥♦ 


the tube gets cooled by radiation, probably 
several degree* below the lower, and the 
upper half of the mirror gets cooled below 
the lower half. Well, anyone who knows 
mirrors and their little ways can tell you 
what that will mean. The remedy is either 
a wooden tube, or a roof over the instru¬ 
ment. No amount of swathing in felt and 
so on, will mend matters.” 

From this subject Ellison shifts to bees- 



FIG. I 


The Sholet grid for locating ’em 


wax, and gives us the history of its recom¬ 
mendation in his treatise in “A.T.M.,” along 
with the ‘‘Swedish pitch” (“A.T.M.,” p. 75) 
which no Yankee has ever been able to 
find; telling how, in his own mirror making, 
the two of them have now given way to coal 
tar pitch, as is also happening in the U. S. A. 

“About that coal tar pitch. The whole 
trouble began with the old masters of the 
art in the seventies and eighties of the last 
century. These old fellows, like all their 
Victorian generation, were saturated in 
pedantry, and gave whole pages of directions 
which I gradually found to he so much 
‘bunkum/ and scrapped bit by hit. One of 
these directions was that the pitch must he 
only the best, and the best meant Swedish 
pitch. Now Swedish pitch is vile stuff, is 
full of dirt, and has to he strained; also is 
desperately sticky. It was in trying to de¬ 
vise some way of mitigating its stickiness 
that I adopted the plan of mixing in a 
percentage of beeswax. 

“But one time 1 was in a benighted place 
where Swedish pitch could not be obtained, 
and had to put up with what 1 could get, 
which was coal tar pitch. And, to my sur¬ 
prise, the stuff figured far better and more 
certainly than the Swedish. 1 sometimes mix 
resin with it. That is good stuff too, hut 
needs a lot of softening with turps.” 

Ellison then comments on the HCF lap: 
“I gave the HCF dodge a good try-out, and 1 
find as Everest does. It is unnecessarily com¬ 
plicated for figuring, but for quick polish¬ 
ing it is the goods. 1 merely pour the hot 
pitch on the glass tool as usual, but imme¬ 
diately lay a sheet of HCF on it, and press 
the mirror on, previously covered with a 
paint of rouge and water. fSee A.T.M., p. 
367.— Ed.] The heat of the pitch softens 
the HCF, and it takes the curve very com¬ 
pletely. The sheet of HCF need not he the 
full size of the tool, as it flows under pres¬ 
sure, and spreads to 25 percent or more 
wider than it was. After this 1 cut out 
facets just as usual, only the HCF plus pitch 
is far easier to cut than plain pitch. This 
too is fine for polishing. When it comes to 
parabolizing I make an ordinary tool of the 
coal-tar stuff.” 

Never having observed HCF flow or 
spread under pressure Ellison’s mention of 
a 25 percent spread causes one to wonder 
whether Irish HCF and the Yank variety 


are quite the same thing. They might differ. 

Ellison next comments on the rubber 
‘‘Door Mat” for tired lap makers; “The very 
latest stunt seems to be casting the tool 
by means of a rubber honeycomb mat made 
expressly for the purpose. I have no doubt 
that it will work; also that it will be a god¬ 
send to many. But I can tell you a story of 
the same idea, which I tried out in 1890, in 
collaboration with a friend and former 
pupil. Dr. Nathaniel H. Alcock; one time 
Professor of Physiology in McGill Univer¬ 
sity, Montreal. W'e made a sort of honey¬ 
comb mould by cutting out 1 M squares in 
a sheet of plywood. The cutting was done 
with a fret saw, and the thing when finished 
was just like the rubber mold, except that 
it was not pliable. The squares were 
smoothed with a sharp knife to an angle of 
45° inside, and the whole thing dipped in 
water, and laid on a wet surface. The pitch 
was ladled into the squares with a teaspoon, 
and when hard was pushed out, and each 
facet cemented to the face of the glass tool 
by holding the back of the pitch square to 
a flame for an instant. When all the square* 
were in place, the tool wa* held in a bat-in 
of hot water till soft, and the facets moulded 
into contact, by pressing the mirror on in 
the usual way. The method had the advan¬ 
tage that, if any facet were damaged or 
detached, it was easy to make and attach 
a new one. I soon got tired of the tediou* 
job, and found my own way did all that 
was required, and did it in far shorter time.” 

This resembles the method described a 
little later by Ritchey. Everest no longer 
spoons the pitch into the “Door Mat,” hut 
pours a regulation lap and then pushes the 
“Door Mat” down into it by means of the 
mirror, using plenty of warm soap-suds. 

M AKING his own drawings, which arc 
reproduced here, Raymond A. Sholes, 
10004 Regent St., l.os Angeles, California, 
describes a hit of his technique, as follows: 

“In the February number, Nicholas M. 
Smith’s method of testing was described ; 
also Ellsworth L. Marlinelli’s technique for 
using HCF. The success of both depends 
upon knowing the diameter, or radius of 
zones, which must he measured while the 
eye is at the knife-edge. Both Everest’s and 
Mason’s methods of measuring are O.K.. 
hut I hit upon the idea shown in Figure 1 
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Details of the Sholes technique 


of the accompanying drawing, which has 
the advantage that it allows the operator 
to view the whole mirror and yet measure 
any zone as accurately as is necessary. 

“A piece of stiff cardboard was marked 
off in 1* squares, and a hole cut in it, some¬ 
what larger than the mirror, the center of 
the hole being located where two of the 
lines cross. Silk threads were strung across 
the opening both ways, located on the pern 
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cil marks. The card was tacked to a block 
of wood and stood in front of the mirror, 
as shown, while testing. It must be so lo¬ 
cated that the center cross is directly in line 
with the center of the mirror. The threads 
make black lines where the mirror is light, 
and bright lines over the dark areas. These 
do not interfere with viewing the shadows 
as shadows, bid are always there to refer 
to when wanted. 

“The crests can be measured and checked 
i>oth on the vertical centerline where the 
shadows reverse and on the horizontal cen¬ 
terline where one would normally place a 
mask. Checking one against the other leads 
to greater accuracy. For a large mirror, the 
cardboard would have to be replaced by a 
piece of plywood or a wooden frame. 

“While lining underlays and IICF, as de¬ 
scribed by Mr. Martinelli, my experience 
was that the work done on the glass is always 
a little toward the center from the underlay. 
A typical set-up is shown in the upper part 
of Figure 2. The lower part shows the re¬ 
sult—a depressed zone just inside the raised 
zone that was being attacked. 1 found that, 
if the inner diameter of the underlay is 
made the same as the highest part of the 
zone, and the outer diameter a little larger 
than the zone diameter, as shown in Figure 
3, there was no tendency to create new zones. 
Even when a raised zone was near the edge, 
the underlay, as shown in Figure 4, brought 
it down—believe it or not— without causing 
a turned down edge.” 

S TELI.AFANE convention this year, Sat¬ 
urday, August 8. Porter probably coming. 

W E learn that the 41%" x 6Vi" Saint- 
Gobain low-expansion glass flat, also 
the machine, with which Ritchey made the 
40" Ritchey-Chretien a year or so ago, are 
lying idle in Washington. If some amateur 
club would pick up these items an inter¬ 
esting club project of some sort might he 
worked out. 

I F you feel you need more materials, in 
order to swing the telescope making hob¬ 
by, listen to this, from Bre’r Fred Ferson of 
Biloxi, Mississippi —just one of us TNs. 
“I am going to start the Ferson Plan for 
the redistribution of telescope materials, 
and call it ‘The Share the Wealth of Tel¬ 
escope Materials*. Every man who joins, 
by paying Ingalls and Ferson six hits, 
might receive one brick building. 20' x 
100' with tower and dome, one large and one 
small lathe, a milling machine, drill press, 
shaper, planer, a forge, optical spindle, 
grinding machine and motor, and small 
tools and sundries too numerous to men¬ 
tion. Also one Pyrex disk, and tool per 
month—prism blanks, rouge, pitch and ‘Door 
Mat’. Last hut not least, $200 per month 
per TN.” 

To this great plan for spending our way 
into vast wealth Ingalls adds a compro¬ 
mise arrangement by which the work is to 
he divided between Ferson and himself. 
Ferson is to provide the materials and 
Ingalls will get the six hit dues. All of the 
benefactors must agree to drop and break 
the mirrors before the last day of each 
month, thus adding to the wealth of the 
community by making the remainder of its 
members work that much harder, as well 
as “putting money into circulation.” Local 
organizers* salaries will be limited to nom¬ 
inal sura*—say $12,000. 


HARRY ROSS 

Scientific and Laboratory Apparatus 

84 Went Broadway, Nrw York, N. Y. 

SlIBSTACE LAMP. Fits under anv microscope, 
suitable for immersion objectives. ChmI metal 
throughout, crackle Antalied IV*" daylight 
glAJia window. 110 to 120 v. Complete with 
bulb and cord. Weight 2 lbs. Kerb $1.50 

TURNTABLE. For ringing microscope slides 
Ball bearing, nlckled bronze table with clips. 
Streamlined cast Iron base. Weight . r t lbs. 
Each ^ $4.00 

TAP FOR OBJECTIVES. Standard R M S. 
thread, 1/1000" accuracy. Finest tempered 
steel. Weight 1 lb. Each $4.00 

Inrludr PofttMgr. No C. O. D. No Stamp*. 


For the Telescope Maker 
and User 

First-quality mirrors, flats, prisms, eyepieces, fo¬ 
cusing tubes. Anders, and other accessories for the 
telescope. Achromatic Barlow Icuh, In cell and IV* 
In barrel for use In the eye tube of telescope, In¬ 
creases power of eyepieces with satisfactory defi¬ 
nition. Send for circular and price list. 

C. W. LUSK 

12 38 Wmc 39th Street Los Angeles, Calif. 
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By MILTON WRIGHT 

Attorney and Counsclloi at Law, formerly 
Assot iatc Editor, Scientific American 


Just published 
2nd edition 


How to make your inventions pay— 

How to secure the utmost in legal protection— 

The man who conceives an invention has before him a vision of 
rewards, but much must be clone before that vision becomes a 
reality. There are patent rights to be secured, pitfalls to be 
avoided, business opportunities to be sought and handled in cer¬ 
tain ways. To guide him on his way is the aim of this book. 

250 pages, 5 1 2 x 8, #2.65 postpaid 
Send orders to 
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Hobby Photography 

A LMOST any hobby can hr doubled in 
. interest if Keen through photographic 
eyes, even though photography itself be 
your particular avocation. Whether you lean 
toward stamp or coin collecting, woodwork¬ 
ing or model boat building, or some such 
activity as fishing or hunting or “collecting” 
bird and animal tracks, you will find camera 
opportunities galore. The objective attitude 
which you will assume in photographing the 
various phases of your hobby will develop 
a sort of romantic feeling about the hobby 
that will do wonders in helping you over 



would he for chronicling the step-by-step 
history of a particular project, the story of 
a fishing trip, pictures of specimens for the 
collector of eggs, stamps, or whatnot. In 
this connection, the collector can use pho¬ 
tography to obtain pictures of objects he 
does not possess and for one reason and 
another, usually financial, he cannot afford 
to purchase. Thus, he can take a picture of 
some desired object that catches his atten¬ 
tion in a store window or in the collection 
of a fellow-hobbyist. The result is not the 
same as actually owning the item himself, 
but is certainly a good second-best. 

The pictorial phase of hobby photography 
would include shots having an atmospheric 
quality about them. Some record pictures 
lend themselves to this treatment, but usu¬ 
ally it will involve a special arrangement 
of subject-matter to achieve a generalized 
impression of certain phases of your hobby 
or something epitomizing the hobby as a 
whole. Such a picture can be enlarged and 
displayed in some appropriate manner in 
one’s den or in some other part of the home. 

Composition is important whether the pic¬ 
ture is a record or imaginative impression. 
There is no reason why a record picture, 
merely because it is utilitarian, should not 
he as well arranged as an artistic one. An 
attractive and careful disposition of the 
various components of the picture will make 
each photograph not only pleasant to look 




some of the obstacles which now and then 
you meet in trying to work out some par¬ 
ticularly tough problem. 

Generally speaking, a camera equipped 
for ground glass focusing is best for hobby 
photography, although any camera can he 
made to do for most of the pictures you will 
want to make. On a ground glass one can 
compose carefully, focus accurately in order 
to get sharpness over the entire area or to 
limit definition to the subject matter alone, 
which in certain instances, as when it is 
desired to subordinate the background, is a 
considerable advantage from the pictorial 
point of view. A tripod or other firm sup¬ 
port is necessary for almost all ground glass 
work. Filters will also be required in certain 
instances where contrast cannot otherwise 
he achieved. 

Hobby pictures may be divided into two 
categories—the record type and the pic¬ 
torial. One of the chief uses for the former 



Stamp* 


at but in many instances will give a better 
idea of the subject-matter photographed. 

Hobby photography will sometimes in¬ 
volve having someone’s hands in the pic¬ 
ture and this can, of course, best be done 
by having a friend release the shutter while 
your hands are busily engaged within the 
picture area—or the other way about. When 
you are alone, as will probably be the case 
in many instances, a delayed exposure de¬ 
vice, which may be attached to any camera 
having a cable release, can be relied upon 
to do about the same service. While this is 
not feasihle with the fishing hobby, for ex* 
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There Is Still Time To Enter Our 

$100 PRIZE CONTEST 

For Amateur Photographs 

See April or May issues for complete details 
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ample, your companion, if h<* R not too ab¬ 
sorbed himself ami if he also he of a photo¬ 
graphic turn of mind, can he preyed into 
service. In this field, incidentally, some in¬ 
teresting pictorial shots can he made of 
the fishing paruphernalia, your companion 
silhouetted against a lowering sky, or the 
boat on the shore when the light is partic¬ 
ularly attractive. 

A pictorial diary or album can be made 
of the record type of pictures that can he 
used for reference or display to friends. In¬ 
dividual pictures may he filed in a box re¬ 
served for the purpose and properly indexed 
so as to he easily accessible when needed. 

Picture your hobby. In time yon will find 
the results invaluable not only to yourself 
hut to othei hobbyists as well. 

Photographic 

Nightmare 

O RDINARILY, a cigarette is a fairly 

harmless creature. It has elegance, a 
certain beauty and grace, is pleasant to han¬ 
dle, and comes as something of a benefactor 
in times of stress. Vll these things the writer 
appreciates and when recently the assign¬ 
ment was handed him to do the apparently 
simple thing of photographing a row of 
cigarettes to fit in with a certain definite 
layout, he fairly beamed. Agreeable jobs 
like this came one’s way very seldom, he 
thought. 

The specifications were that the cigarettes 
had to stand on end, that they wore to bo 
varied in type, cork-tipped and plain, round 
and flat, that shadows were to he long and 
clearly defined in the photograph and that 
the cigarette in the immediate foreground 
was to be taller, much taller, than the last 
one at the extreme end. Also, the back¬ 
ground had to he plain and unobtrusive and 
the general quality of the finished product 
was to he pictorial. 

Next to the purchase of the required cig¬ 
arettes, the easiest part of the undertaking 
was to stand the cigarettes on end. This wa^ 
accomplished by pushing thumb tacks into 
a card at a uniform distance apart and 
placing a cigarette on each point. So far. 
so good. From then on the troubles never 
ceased. For the shadows a spotlight was 
obviously needed. When general lighting 
also was introduced in order to show up the 
front part of the cigarettes more clearly, 
the shadows seemed to suffer somewhat and 
more detail got into the picture than was 
wanted. Also, something had to be done 
about the background, and it seemed that 
the only way to get an even tone was to 
K hoot down for an angle picture. But this 
would not do. The horizontal arrangement 
that was wanted was not to be had in this 
way, even though the first cigarettes did look 
larger than the ones farthest from the 
camera. 

An arrangement of 40 cigarettes was tried 
first but without success, then 70 and still 
no luck. Laboring undkr the strange notion 
that the solution lay in numbers, the writer 


drafted SO more and lin^d up bis 120 “men ’ 
for the final dash to a victory that, alas, 
still proved elusive. 

The evening ran on and crept into the 
morning, when the idea occurred to the 
harassed photographer that perhaps, after 
all. he had too many cigarettes, too much 
light, too much of an angle, too much card- 
hoard -in short, too much of everything. So 
down came the surpluses, one after an- 



Cigarettes and Shadows 

other. The 120 cigarettes were reduced to 
24 in a single row, the general light was 
shut off. leaving only the spotlight, the angle 
was eliminated and foreshortening resorted 
to by having the camera Irn* on a dead level 
with the cigarettes, giving a giant of a 
cigarette in the immediate foregiound and 
a third this size to the last cigarette. The 
cigarettes were arranged in a row along an 
edge of the cardboard by the thumb-tack | 
procedure, the spotlight lowered to give a 
long shadow almost twiee the length of each 
cigarette and the cardboard so adjusted that 
a black curtain served a^ a background. 

The result, which finally gave satisfac¬ 
tion all around, was a row of cigarettes 
against a void, giving, with the long shad¬ 
ows cast by the cigarettes, a rectangular 
composition. 

The aftermath, for the photographer, was 
tin* photographic nightmare impression I 
''how'll in the illustration. 

(The final salisfactmy cigarette picture 
appears on page 310 of this issue.— Editor.) 

Camera Hunting 
in the U.S.S.R. 

M ISS CELIA SPATTER, a recently re¬ 
turned traveler from Soviet Russia, 
contributes to this month’s department u 
brief summary of her photographic experi¬ 
ences in that country during the course of 
a three months’ visit. She writes as follows: 

“After a week or so of futile endeavor, 
photographically speaking, due to the count¬ 
less warnings about what not to photograph 
and what happens to your camera if you do, 

I discovered that no one really knew what 
you could or could not photograph. Ques¬ 
tioning invariably elicited such informative 
replies as T don’t know’—‘You had better 
ask the Director’—and so on. One answer, 
however, 1 could always count on, whether 
I was inquiring about taking pictures in 
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THE WILLO JR 

EASEL 


Now every amateur and professional 
photographer ran afford a good easel. 
Th-e Willo Jr. is truly exceptional at 
this price. It is made of well seasoned 
wood, lies absolutely flat and is easily 
adjusted withu sliding guide. Nothing 
on the marker con compare with the 
Willo Jr. in price and quality! 

Take* llxl t paper or smaller 
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Values in 

USED 

CAMERAS 

Sold on our usual 
10 days ’ trial basis 

3x4 cm. Voigtlander Perkeo, 


Heliar F3.5 Compur $20.00 

1% x 2 Mi inch Ihagee. Carl 
Zeiss F3.5 Compur 25.00 

35 mm. Retina, Xenar E3.5 
Compur 32.50 

3x4 cm. Kolibri Curl Zeiss 

F3.5 Compur 20.00 

4Mi x 6 cm. Frnemann, Erno- 

star F2 Focal plane 65.00 

35 mm. Leica Model D F3.5 

lens 75.00 

4x 6 cm. Ikoinat A Carl 
Zeiss F'4.5 compur 25.00 

6 Mi x 9 cm. Plaubel Makina. 

range finder F2.9 lens 95.00 

2 1/ i x 3Vi Super Ikornat C 

Carl Zeiss F4.5 Compur 55.00 

2Vi x 3Vi R.H. Craflcx Jr. 

F4.5 lens 47.50 

214 x 2 Mi Rolleicord Carl 
Zeiss F4.5 compur 37.50 

10 x 15 cm. Ernemann, Erno- 
star F4.5 Focal plant* 25.00 


Subject to prior sale 
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ROLLEIFLEX 



The uniquely dilTcicnt construction of those 
c.neot.is i.uihtatos the making ol 
phot<iKT.'U»hs They possess two lrtisos otir 
which t.ikcs the picture—the othci winch 
focuses youi scene or subject in .ictu.il 
film si/e on a luminous gtrnnfl-Klass findet. 
These lenses arc synchronized so that youi 
“preview" in the focusing hood and \our 
finished photograph arc identical These 
cameras possess, moreover, a nmnUri of 
automatic features found in no other in¬ 
strument and represent an ultimate present- 
day perfection in the construction of pre¬ 
cise, picture-making instruments. 

Literature on Request 

FREE TRIAL GLADLY GRANTED 

BURLEIGH BROOKS 

127 W..M2 Street, New York 


schools, theaters, or nurseries, was: ‘You 
can’t photograph the Kremlin or the Red 
Square.* 

“Once I had overcome my fear of taking 
pictures, I found the camera an indispen¬ 
sable ally whenever in search not only of 
pictures hut of adventure; for no sooner 
would l aim at my subject when some so¬ 
cial-minded citizen would inquire why 1 
was taking picture*.--or some camera- 
minded citizen would inquire about the 
make and cost of the camera. In either case, 
the result was identical—an avalanche of 
questions from an ever-increasing group of 
curious citizens, eager to learn about 
America and whal America thinks about 
them, until the snapping of pictures had 
developed into a sort of informal discus¬ 
sion meeting.” 


Empty Boxes 

I N the course of the cumera hobbyist’s ac¬ 
tivities he empties quite a number of 
paper and tin containers and, seemingly hav¬ 
ing no further use for them, throws them 
away. A little thought and ingenuity will 
discover many uses for some of these con¬ 
tainers. Cut film boxes and the black paper 
which separates the individual films may he 
used for storing exposed films when it is 
desired to reload film holders before de¬ 
veloping the exposed films. Larger lx>xes 
may he used for storing black paper, pieces 
of cardboard, string, and so on—those odds 
and ends for which a use may he found on 
certain occasions, such as for masking nega¬ 
tives, for making test strips in printing and 
j enlarging, and so forth. Boxes also come in 
handy for holding a hatch of negatives 
which have been selected for an evening’s 
printing, the box itself being used to hold 
! the hatch and the cover for placing the 
j negatives when you are finished with them. 

! One man uses the round paper container 
which once held a pound of hypo crystals as 
a measure for dealing out the “loose” crys¬ 
tals which he now purchases in hulk of five 
pounds or more—at half the cost per pound 
of the pound box. Thus tins and bottles 
| which formerly held chemicals may he used 
| over again for another purpose if we take 
l the precaution of storing them away to 
j await the moment when they become the 
solution to some disconcerting darkroom 
I storage or other utilitarian problem of tin* 

| photographer. 


“Shooting” Sports 

T AKE your camera to the game the next 
time you go and try shooting action. 
Understanding the game as you do -or you 
wouldn’t he there—you will watch for sig¬ 
nificant situations, spectacular plays, and 
other telling incidents that occur during the 
course of the game’s progress. And at the 
finish you will, if you have been industrious 
and agile—as well as fairly accurate as to 
exposure—come away with a batch of po¬ 
tential pictures that will vividly recall the 
game to you long after the action itself is 
over. 

Generally, a lens of longer than ordinary 
focal length, though not necessarily a full 
telephoto, is needed for the majority of 
games, particularly those that are played 
outdoors. Indoors, with such games as 
basketball, bowling, badminton, and bill¬ 
iards, the lens of normal focal length will 
lie adequate if the worker can find a place 


Build a 
Photographic 
Library 

Leica Manaal, by Willard D. Morgan 
and Henry M. Lester. A l>eautiful hook 
of over 500 pages dealing with all 
phases of miniature photography. It 
covers such subjects as panoramas, 
photomicrography, dental, stage, and 
aerial photography, photomurals, infra¬ 
red, and many others. $4.00. 

Practical Amateur Photography, by 

William S. Davis. Deals with the 
whole subject from the origin and 
growth of photography to the latest 
types’and uses of cameras. 264 pages, 
iilustiated. $2.40. 

Photographic Enlarging, by Franklin 

I. Jordan A complete treatise on en¬ 
larging, discussing not only the neces¬ 
sary equipment hut all of the dark¬ 
room piocessiug, dodges which may 
he employed, combination printing, 
mounting, and lantern slides. It is 
written in a light ><i thorough-going 
manner. S3 70, 

Free-Lance Journalism With a Cam¬ 
era, by Rufus H Mallinson. Many 
serious amateur photographers would 
like to know how to make money witli 
their cameras, here is a complete guide 
to that work. It tells not only how- to 
make salable pictures hut also how to 
majket them. $1.65. 

The Fundamentals of Photography, 

by C L. K. Mees. Not only tells how 
to take and finish pictures hut gives a 
solid foundation of the principles of 
photography. $1.10. 

Portrait Lighting, by Frank R Fra- 
prie. Takes up the rapid development 
in the last few years of artificial light¬ 
ing for indoor photography. $2.15. 

Modern Development, by F. R Fra - 

prir. Dcsc lilies all methods of develop¬ 
ment, stressing particularly modern 
factorial and thermo methods. All bu¬ 
limias arc given. $1.10. 

Camera Lentei, by Arthur IF. Lock¬ 
ett. Explains simply and clearly, yet 
with scientific accuracy, all the under¬ 
lying principles of lenses. 85c. 

Infra-Red Photography, by S. O. 

Rawlings. A treatise on the use of pho¬ 
tographic plates and films sensitive to 
infra-red. Exposure and processing arc 
fully covered and many formulas are 
given for sensitizing, $1.65. 
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Any Phase of Photography 
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DEVELOP 

your 
films 
at 

home 


PERPLEX 


5 Developing Tank* in one 
for 127117-120-116 
end 33mm. (24-expo.ure) film 

PERPLEX i« the ideal Tank for the Home 
LaUiratory. It is versatile, accommodating > 
different film sizes Made entirely of Rake- 
litc, it is non-corrosive and thus impervious to 
the effects of photographic chemicals. It is 
simple to operate, has no complicating gadgets 
and obviates the necessity of difficult finget 
manipulation Sujierhly constructed and >ield- 
inK fine results, it is moderately priced at #8.30 
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PHOTOGRAPHY? 
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ties In thlx growing field. Earn while 
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N.w York Institute of Photography 
10 W. 33 8t. (Dopt. 134) Now York 
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Your manuscripts, college 
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experience. 
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prepared or rewritten at special 
rates. House-organs edited and 
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Highest references 

Tech Editorial Service 
26 West 40th St., N. Y. C. 


to sit or stand that is n#»ar enough to the 
action to fill or almost fill the size film he- 


PRECISION-BUILT f.r 


ing used. 

While any camera can he used in sports 
photography, only the type cameras equip¬ 
ped with focal plane shutters permitting 
speeds of 1/500th and 1/1000th of a second 
should he used when very fast action out¬ 
doors is to he recorded. If the fastest speed 
of which your shutter is capable is only 
i 100th or l/200th ofcu second you will do 
best to leave such subjects alone and thus 
avoid the darkroom disappointment that is 
sure to follow an attempt to stop ] /500th 
of a second action with a 1/100th of a sec¬ 
ond shutter speed. However, with some prac¬ 
tice these relatively slower shutters can he 
made to stop moderately fast action if the 
two following precautions are taken: Shoot 
the action when it is diagonally opposite the 
camera, moving toward it or away from it— 
never when it is moving directly parallel to 
the lens. The other point applies to such 
sports as vaulting and similar activities in¬ 
volving a leap into the air. In such games 
the athlete comes to a momentary “dead 
stop*’ at the peak of his leap just before he 
descends. If you learn to make the exposure 
jiM as he reaches this peak, even a 1/100th 
of a second will stop him. But it will take 
some practice. 

Tlie fastest film available, the so-called 
supersensitive panchromatic, should he used 
for fast shooting. The camera should he of a 
type to permit quick changing of film so 
as to prevent missing “prize” shots, and for 
indoor sports it should he able to accom¬ 
modate some photoflash synchronizing de¬ 
vice, a number of which are now available. 

Altogether, sports photography is exciting 
and profitable, but one must he properly 
equipped and learn to “size up” pictures 
quickly if success is to be gained. 


Viewing Negatives 

T HE “printability” of u negative cannot 
he judged intelligently by holding it up 
to a naked light bulb. Besides being a strain 
on the eyes, the strong light has a tendency | 
to wash out details and in general to kill | 
tonal gradations, giving the impression that 
the negative will not print or enlarge ac¬ 
ceptably. This is particularly true, of course, 
in the case of thin negatives. Now, we all 
know that a reasonably thin negative will 
make a better enlargement than a very 
dense one. There will he better tones in the 
enlargement, details will he clear and the 
printing time will be nhorter, the latter a 
feature particularly desirable when enlarg¬ 
ing on chloride or chloro-bromide papers. 
The best way to view a negative, therefore, 
is to interpose a sheet of white paper be¬ 
tween the light and the negative, each of 
the three units—the light, the paper, and the 
negative—at a alight distance from the 
other. A better interposing medium is a 
frosted or ground glass. The regular print¬ 
ing box used for contact work is ideal for 
this purpose. 

Incidentally, the miniature camera user, 
impatient to see his results, in the positive, 
has learned that when using the parapheny- 
lene-diamine types of fine-grain developers 
he is able to view the film as a positive by 
holding the dried negative under the light 
against a dark background. A little experi¬ 
mental tilting this Way and that will give 
the correct angle at which to hold the nega¬ 
tive. 



Better Pictures! 
National 

GRAFLEX 


SERIES II 


r pHLS outstanding miniature camera didn't Just 
X happen. It 1* the result of careful design and 
precision workmanship In no other way could a 
real reflex camera s<» small und compact— It's just 
a handful—possess such smooth, fast action . . . 
or t,ive you so much more Interesting pictures ! It 
has the famous GRAFLEX full-vision focusing and 
a wide range of shutter speeds which adapt It to 
every kind of photographic work. And remetnber- 
thls fine, American-made camera gives you TKN 
album-sized negatives, 2Vi" x , from a No. 120 
H-exposure film—sparkling, vivid negatives that en¬ 
large perfectly with the new (Iraflex KN'LAH(!-OR- 
PRINTER. See it at your GRAFLEX dealer's. 

ser.es D GRAFLEX 



For difficult-—- almost impossible—picture* 
use the Kerlen P GRAFLEX, Features: 
Interchangeable lena board, with a wide 
•.election of lenxra g* fast as f, 2.9, re¬ 
volving buck, lenw shade, focusing hood. 

* round (Um, focul ulamw simitar and 2 A shutCrr 
st**!*. ths*s slid oth-r GRAPI.EX r*irv#rs*. 
aoo—ssorlss and tho K NLAHO-OR. PRINTER -*t 
Yfror CIRAPPKX dealsr'a. 




Send today for new catalog of GRAFI.EX 
Cameras, Accepaorles, and the ENLARG-OR-PRINTER. 
I'se coupon below If you wish Fulmer Oruflcx Corporation. 
P-pt. HA-A, Rochester, N V 


FOLMER GRAFLEX CORPORATION 

DEPT. SA-5, ROCHESTER, N. Y. 


Pleaxe send me jour new catalog describing the GRAFLEX 
AU-Amerlcan-madc Cameras, Ac. c**orlos and the new 
ENLARO-OR PRINTER 


Name_ 


Address_ . _ . . „ 

City_ State_ 



35mm. 36 exposure, micrometer fo¬ 
cusing ... to 2'A ft. Zeiss Tester 
F:2.8, Compur shutter. List $62.00, e 
Bess Bergein et $48.50. 

ARGUS— 

new candid 36-shot camera— tlA tn 
F:4.5 lens. Reedy for delivery 8^ 

BALDAX— 


16 on 120 film. Meyer Trioplen F:2.9 lens 
in new repid Compur shutter. Deieyed 
action. Brand new, with case. 441*730 
Worth $60. At Bass only 


Send for new free Bargaingrams t Sec. 
I—16 mm. #219. Cine. Sec. II—33 
mm. #216. Sec. Ill— Taw t Book* 
#220. Sec. IV—StUI Camera. #222. 
Sec. V—Lenses #221. 



Dept. "AD”, 179 West Madison Street 
CHICAGO 


Camera Headquarters for Tourists 











350 


SCIENTIFIC AMERICAN 


JUNE • 10.W, 


W«* E the ancients gifted with I 
strange powers of foresight? Their 
amazing predictions have startled the 
scientific world. Astounding is the 
revelation that they possessed a tocrat 
wisdom for the supremacy of man 
and the mastery of life which has 
been preserved throughout the ages. 
Let the Rosicrucians explain how you 
may share this heritage of learning by 
writing today for the fascinating free 
Sealed Book. Address' Scribe N O.H. 

The ROSICRUCIANS 

1 San Jose (AMORC) California | 
NOT a religious organization 


THE MECHANISTIC AUTONOMY OF NATURE 
with 1935 supplement on 

The New Vortex Atom 

120 pages, 25 diagrams 

The ONLY system which ascribes struc- 
tur« to protons, electrons, and neutrons 
A CHALLENGE TO OFFICIAL SCI¬ 
ENCE whose present-day teachings about 
the atomic nucleus are flatly contradicted 
and shown to be erroneous. 

Price, postpaid, #1.00. 

Money must accompany order 
C. F. KRAFFT. 2510 Q 8t.. N.W.. Wwhlnfltan. D. C. 
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Established 1853 

Corn Exchange 
Bank 

Trust Company j 

13 WILLIAM STREET i 

and 

73 Branches located in 
Greater New York 

Membsr of tha Fsdsrsl Dspojlt Insurance 
Corporation 



WORLD-WIDE RADIO 

Conducted by M. L. MUHLEMAN* 


Resonance Indicator 

I T is extremely difficult to tune a highly 
selective receiver to exact resonance 
with a signal without some means of visual 
indication. Many receivers are equipped 
with tuning meters or “electron eyes” just 
for this purpose. A self-contained resonance 
indicator, made available by the Technical 
Appliance Corporation, may be easily con¬ 
nected to the average broadcast or all-wave 



A self-powered resonance indicator 
for broadcast or all-wave receivers 


receiver not equipped with a tuning indi¬ 
cator. 

The unit employs two 6H6 metal tubes in 
conjunction with a 6E5 electron-eye tube. 
One 6H6 is used in a voltage-doubling cir¬ 
cuit to supply the necessary plate power fot 
the 6E5. The other 6116 operates as a linear 
diode detector, the rectified signal of which 
is amplified by the triode section of the 
6E5 and applied to the electron-eye section 
of the same tube. Since the unit is com¬ 
pletely self-powered, it does not place any 
drain on the receiver with which it is used. 

Aside from indicating when the receiver 
is tuned to exact resonance with a desired 
signal, the resonance indicator will also 
show the presence of weak station carriers 
which ordinarily might not he heard. It is 
therefore of distinct assistance in tracking 
down weak DX stations. 

The resonance indicator may also lie used 
for aligning the r-f and i f amplifier stages 
in a receiver, and as an output meter. It 
may also he employed for all-around ser¬ 
vicing work on radio sets. 

Radio’s Political Aspect 

ADIO engineers have unwittingly com¬ 
peted with the governmental agencies 
in thinking up new alphabetical combina¬ 
tions to characterize functions. The AAA’s 
and the CCC’s have much the same ring as 
many of the radio engineering abbreviations. 
Since some of these abbreviations are as 


confusing to the layman as are many of 
the New Deal appellations, it might be 
well to provide actual definitions. They are 
as follows: 

ABC - Automatic Bass Compensation 

AFC Automatic Frequency Control 

ACC Automatic Gain Control 

ASC Automatic Selectivity Control 

AFC Automatic Tone Control 

A VC Automatic Volume Control 

QWC Quiet Automatic Volume Control 
The abbreviations ACC and A VC actu¬ 
ally refer to the same function- gain or 
amplification —meaning much the same 
tiling as volume. 


Frequency Drift 

P RECISE adjustments are required in a 
broadcast or all-wave receiver if all 
tuned circuits are to he in exact resonance 
or alignment. Heat alone can affect such 
adjustments and as a result, most receivers 
are aligned at the factory while they are in 
operation or “warm.” 

It is obvious, then, that when a receiver 
is first turned on it is out of alignment by 
an amount equal to the contraction of the 
metal in coils and condensers. The receiver 
is not “tuned up,” in the same sense that 
an automobile engine is not “tuned up,” 
until the correct operating temperature D 
reached. Therefore, during the first ten 
minutes or so signals to which the receiver 
is tuned may appear to drift or distort 
slightly. 

If frequency drift or distortion is still 
apparent after the receiver has reached 
operating temperature, the difficulty is more 
than likely due to a change in frequency of 
the converter oscillator. It is not often that 
frequency drift can he attributed to the 
station to which the receiver is tuned as 
most modern transmitters are crystal con¬ 
trolled and the frequency is maintained at 
a high degree of accuracy. 


Where to Listen 

IT 11 the arrival of Spring, the wave¬ 
length bands below 30 meters are 
providing listeners with many new DX 
catches. The 25-meter short-wave broadcast 
hand is particularly good now, while the 
20-meter amateur hand is active until mid¬ 
night and after. Many of the English ama¬ 
teur ’phone stations can he picked up as 
late as 8 o’clock in the evening. 

The 10-meter amateur band is “open” 
until early in the evening, and is practically 

•Editor AU-Wmv Red to * 
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free from station interference. This is a 
“super-distance” hand and is crammed full 
of surprises. However, very careful tuning 
is required. If the vernier knob is not turned 
slowly, most of the stations will he passed 
by. 

The new Detroit News short-wave station, 
W8XWJ, is just a ways off the high-fre¬ 
quency end of the 10-meter amateur hand. 
It will be found at 31,000 kc (31 me), hut 
because of the skip distance, can he heard 
only in certain localities. This station is on 
in the early evening. 

Many interesting conversations can he 
heard over station WOU, owned by the New 
England Telephone Company, and used for 
communication with fishing vessels. The 
station operates on a wavelength of 110.6 
meters or 2306 kc. 

Many short-wave listeners have enrolled 
as active students in a course on modern 
radio which is being broadcast over station 
W1XAL, Boston, on a wavelength of 40.6 
meters or 6.4 megacycles, by the Massa¬ 
chusetts State Department of Education. 
This continuous course includes a series of 
lectures, now going on, by Mr. C. D. Belcher, 
radio engineer and formerly radio inspector 
with the United States Department of Com¬ 
merce. These lectures are given on Mondays 
from 7 to 8 P.M., E.S.T. 

The German short-wave station DJD U 
hack on the air on 25.40 meters or 11.7 
megacycles. Particularly good reception 
should he had from this station during the 
warm weather. 


Beam Power Amplifier 
Tube 

I T is a known fact that true reproduction 
of orchestral renditions through the me¬ 
dium of a radio receiver cannot he realized 
unless the output amplifier has sufficient 
power-handling ability to take care of tin 1 
wide excursions in volume of the average 
musical selection. Reserve power is required 
to handle volume peaks without introducing 
distortion. 

With the introduction of volume expan¬ 
sion in radio receivers (See page 223, April 

1936.. Ed. 1, a demand has arisen for a tube 

having far greater power-handling ability 
than previous types of home-receiver output 
tubes. The requirements of a receiver having 
the volume-expansion feature are far more 
rigid than the requirements of the average 
receiver; to he truly effective, output powers 
in the vicinity of 20 watts and more are 



GL6 btftsn power Amplifier . 


necessary in this particular type of work. 

RCA has announced a new all-metal tube, 
known as the 6L6, that meets these require¬ 
ments. This new power pentode lias a num¬ 
ber of distinctive features made possible by 
the application of new design principles in¬ 
volving the use of directed electron beams. 
The beams of high electron density are pro¬ 
duced by constraining the electrons with po¬ 
tential fields set up by the tube electrodes 
arranged to give the d^ired effects in the 
assembled tube. 

Because of the new design, this unique 
tube bus extremely high power-handling 
ability, high efficiency, and high power sen¬ 
sitivity. With comparatively low driving 
power, a single tube, operated as a Class A 
amplifier, can supply an output of 11.5 watts 
to a loudspeaker. Two of the tubes operated 
as Class A push-pull amplifiers are capable 
of a maximum output of 11.5 watts. When 
used under Glass AB conditions, a pair of 
the tubes in push-pull can supply as much as 
10 to 60 watts output! 


Tuning Indicators 

A N electron-ray tuning indicator can he 
. added to any type of broadcast or all¬ 
wave receiver equipped with automatic vol¬ 
ume control, by the use of a special adapter 
placed on the market by a number of manu¬ 
facturers. The installation is not at all diffi¬ 
cult. 

A tuning indicator has two advantages: 
First, it will show when the receiver is 
tuned to exact resonance with the desired 
signal, thus insuring the listener against 
distorted reception; second, the indicator 
permits “silent tuning'’ from station to sta 
lion. Since the electron ray immediately in¬ 
dicates tlie presence of all hut the weakest 
station carriers, one may tune with the vol¬ 
ume contiol turned to its minimum volume 
position. 


German Television Gable 

S IEMENS and Halske coaxial cable, con¬ 
structed with a newly invented insula¬ 
tion called “styroflex,” has been placed in 
use for the piping of television impulses. 
The ruble is constructed of an inner copper 
wire of 5 millimeters diameter following the 
longitudinal axis of the cable. This wire is 
kept in place by a “styroflex” spiral. Around 
both is a foil, then a linen sleeve, and finally 
a lead jacket. How “styroflex” is made is 
not definitely known. It is transparent, flex¬ 
ible, and as thin as paper, and is said to he 
highly efficient when applied to this pai- 
tirular purpose. 

The coaxial cable will handle 4000 kilo¬ 
cycles, now occupied as follows: one hun¬ 
dred talking hands, up to 1000 kilocycles, 
and a television hand from 1000 to 1500 
kilocycles, now used to produce a 40,000 
point picture, or the equivalent of 180 lines, 
25 changes per second. 

Authorities claim that this cable will 
later be used for a television hand of 2000 
to 4000 kilocycles, 380 to 400 lines, 25 
changes per second. 

Siemens and Halske also have a new 
cahle called symmetrische which they claim 
is as good as or better than, but different 
from the coaxial cable, in that the “styTO* 
flex” makes possible two longitudinal wires 
in the core, one of which is used to handle 
the return circuit instead of the usual spiral- 
wound copper sleeve. 
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ELECTRIC REFRIGERATORS 


Modern 

Radio Servicing 

By Alkhkd A. Ghihahm 

In 1274 pages plu^ a comprchen* 
Mvc index lia^ been packed all of 
the information that the radio ser¬ 
vice man needs in order to investi¬ 
gate intelligently the trouble in 
radio receivers and also to advise 
correctly regarding the installation 
and proper usage of new receivers. 
The hook is thoroughly up-to-date 
in every respect and covers the very 
latest information on such things as 
noise reducing antennas, metal 
tubes, interference prevention, and 
so on. The text is prepared so that 
a minimum of study is necessary in 
order to delve into the meat of any 
particular subject, and numerous 
drawings and photographs aid to a 
clear understanding.—$4.25 post¬ 
paid. 

For sale by 
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eggs also stay fresh much bolter in cold 
storage than unoiled eggs. In an eight - 
month storage test the original grade was 
retained by 65.8 percent of the eggs oiled 
at a temperature of 60 degrees Fahren¬ 
heit, by 55 percent oiled at 80 degrees, hut 
by only 32.5 percent unoiled. 

Eggs given an oil and vacuum carbon 
dioxide treatment retained 88 percent of 
their original grade at the end of the stor¬ 
age test. This method, developed by T. L. 
Swenson of the Bureau of Chemistry and 
Soils, was 35 percent more efficient than 
plain oiling, and 173 percent more efficient 
than storage with no oil treatment. 

In the vacuum process eggs are dipped 
in oil in an air-tight chamber. Enough 
air is pumped out to create a partial vacuum. 
Some air also escapes from the eggs. When 
carbon dioxide is turned into the chamber 
the eggs draw enough oil into the pores 
of the shell to form a complete seal. Car¬ 
bon dioxide has a stabilizing effect on the 
egg white. If air is used eggs do not retain 
their freshness. 

Tractor Smashes 23 Tons 
of Worthless Old Drugs 

E LEVEN truck loads of old drugs and 
patent medicines weighing more than 
23 tons were recently hauled to the city 
dumping ground at Dallas, Texas. There 
a 10-ton tractor ran over them until all were 
destroyed. 

This was the largest quantity of such 
products ever destroyed by Texas food-and 
drug officials, who are co-operating with the 
Federal Food and Drug Administration in 
trying to stop the activities of unscrupulous 
salvage drug dealers. It included drugs and 
medicines bearing Spanish-American war 
tax stamps. Some were made in Indian Ter¬ 
ritory Indore Oklahoma was admitted as a 
state in 1907. Labels on bottles of “Scientific 
Electric Fluid” guaranteed this product to 
cure 37 different diseases. “Recommended 
for all the chief ailments known to the hu¬ 
man system” was printed on packages con¬ 
taining Dr. Cary’s vegetable ointment. 

Although better-class 'druggists keep old 
products from their shelves, the salvage drug 
business became unusually active last year 
in Texas and other southern slates. Much 
of the old material picked up at auctions of 
bankrupt, fire-damaged, or distressed stocks 
found its way into interstate commerce. Co¬ 
operation of state authorities with the Fed¬ 
eral Food and Drug Administration has 
made it possible to confiscate and destroy 
large quantities of these worthless drugs. 


Microscopic Chemistry 

I T is frequently necessary in medicine and 
biology to perform an analysis where no 
more than a few drops of secretion or a 
microscopic fragment of tissue are avail¬ 
able. In such cases the usual methods of 
chemical analysis are of little avail, and the 
technique of microchemistry was born of 
this necessity. Old style test tubes, beakers, 
and flasks have been discarded for new 
equipment which is more nearly comparable 


in size with the samples of material ana¬ 
lyzed. Beakers of 100 and 300 cubic-centi¬ 
meter rapacities are replaced with micro¬ 
beakers the size of a thimble. Test tubes as 
small as 1/50 of an inch in diameter find 
use in the more exacting investigations. The 
eonventional measuring graduate is re¬ 
placed with an accurately calibrated glass 
tube 4/1000 of an inch in diameter. A 
special microburner, which gives a blue 
flame two or three millimeters in height, 
is used in working with these small capil¬ 
lary tubes. Small platinum crucibles, 
beakers, flasks, graduates, and hair-like 
platinum wire -every piece of equipment is 
at least as tiny as the kitchen furnishings 
of a small child’s doll house. 

Problems of industry which were pre¬ 
viously practically impossible of solution 
are now being solved with accuracy. An 
unimposing streak, a tiny flake of rust, and 
the microchemist turns detective to ferret 
out some industrial crime that otherwise 
would have gone unsuspected. One example, 
that of a broken wire in a resistance unit in 
a steel plant, is described by E. G. Van- 
Brunt of the General Electric Co. At first 
the wire was suspected of being defective, 
hut subsequent analysis of minute particles 
near the break showed the presence of 
sulfate. The trail finally led to a nearby 
blast furnace which admittedly gave off 
sulfurous fumes, thereby clearing the wire 
of blame. 

The serious scaling of certain chromium- 
alloy heating units on lest at red heat wus 
traced, through the aid of microchemistry, 
to improper rinsing of the lubricant in the 
original manufacture. Traces of sodium, an 
extremely destructive agent when heated 
with chromium-alloy materials in air, were 
found in the surface of the heating units. 
It was finally learned that the lubricant 
used contained a form of combined sodium 
which had broken down chemically to form 
u powerful alkali when the units were 
rinsed to clean them. The trouble was 
remedied by a change of lubricant —a cause 
of difficulty that might not have been dis¬ 
covered without micro-chemistry.— A. E. H. 


SHOES 

'T'HE u»c of a new cellulose cement 
x is revolutionizing shoe manufac¬ 
ture. One half of the production of 
women’s street and dress shoes, and 
a growing percentage of men’s 
shoes, are neither sewed, nailed, nor 
pegged; the soles are cemented to 
the uppers. 


Nervous Breakdown 
Termed State of Mind 

S ICKNESS in which the patient’s mind 
and nerves are upset—a nervous break¬ 
down, for example—is not an ailing condi¬ 
tion like typhoid fever or tuberculosis but 
a state of mind, Dr. Louis Casamajor of New 
York City recently told members of the 
American College of Physicians. 

Typhoid fever is something which has 
happened inside the patient’s body. Ner¬ 
vous and emotional sickness, on the other 
hand, is something “which has happened 
to the relationship of the patient to the world 
in which he has to live,” Dr. Casamajor ex¬ 
plained. The patient suffering from such 
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nervous sickness is up against a situation 
or influence in his life which he cannot take 
in his stride. So he hecomes ill just as he 
would if a disease “germ*' got him down. 

The conflict between his instinctive urge 
for security or satisfaction of personal wants 
and the demands of civilized society makes 
him sick. Some of the factors which may 
cause this kind of sickness are the stress 
of war, of modern business competition, of 
deciding whether to return to work after 
industrial injury or to stay home indefinitely 
on compensation. Dr. Casamajor said. 

Another theory of the causes of such ner¬ 
vous sickness is that the patient is over¬ 
sensitive to either emotion or physical sensa¬ 
tion such as pain. This view was presented 
by Drs. Austen Fox Riggs and Horace K. 
Richardson of Stockhridge, Massachusetts. 
In treating such patients, these doctors try 
first to make the patient understand the 
cause of his nervous ailment—psycho-neu¬ 
rosis i** the technical term -and then to 
help him use this understanding of himself 
in learning how to live more efficiently. - 
Science Service. 

Dehydration of 
Turpentine 

HEN the oleoresinons exudates of 
various species of pines are steam 
distilled, the condensed distillate consists 
of spirits of turpentine and water. Turpen¬ 
tine is lighter than water and, generally 
speaking, immiscible with it. The two por¬ 
tions of the distillate arc separated by 
gravity, the water being removed from the 
bottom and the turpentine from the upper 
part of the receiving vessel or separator. 
This separation is often incomplete, a frac¬ 
tion of 1 percent of water remaining emul¬ 
sified with the turpentine which will also 
contain a few thousandths of 1 percent of 


water dissolved in it, warm turpentine hold¬ 
ing more water in solution than cold tur¬ 
pentine. A warm turpentine saturated with 
water will, when cooled sufficiently, become 
turbid and free water will separate. Further¬ 
more, droplets of water are carried over 
with the turpentine and as a result turpen¬ 
tine as sold on the primary markets and in 
hulk usually contains small quantities of 
water. The presence of water in turpentine, 
especially separated offeree water, is very 
objectionable. Free water dissolves the glue 
coating of turpentine barrels and causes 
leaking, and badly corrodes iron containers 
and discolors the turpentine. Dissolved wa¬ 
ter alone will slowly cause rusting of iron 
and discoloration of turpentine. 

A number of substances are known which 
will remove water from or dehydrate certain 
other substances. The substance suitable for 
dehydrating turpentine must be cheap, ef¬ 
fective, and one which will not contaminate 
or react with turpentine. It lias been found 
that sodium chloride, possibly the cheapest 
of the dehydrating agents, does not con¬ 
taminate or react with turpentine and 
when used in a properly designed appa¬ 
ratus removes from freshly separated tur 
pentine all the free or suspended water and 
u sufficient quantity of the dissolved water 
to permit the turpentine to he cooled to 
10 degrees, Fahrenheit, without separation 
of the trace of water remaining. 

Although the dehydration is not perfect, 
it has lreen found that the turpentine which 
has been run slowly through the dehydra¬ 
tor no longer dissolves the glue or glued 
barrel and that turpentine can he shipped 
und stored in barrels, black iron, and gal¬ 
vanized drums much longer without leak¬ 
ing, discoloring, or becoming turbid, pro¬ 
vided, of course, the barrel or drum is well 
glued, clean, and free from ni*t or loose 
zinc oxide when filled. 
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who is a noted plant biologist on the staff 
of the Curnegie Institution, reveals the con¬ 
tinuous variations in the amount and qual¬ 
ity of mature wood laid down in tree- 
trunks and describes his basic researches. 
Carnegie Institution of Washington, Wash¬ 
ington, J). C .— Gratis. 


A Statement in opposition to the establish¬ 
ment of a municipal power and light 
plant in New York Citv and to the creation 
of municipal power authorities should he 
of interest to those who are concerned with 
public utilities in any municipality. Pub¬ 
licity Bureau , The Merchants' Association 
of New York, Woolworth Building , New 
York City. -- Gratis. 
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Frank R. Doming and Joseph T. Nerden, 
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for class room instructors in the Connecti¬ 
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method. McGraw-Hill Book Company , Inc., 
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25 cents. 
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Dost Explosions Hi ring Kirf. Fighting, 
Circular No. 385, l . S. Department of 
Agriculture, deals with the extent of dust 
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pamphlet describing some of the recent 
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ing how business men can protect them¬ 
selves by making complaints to the proper 
parties. National Better Business Bureau , 
Inc., 405 Lexington Avenue, New York 
City. — Gratis. 
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developed type of gripper which makes pos¬ 
sible the rapid and economical construction 
of glass and tiling walls. These grippers are 
claimed to bold the tiles under all condi¬ 
tions of stress, vibration, and changes in 
temperature. W rite for Bulletin ()3(>F to Sci¬ 
entific Ameri< an , 24 West 40th Street, New 
York City. — 3-cent stamp . 
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a hack-geared, screw-cutting, engine lathe, 
which has gone through 32 editions and is 
now famous. Smith Bend Lathe Works. 
South Bend, lnd.—25 cents. 


IF YOU SMOKE 

(Continued from page 313) 


of di-ethylene glycol? Is the question not 
>et settled, or arc the manufacturers too 
inert to make the indicated change? It is 
known that some of the manufacturers are 
studying this question, also that the existing 
“inertia” derives more from the consumer 
than the producer. Tobacco tastes are as 
sensitive as drinking water tastes. If the 
manufacturers were all definitely convinced 
tomorrow of a superiority, and made the 
change in a sudden manner, still Mr. John 
Public would set up an unearthly din. Re¬ 
educating John would be a costly task. The 
hesitation—if there is any—on the part of 
the manufacturers themselves is therefore 
understandable. “Any change in established 
tobacco tastes requires overcoming habit¬ 
changing resistance. A tobacco that tastes 
different must win its way gradually, even 


if it is easy on tSe throat, and such has 
been the case thus far.” 

Attempts to assess the various effects of 
smoking are so subject to the human equa¬ 
tion that, in one experiment. Doctors 
Michael G. Mulinos and Raymond L. Os- 
l>orne of the Department of Pharmacology 
at the College of Physicians and Surgeons, 
Columbia l (Diversity, eliminated them by 
building a mechanical cigarette smoking or 
puffing machine and attaching to it a test 
tube containing a solution which became 
saturated with the smoke. Then they in¬ 
stilled two or three drops of this solution 
into the conjunctival sac in the corner of 
a rabbit’s eye and noted the amount of 
swelling, redness, and objection by the an¬ 
imal. It was found that the swelling 
(edema) produced by the smoke-solution 
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from cigarette which contained no hygro¬ 
scopic agent lasted an average of 31 min¬ 
utes, that from di-ethylene glycol treated 
cigarettes 8 minutes; and that from gly¬ 
cerine treated cigarettes 45 minutes. On 
increasing the percentage of glycerine the 
irritation was slightly increased, hut a sim¬ 
ilar increase in the percentage of <li- 
cthylene glycol caused it slightly to decrease. 

The puffing machine is shown in the 
illustration. It was adjusted to lake four- 



The puffing machine, which elim¬ 
inate* the uncertain human factor 


second puffs oner each 15 seconds until the 
cigarette is consumed to the hull. The cig¬ 
arette is inserted in the end of the hori¬ 
zontal tube «, and the large, loose tube b is 
placed around it in order to keep off drufts 
which would otherwise alter its normal 
speed of burning. From the cigarette, the 
tube a leads down close to the bottom of 
the water in c f and when suction from an 
air pump is applied at d the smoke is drawn 
into the water, which dissolves its contents 
as in the oriental hookah. 

The remainder of the apparatus is for 
tin* purpose of giving the intermittent 
puffs. The suction pump is attached to / 
and, as long nothing plugs the open¬ 
ings in i (at g and h) the suction at / 
merely draws in air at these openings. But 
if water is suddenly dumped into the fun¬ 
nel g this water not only prevents ingress 
of air there, hut the water, running down 
into /, also plugs h until it runs out. Tin* 
suction applied at / is then passed along 
to d and the cigarette. 

Instead of having a man stand by the 
apparatus occasionally dumping water into 
the funnel, in order to make the cigarette 
puff, a tipping bucket shown at e, is used, 
as in standard laboratory practice. This is 
simply a square of metal bent along its 
diagonal into a curve, supplied with a trans¬ 
verse partition as shown, and pivoted at 
its bottom center. Water from a tiny stream 
above the bucket slowly fills one side un¬ 
til it overbalances, spilling the water out 
and into the funnel. Then the other side 
fills and tips into tlu* sink; and so on and 
on, at intervals determined by adjustment 
of the incoming stream and of the stops 
beneath either side. The stopcock at /, if 
closed, would render the smoking steady 
instead of intermittent, provided h were 
also closed, but was not used in this ex¬ 
periment. 

As stated by these Columbia University 
pharmacologists after their experiments, 
“it is obvious that the cigarettes which had 
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been made with' di-ethylcne glycol as hy¬ 
groscopic agent proved to he less irritating 
than those with no hygroscopic agent, und 
much less irritating than those with gly¬ 
cerine.” 

The amounts used were those ordinarily 
used in the manufacture of cigarettes, that 
L, 2.74 percent di-ethylene glycol and 3.65 
percent glycerine. 

Similar experiments were made by 
Wallace, Reinhard, aftd Osborne of the 
New York University College of Medicine, 
and the findings gave a close agreement 
with those just described. The duration of 
irritant effects from the glycerine treated 
cigarette was also found to he much longer 
than with the di-ethylene glycol cigarettes. 

What about the acidity of tobacco? Ac¬ 
cording to the Journal of the American 
Medical Association “there seems to he no 
evidence that the acidity of tobacco smoke 
is of the slightest importance to the health 
or to irritation of his throat by the tobacco.” 
Perhaps the talk of acidity is a smoke¬ 
screen. 

What. then, of smoking? Has science an 
answer to the question whether smoking is 
harmful? How much ought an individual 
to smoke? 

OCIHNCF need not answer these questions, 
O for they have already been answered by 
tests on more than 100,000.000 guinea pigs 

those of us who smoke. Most smokers- - 
probably all smokers are doubtless harmed 
to some extent, usually not great, by smok¬ 
ing. Likewise, most or nearly all smokers 
derive some pleasure and satisfaction from 
smoking. As Professor Mendenhall says, 
a packet of cigarettes is u “packet of rest,” 
and the same is true of cigars and the pipe, j 
That is, tobacco is a mild sedative- -it i 
quiets our nerves. Most of us contrive, gen- 
♦ *lally without thinking, to adjust the extent 
of our smoking in such a way as to make 
a net gain of smoking satisfaction over 
smoking harm. The few who do not, do 
not employ their entire intelligence or else 
they ure too weak to do so even when they 
sense its need. As it probably will do little 
or no good to preach to this minor fraction, 
we pass on. The average intelligent smoker 
senses when he is smoking too much, be¬ 
cause be docs not feel well, and he eases 
off, often unconsciously. 

Scientific experiments, then, are inter¬ 
esting, and the findings derived from them 
provide us with something interesting to 
talk about with other smokers while we 
smoke. But the human raee has already 
tried out the tobacco experiment and finds 
perhaps something like this; smoking does 
not do a great deal of good but it does 
not do a great deal of harm. Most members 
of the same race, smokers included, would 
also agree that smokers in general would 
he much more widely tolerated by other 
members of it if they would bury their 
butts six feet underground. 

• 

/7T One of the most provocative features 
of this review is the discussion of the 
present controversy over the relative merits 
of glycerine and di-ethylene glycol as hy¬ 
groscopic agents. Doubtless this argument 
will continue for some time. Scientific 
American will , therefore , keep in close 
touch with the situation and , when further 
findings of sufficient importance are re * 
ported , pass them along to its readers .— 
Thf. Editor. 
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HUTCHINSON’S TECHNICAL AND 
SCIENTIFIC ENCYCLOPAEDIA 

Edited by (’. F. Tweney and 
/. P. Shir shot 

I OOK for anything you wish—vec- 
J tors, germs, sewage, atoms, cinema¬ 
tography, exocoetidae, ballistics, fur¬ 
naces, lycoperdon, insulation, gears, 
zymurgy, oxygen—-and you'll find a dis¬ 
cussion of the subject in one of these 
four volumes, if it is in the field of 
science, pure or applied. This remark¬ 
able work, comprising over 2400 pages 
thoroughly illustrated with numerous 
photographs, sketches, diagrams, cross- 
sections, working drawings, is the only 
one of its kind published for a quarter 
of a century. Being British, there are 
present some Briticisms, but there is usu¬ 
ally a cross-reference to the American 
equivalent. If we had a monthly “must" 
for technical and scientific workers, this 
would be it for this month. $25.00 
f.o.b. New York City (weight, 18 pounds 
unpacked.) F. I). McH. 

WHY KEEP THEM ALIVE? 

By Paul de Kruij 

HE author of “Microbe Hunters" 
and other famous popular books 
crusades in this, his latest one, against 
the fact that the discoveries of medical 
science are not yet generally available 
to the poor. Many commentators appear 
to think that this book represents a 
break in de Kruif's unusually effective 
style of presentation it is so frenzied 
and frantic and keyed up that this re¬ 
viewer, at least, found it repellant. He 
scolds perhaps too much to give his ap¬ 
peal maximum effectiveness. Sometimes 
there is more light where there is less 
heat.—$3.20 postpaid. A. (>. /. 

FARADAY 

B\ Sir Robert A. Had field , Bt. 

T is quite possible that the average 
person thinks of Faraday in connec¬ 
tion with some of the early experimental 
work with electricity; it is less well 
known that he devoted a considerable 
amount of study to the development of 
alloy steels during the years 1819-1824. 
Faraday’s work in this field was certain¬ 
ly far in advance of the needs of his 
time. The present book has gone thor 
oughly into the subject and presented it 
in the light of modern knowledge. The 
author, a noted metallurgist and manu¬ 
facturer, has collected and analyzed^ a 
large mass of material from the litera¬ 


ture and documents of the past and has 
embodied facts of interest in his book. 
The material presented is in no sense a 
biography of Faraday but rather a run¬ 
ning story, told from the technician’s 
point of view, of the development of 
steels and alloys duritig the past cen¬ 
tury.—$6.25 postpaid.— A. P. P. 


THE BATTLE OF JUTLAND 
By Commander Holloway H. Frost 

ERE at last is a complete study of 
the most important naval encoun¬ 
ter during the World War, the battle 
which heartened the Germans and which 
was characterized by bad judgment on 
the part of the British commanders. 
Seven leading chapters give the back¬ 
ground of the battle as they discuss the 
course of the War and the various cam¬ 
paigns which led up to the noted battle. 
From there on, the action is covered in 
minute detail, the movements of all 
ships being carefully traced and dia¬ 
grams being included to show every bit 
of strategy. Commander Frost concludes 
his book with two chapters which dis¬ 
cuss the effects of the battle on the 
course of the War. Admiral David Foote 
Sellers says in regard to this book: “1 
know of no one better fitted to write on 
the subject of this book than the late 
Commander Frost.’’- $4.70 postpaid. - 
F. I). McH. 


THROUGH MY TELESCOPE 
By W. T. Hay 

BOOK of textbook facts on the 
planets, and a few added aspects of 
elementary astronomy, “warmed over" 
in easy, chatty form for readers with¬ 
out previous knowledge of the science. 
The author is an English variety stage 
actor who, as an amateur astronomer, 
discovered the remarkable white spot on 
Saturn that attracted much attention in 
August, 1933.—$1.65 postpaid.— A. G. I. 

ADVENTURE BOUND 

Edited by Chester L. Persing and Ber¬ 
nice E. Leary 

REFARED expressly to “interest 
non-readers in reading," this book 
has been edited with the view of giving 
the high school freshman and upper 
grammar grade pupils sugar-coated 
knowledge. The various stories are told 
in simple narrative form tinged with 






adventure. The subjects covered include 
aviation, radio, exploration, invention, 
farming, motion picture photography—- 
all told in a manner that makes for 
light, easy reading. Despite the audi¬ 
ence at which this l>ook is aimed, the 
present reviewer will wager that many 
a grown-up will pick up this book and 
read it from cover to cover. Not only will 
he read it with interest but he will take 
away frqm it bits of knowledge that 
otherwise have escaped his attention. — 
$1.15 postpaid.— A. P. P. 

HIGHLIGHTS OF ASTRONOMY 

By ffalter Bar thy, Assoc . Prof. A sir on. 
I 1 niv. Chicago 

T HOSE who wish to study astronomy 
from the student’s angle may find 
aid in this book, which is the text used 
for the astronomical portion of the in¬ 
troductory course in the physical sci¬ 
ences at the University of Chicago. It 
stresses astronomical time reckoning, 
also exercises on the actual sky, but 
lays relatively little stress on the uni¬ 
verse outside the solar system. It has 
270 pages and is neatly produced. 
$3.20 postpaid.— A. G. /. 


THE ROMANCE OF CHEMISTRY 
By If illiam Foster , Ph.l). 

A SIDE from its use of an extremely 
- trite title, this lx>ok is a highly com¬ 
mendable study of the more interesting 
phases, from the layman’s standpoint, 
of the whole subject of chemistry. Dr. 
Foster has a certain facility of expres¬ 
sion which makes his story very read¬ 
able for those who are interested in the 
general background of chemistry, its 
personalities, and its developments.— 
$3.20 postpaid.- F. D. McH . 

NEW WORLD ftCTURE 
By George W. Gray 

F ROM the macrocosm to the micro¬ 
cosm—from the Universe down to 
lhe electron—George Gray, a widely 
known scientific writer, has dealt with 
the whole physical world in this out¬ 
standing book. Relativity, matter and 
energy, cosmology, expanding universe; 
electron, atom, waves and particles— 
these are the main entities dealt with. 
Every chapter in this book was worked 
out in collaboration with the ablest 
scientists—mainly those in different 
branches of the Carnegie Institution of 
Washington, Gray’s style of present®- 
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tion is readable and simple, and he in¬ 
terprets as he goes; in fact his whole 
book consists rather more of interpreta¬ 
tion than mere exposition, and it is ac¬ 
curate interpretation at that. His book 
represents a vast amount of work and is 
a remarkable synthesis. S3.70 post¬ 
paid.—/!. G. 1. 

HEATING AND AIK CONDITIONING 
By John R. Allen 

REVIOUSLY issued under the title 
“Heating and Ventilation.” this book 
in a thoroughly revised form deals with 
its subject-matter from an engineering 
point of view. Details are given for in¬ 
stallation of various types of units and 
sufficient information is presented to 
make possible a thorough analysis of 
buildings in which heating and air con¬ 
ditioning plants are to l>e installed. 
Numerous tables and comprehensive 
line drawings serve to make the whole 
subject clear to the reader with an en¬ 
gineering background.—$4.20 postpaid. 
A.P.P . 

STUDENT’S MANUAL OF MICRO¬ 
SCOPIC TECHNIQUE 

By J. Carroll Tobias 

T HE author of this book started bis 
own microscopical activities with a 
peculiar advantage over the authors of 
most manuals—he happened to live in a 
small town, isolated from help, and 
therefore knows just what it means not 
to be given definite, explicit, practical 
instructions and data on things in so- 
called “practical” books. Years later he 
prepared his book and it clearly shows 
“the special advantages of early pov¬ 
erty,” in that it really comes to grips 
with the work it treats, instead of leav¬ 
ing the too-enmmon gap between the 
perplexed and irritated reader and his 
subject. In scope, it covers the micro¬ 
scope itself, collecting microscopic ob¬ 
jects from water, killing, fixing and pre¬ 
serving, dissociation, section cutting, 
staining, preparing and mounting hard 
objects, preparation and handling of 
animal material, preparing vegetable 
specimens, the polarizing microscope, 
accessories and, finally photomicogra- 
phy—all in 205 compact, illustrated 
pages that are to the point and don’t 
“hold out” on the reader.—$2.65 post¬ 
paid.— A. G. /. 

DIESEL AND OTHER INTERNAL- 
COMBUSTION ENGINES 

By Howard E. Degler , M.E., MS. 

HIS critical survey of a vitally im¬ 
portant phase of present-day indus¬ 
try and transportation gives enough of 
the background of the subject to enable 
the reader to grasp the thoroughly up- 
to-date descriptions of various types of 
engines. The book is presented as a prac¬ 
tical text on the principles of opera¬ 


tion and the performance of stationary, 
portable Diesel and gasoline engines. 
Well illustrated with photographs, detail 
cross sections, and line drawings of the 
various types discussed.— $2.65 post¬ 
paid. A. P. P. 

DIESEL ENGINES. OPERATION 
AND MAINTENANCE 

By L. H. Morrison 

T HE editor of Diesel Power has done 
much to clear up, in this volume of 
just over 200 pages, many of the little 
problems in the operation, repair, and 
maintenance of Diesels. He gives infor¬ 
mation not only on the principles of 
Diesels but their installation, and on the 
technical aspects of the cylinders, valves, 
pistons, governors, fuel injection nozzles, 
air compressors, and other parts, which 
are so different in the Diesel from ordi¬ 
nary automotive practice. This is a prac¬ 
tical text for heavy-duty engines.— 
$2.40 postpaid.— F. I). McH. 


THE ANATOMY OF PERSONALITY 

By Howard W. Haggard, M. D ., and 
Clements C. Fry , M. 1). 

HE senior author of this new book 
was the author of a very widely read 
book called “Devils. Drugs and Doc¬ 
tors.” The present book is on scientific 
character reading and should increase 
its reader's insight into other people as 
well as themselves. If you are frank with 
\ourself, not an egoist, and can “take 
it,” you will probably recognize your¬ 
self somewhere in this book—if not, you 
should place an order for a halo. Dif¬ 
ferent types are discussed and concrete 
examples given, such as the egoist, the 
egocentric, the sensitive, the meek, the 
useful—people we all know and the 
hidden motives and mechanisms of their 
actions are laid bare. Well written.— 
$3.20 postpaid. .4. G. /. 


THE BOYS’ BOOK OF MODEL AIR¬ 
PLANES 

By Francis A. Collins 

HIS third edition of a well-known 
book has been brought thoroughly 
up-to-date and gives the latest informa¬ 
tion for the construction of all types of 
model airplanes. It describes various 
types from small paper gliders up to 
and including long distance flight 
planes. The book is thoroughly illus¬ 
trated with both photographs and draw¬ 
ings which pertain to the text.—$2.15 
postpaid.— A. P. P. 

TELEVISION 

By M. G, Scroggie , BSc ., A.M.I.E.E. 

A LTHOUGH written from a British 
. point of view, this book surveys the 
entire field of television and presents 






explanations of the various systems in 
a non-technical manner. It will be of 
value to the layman who wants to find 
out what television is all about; a more 
technically-minded person will find that 
it gives a complete pic ture without ob¬ 
scuring the story with technicalities. 
Present results and future potentialities 
are covered.—$1.65 postpaid.— A . P. P. 

A MATHEMATICIAN EXPLAINS 

By Mayme I. Logsdon , .Issue. Prof. 
Math., Unit. Chicago 

A SHORT, elementary course in gen¬ 
eral mathematics -’arithmetic, ge¬ 
ometry, trig, analytic geometry, calculus 
—is given at the University of Chicago 
as a sort of survey, and this is the text¬ 
book. It was written “for the adult who 
knows no mathematics beyond elemen¬ 
tary algebra and geometry.” However, 
it evidently takes for granted collateral 
oral instruction, and this reviewer 
doubts whether the isolated worker who 
has not at some time studied calculus 
(to choose one example' from the book) 
could “go it alone” by means of this 
l>ook unless he already bad a flair for 
mathematics, since it seems to take pre¬ 
vious familiarity or oral help for 
granted. Still, others may differ. -$2.65 
postpaid. —A. G. I. 


NEON 
By S. Gold 

A N entirely practical handbook about 
- “neon” signs and their manufac¬ 
ture. Not only persons intending to make 
such signs, but others who wish to know 
the technique, will find this a valuable 
treatise. The language is simple- not 
that of the physicist or technician. The 
hook is British in origin and the prac¬ 
tice descri!>ed is that of Great Britain. 
$4.65 postpaid. -A. G. 1. 


MANUAL ARTS—EDUCATIONAL 
AND VOCATIONAL 

By S. C . Roberts , Ph.B., Head of Dept. 
Manual Training , State College of W ash. 

A TEXTBOOK of manual training in 
wood work; also of chair caning, 
rush seating, concrete work, wood turn¬ 
ing, and period furniture making. It does 
not seem to be very explicit and is prob¬ 
ably intended for use in collection with 
oral instruction, but the out-of-school 
reader who already possesses some man¬ 
ual instincts will probably find it suffi¬ 
ciently complete to be a help in work 
of this kind.----$2.65 postpaid.--/!. G. 1. 
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Your Hearing 

By W. C. Phillips and H. G. Rowell 

How to preserve and aid hearing by fuels from the ex¬ 
periences of two outstanding anthoiities. The mechanism 
of hearing, the varieties and causes of hearing trouble, 
with a careful statement on the possibilities of remedial 
medical treatments, are all carefully explained, as well as 
lip reading, mechanical aids, and systematic hygiene for 
the conservation of hearing. This is a constructive attempt 
to supply the lack of knowledge which results in making 
a disaster out of a mishap.—$2.15 postpaid. 


Good Eyes for Life 

By 0. G. Henderson and H. G. Rowell 

The seope of this hook is what the average intelligent 
person would like to know about his own eyes and their 
<are. It explains the eye machinery, and the more com¬ 
mon rye troubles. It cites the various theories of eye 
changes and shows us how to avoid some of them by 
intelligent use of our eyes. Reading parts of this hook 
would be a good prescription for that hoy or girl of 
yours who insists on reading when lying down, slumped 
down, and so on; and incidentally some grown-ups might 
profit similarly. It is elementary and can he understood 
by anyone.—$2.15 postpaid. 


New Feet for Old 

By John Martin Hiss, H. Sc., M. I). 

A pr act if A I, hook for the millions who suffer from their 
feel, by a specialist in whose files are the carefully 
analyzed records of 20,000 cases embracing every con¬ 
ceivable type of foot trouble. In an effort to relieve some 
of this unnecessary suffering, the author explains the 
mechanics of the foot, just what causes trouble, and how 
it can readily he overcome. The last chapter, “Aids t<> 
Home Treatment,” is alone worth the price of the hook. 

$2.15 postpaid. 


You Must Relax 

By Edmi m> Jacobson, M. I). 

U Yor weai yourself out more through nervous tension 
than actual work, as many do, the graduated exercise 
and M*|f-disciplinary methods described in careful detail 
in this hook should help you to reduce this kind of 
strain due to modern living. It describes relaxing, which 
turns out to be much very much--more of a science 
than it appears to he on first thought. $1.60 postpaid. 
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Overcoming Sleeplessness 

By Charles Wkm iiekk, Ph. G. 

'I'llis little hook is for people who can’t sleep, and is 
full of practical advice on how to fall asleep. It is so 
full of good advice about going to sleep that it kept this 
reviewer wide awake during the hour it took to read it. 
It describes many practical soporific expedients.—$1,10 
postpaid. 

Getting Acquainted with 
Minerals 

By Georce Letch worth English 

This hook is aimed specifically at the amateur collector 
and it tells him how to go about collecting —what to do 
and what not to do. With this information is combined 
a general elementary treatise on crystallography and min¬ 
eralogy all prepared by an author who has been an 
outstanding mineral collector and a scientist as well 
as lifelong collector. A really practical hook, witli 257 
illustrations and 307 pages of text.—$2.65 postpaid. 


The Book of Minerals 

By Alfred C. Hawkins 

A non-TECH NK'Ai., elementary handbook of mineralogy, 
rovering minerals in general, crystal forms, tlu* finding 
and identification of minerals, and the description of the 
different mineral species. This hook would provide an 
excellent introduction to a science which is the basis 
of a growing hobby mineral collecting. $1.65 postpaid. 


What Makes People Buy 

By Donald A. Laird 

The professor of industrial and applied psychology at 
Colgate University now prepares a readable treatise 
for sales managers, advertising and business men. This 
hook is a study of what the customer is like, what he 
wants, what are on the top layers of his mind, and what 
a successful salesman is like. This is a practical hook for 
practical people and is not a thesis for closet students. It 
is based on the newer findings in psychology.- $2.65 
postpaid. 




Handbook for the Amateur Lapidary 

By J. Harry Howard 

Hehk at last is something of a real book on a subject concerning which there have been 
little more than pamphlets, and mighty few of these. One of these was the one dollar sketch, 
“The WOrking of Semi-Precious Stones/’ by the same author, who also wrote, in Scientific 
American, March, 1932, an article on amateur lapidary work or gem polishing. Howard’s 
newest hook now provides practical instruction in all kinds of gem cutting for the beginner 
and for the advanced amateur. Its accent is on the practical, for this is a real shop hook that 
tells not merely a lot of generalities alnuit lapidary work hut actually how to do it, how to 
set up the rig to do it with, and even where to get the parts of thut rig. Lapidary work wus 
much of a trade secret till Howard bored in, learned the methods and, by means of his hooks, 
turned the secrets into a fascinating hobby for everybody.-'$2.15 postpaid. 
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A MONG the mammals preserved in the newly opened African Hall at the Amer- 
ican Museum of Natural History, New York, is the mountain gorilla shown on 
the front cover. The late Carl Akelay deserves and has been given the major part of 
the credit, not alone for making possible, through his enterprise, this new monument 
to the passing wild life of Africa, the African Hall, but for preserving in Africa, 
alive and closely protected, the remaining gorillas. Disgusted with the earlier taxi¬ 
dermy which consisted merely of "stuffing” animals, Akeley, himself a sculptor, in¬ 
vented new ways of mounting them artistically. He knew his gorillas, having almost 
lived with them in Africa, and his observations dispelled earlier fables about them. 
Gorillas, if made to fight, are terrible opponents but, like nearly all animals in¬ 
cluding the more intelligent specimens of Homo sapiens, they avoid a fight whenever 
it is expedient. The big male shown on the cover weighed nearly 500 pounds. 
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50 Years Ago in .. . 



LICK TELESCOPE -‘The trustees have awarded the contract for 
mounting the 36-inch objective (now in the hands of the Messrs. 
Clark, of Cambridgeport) to the firm of Warner & Swasey. The 
telescope is to be 57 feet long; the diameter of the tube is 42 
inches. The tube is suspended at the middle, and the point of 
suspension is to be 37 feet ahove the floor of the dome.” 


ELEVATED HAILWAY- "The system herewith illustrated is the 


invention of Mr. Joe V. Meigs, of I 
under conditions far more exact¬ 
ing than would be found in actual 
practice. The trial road, begin¬ 
ning at the shops of the company 
on Bridge St., East Cambridge, 
has one curve of 50 feet radius, 
165 feet long, on a grade of 120 
feet, and on level and curves has 
grades of 240 feet, 300 feet, and 
345 feet. So far everything has 
worked in the most satisfactory 
manner, the train rounding the < 
and mounting the steep grades ^ 


1, Mass., and has been tested 



eedingly sharp curves easily, 
lout trouble/’ 


IKON AND SUGAR—“M. M. Klein and A. Berg have been study¬ 
ing the action of sugars on the corrosion of boilers, and find that 
sugar in water has an acid reaction on iron, which dissolves it, 
with a disengagement of hydrogen. The quantity of iron dissolved 
increases with the proportion of sugar in the water. The salt of 
iron formed is the acetate. These results are worthy of note in 
sugar refineries and places where sugar sometimes finds its way into 
the boilers by means of the water supplied.” 


PROGRESS—"Prof. R. H. Thurston, Director of Sibley College, 
Cornell University, in bis lecture before the graduating class of the 
Rose Polytechnic Institute, at Terre Haute, Ind., took for his 
subject the nation’s great problem, the possibility of progress 
without revolution and without those periods of darkness and 
distress which have heretofore been its recording milestones. The 
solution of this problem he finds in education, the careful, moral 
cultivation of the people at large. ... In the ideal education, the 
citizen is fitted for the pursuit of every desirable object in life.” 


WATER POWER "Nowadays, when so many of the small cities 
throughout the country are supplying themselves with water works, 
it seems time to notice a ('lass of small motors in which the water 
pressure can he utilized to develop power for driving such various 
kinds of machinery as are UMially operated by hand.” 

EXPOSITION—"The people of the beautiful and enterprising city 
of Minneapolis, Minn., are actively engaged in arranging for their 
grand industrial exposition, which is to he opened on the 23rd of 
August next. The exposition has obtained, by donation of citizens, 
a site of acres of ground in the heart of the city, a central 
and commanding position overlooking the Mississippi River and 
Falls of St. Anthony.” 


COMPETITION—“The manufacturer who hopes to hold his own 
in the fierce competition which characterizes modern industry 
must of necessity keep a sharp lookout for valuable improvements 
in machinery, and must introduce them promptly when they are 
presented. The movement of the industries is always forward. 
Thousands of ingenious minds arc continually studying out meth¬ 
ods for making processes easier and more economical.” 


THERMO ALARM—"The thermometer figured heiewith is de¬ 
signed for giving indications as to the temperature of silos, grain 
depositories, piles of coal, or certain fabrics that 
arc apt to burst into flame spontaneously and 
set fire to factories or ships. The apparatus is 
connected with the exterior by means of con¬ 
ductors that traverse the surrounding sub¬ 
stances, and that serve to indicate, at every 
moment, that the temperature has or has not 
reached a dangerous height. As soon as the 
needle of the thermometer strikes an index, 
placed at the degree of temperature that it is 
important to know (showing danger of fire I, a hell rings.” 



CABLE—"At present, when telegraphic messages are sent from 
the United States to Brazil, they must first he cabled to Europe, 
and then sent from there to their destination. A new enterprise has 
just been organized in New York for the construction of a direct 
cable from this port to Venezuela and Brazil.” 


A T & T—"The American Tele¬ 
phone and Telegraph Company 
of New York has recently been 
organized for the purpose of 
establishing direct telephonic 
communication between the 
large cities of the country. The 
first line has been constructed 
between New York and Phila¬ 
delphia . . . about 100 miles.” 

DYN\MITH CUN - "Lieut. 
Zalinski is still continuing his 
experiments with the pneumatic 
dynamite gun. The weapon is 
60 feet long and has a bore of 
8 inches, the projectile force 
being air under a pressure of 
1.000 pounds to the square inch. 
When the gun was elevated 32 
degrees, the projectile was car¬ 
ried about two and a half miles.” 


AND NOW FOR THE FUTURE 

((Are Modern Streamlined Automobilei Safe to Drive? 
By Professor Alexander Klemin 

(-The Present Status of Air Conditioning Equipment 
for Home, Office, and Factory, by Philip H. Smith 

((Straightening Out the United States-Mexico Bound¬ 
ary—an Engineering Feat of Unusual Interest 

C Recent Progress in Seismology, by the Noted Priest- 
Seismologist Father Joseph Lynch, S. J. 

((The Bronze Age Woman of Denmark: Fascinating 
Archeological Discovery of a Real Blonde 

((Liquid-Propellant Rocket Development: A Conserva¬ 
tive Account of Rocket Research, by Professor Robert 
H. Goddard 


BENDING BUILDINGS —Ex¬ 
pansion and contraction of 
building materials have "been 
noticed of late in structures of 
stone and iron. The Washing¬ 
ton Monument leans to the east 
in the morning and to the west 
in the afternoon. A plummet 
line suspended in the interior 
of the dome of the Capitol at 
Washington was found by actual 
measurement to swing over a 
space of 4 1 4 inches, making a 
total dip from the perpendicu¬ 
lar of Wi inches. This move¬ 
ment involves the entire dome. 
Some years ago a learned monk 
in Rome suspended a plummet 
in this way from the top of 
the dome of St. Peter’s and 
was astonished to find this 
mysterious movement,” 
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JOHN G. KIRKWOOD 


Personalities 

in 

Science 

J OHN GAMBLE KIRKWOOD, who in 

his twenties has outdone the world s 
best minds in solving long-standing 
problems of molecular chemistry, has 
been awarded the 1000 dollar Lang¬ 
muir prize of the American Chemical 
Society for 1936. Kirkwood, 28. an assis¬ 
tant professor in Cornell University, was 
picked as the most promising \oung 
chemist in America. 

“Kirkwood's contributions are out¬ 
standing,*’ declares the announcement 
of the committee (if award. “He has suc¬ 
ceeded in instances where older and 
more experienced men of proved ability 
have failed to arrive at definite results. 
In early papers, Kirkwood showed an 
intuitive grasp of applied mathematical 
technique and scientific insight excep¬ 
tional in one of his age. Later papers 
are entirely independent contributions 
in which important advances are made 
in the computation of the intra-moleeu- 
lar field of non polar and polar mole 
cub's.” 

Our representative, after calling on 
Prof. Kirkwood at Ithaca, writes: “In 
his plainly furnished quarters, sur¬ 
rounded bv books and technical publica¬ 
tions, with an automatic computing ma¬ 
chine near his desk. Dr. Kirkwood looks 
every bit the scholar which his rare hon¬ 
or indicates. His sandy-colored hair, 
slight frame and fair complexion, give 
unmistakable evidence of his youth and 
of his Scotch-Irish ancestry. His mas¬ 
sive forehead is accentuated by his pre¬ 
maturely thinning hair. Modest and un¬ 
assuming, he greets callers in a friendly 
manner, with almost an apologetic at¬ 
titude for having created so much of a 
stir and for being unable to point to 
any promise of revolutionary practical 
results from his work. He is purely a 
theoretical chemist and his office is to¬ 
tally devoid of any of the trappings of 
a chemist. In fact there is not even a 
chemical odor. He has no hobbies, 
though he plays a little tennis and 
smokes a pipe. He refuses to surround 
his work with glamor or romance, feel¬ 
ing that it is pretty prosaic stuff and 
something which can only challenge the 
imagination of a scientist concerned 
with pure theory. *My work is highly 
technical and theoretical and not excit¬ 
ing enough to talk about’ he stated. 


“His program, lie advised me, centers 
around the general problem of deter 
mining the relation between the proper¬ 
ties of .substances in hulk and the struc¬ 
ture of their constituent molecules. The 
theoretical aspects of this problem fall 
into two classes: (u) The application 
of quantum mechanics to a study of in¬ 
ter-molecular forces and their potentials 
in relation to atomic and molecular 
structure. ( b ) The development of the¬ 
oretical methods based upon statistical 
mechanics for the prediction and cal¬ 
culation of the thermo dynamic proper¬ 
ties of substances from a knowledge of 
the inter-molecular forces. Present work 
is chiefly concerned with problems of 
class (6) with reference to liquids and 
liquid solutions. 

“Specific theoretical problems now 
under investigation or planned for the 
near future are the following: Extension 
of the Debye-Hiickel theory and the cal¬ 
culation of ion pair distribution func- 
ti6ns in concentrated electrolyte solu¬ 


tions; Further application of the theory 
of Zwitterion solutions to the higher 
members of the aliphatic amino-acid 
series and their peptides; Statistical 
critique of the Bjerrum theory of ionic 
association; Influence of intermolceular 
forces on dielectric polarization; Modi¬ 
fication of the Lorentz theory; Influence 
of the dielectric constant of the solvent 
upon the Raman frequencies of polar 
solutes; Further investigation of the 
relation between quantum statistics and 
classical statistics. 

“Work is already in progress on a 
study of the dielectric constants of solu¬ 
tions of the amino acids in non-aqueous 
and partially aqueous solvents. Other 
experimental investigations planned for 
the near future are the following: Mea¬ 
surement of the freezing points of binary 
non-electrolyte solutions and measure¬ 
ment of the electromotive forces of con¬ 
centration cells with transference, in¬ 
volving mixtures of electrolytes and non- 
electrolytes.” 
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IN A VALLEY OF 
NOISY GIANTS 


T HESE giantB of modern times must be modern- 
ized each year—because of changes in car styles 
—and here the machine designer has an oppor¬ 
tunity to draw upon his experience and exercise his 
genius. Basically, the design may remain the same 
as before, but changing automobile body styles make 
necessary much expensive re-tooling and altering 
of machines. These huge presses in a Chrysler 
Motors plant stamp out fenders for this year’s 
Plymouth cars. They range from 10 to 35 feet in 
height, weigh as much as 400 tons, and are Im¬ 
bedded in massive steel and concrete foundations* 
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A tales "device”—sliced bread— 
mothered this machine. Loaves, 
placed by hand on the conveyor, 
are cut by knives—--one for each 
slice—and are carried to the 
wrapping machines at the rate 
of 2000 sliced loaves per hour 



Breeding Machine Brains 


M ACH INKS have been given the 
sense of sight, taste, touch, hear¬ 
ing, balance, ami direction, and 
the ultimate goal is to endow them with 
brains. 

What is the photo-electric col! ap¬ 
plied to a machine but the endowment 
of sight? If a boiler raises an outcry 


Machine Design Evolutionary . . . Basic Design 
Ideas . . . INcw Materials, Processes Demand New 
Machines . . . Empirical Designer Most Successful 

By PHILIP H. SMITH 


when impurities enter the water that 
feeds it, that shows a sense of taste. 
Many machines demonstrate the capac¬ 
ity to feel by reacting to temperature 
changes, while the Gyropilot, which 
aids the operation of air transports, 
possesses both a sense of balance and 
one of direction. 

Here, in this evolutionary develop¬ 
ment which has made machines more 
than mere creatures of muscle, is a fact 
which opens the wav to discover how 
machines come to he and what the 
breeding process promises for the fu¬ 
ture. 

Machines are not all equally ad¬ 
vanced, but all design follows the evo¬ 
lutionary process. As talents are need- 
<*d, they are imparted. Today, engi¬ 
neers say confidently that they can 
‘humanize” machines to solve almost 
any problem, and they have been so 
busy working at it that all industries 
are sudden beneficiaries. Everywhere 
there are new machine tools, new auto¬ 
matic devices with which to improve 
quality of products, to lower the costs 
of production, or* to relieve workers 


from the fatigue of repetitive opera¬ 
tions or undue muscular effort. 

Perhaps you have sometimes won¬ 
dered how these mechanical marvels 
came into existence. Maybe you have 
watched a complex mechanism swal¬ 
low raw material, subject it to different 
treatments, and spew it forth in the 
form of highly finished products; and 
you have pondered how the human 
mind could have conceived such an in¬ 
tricate design to accomplish a pre¬ 
determined end. None of this is easily 
disclosed, because, despite the seeming 
orderliness of machine development, it 
is a most disorderly and unplanned busi¬ 
ness; in fact, it isn’t so much a business 
as an art. 

I NGENUITY is a primary requisite for 
machine designing success and this 
may he found almost anywhere. Most 
practical designs come from “shoemaker 
mechanics”—those who work without 
benefit of formal training but with 
plenty of shop experience. The college- 
trained man does not take kindly to 


machine design and isn't prominent in 
the field. Too often he laeks the pa¬ 
tience to acquire the practical side 
which alone can lift him to the top of 
the heap. Competent engineers declare 
that training in theory, without the 
practical side, tends to make a designer 
too conversant with what can’t be done, 
too aware of supposedly inviolable 
principles, whereas what he needs is 
an tintrammeled mind which knows 
when to make departures. 

Before the first bright idea emerges 
there must he u need, otherwise the idea 
isn’t bright, and need makes every de¬ 
sign problem unique. Probably there 
are as many wavs of tackling the prob¬ 
lem as there are men to do it, lmt a few 
principles of approach arc being laid 
down to increase efficiency in reaching 
solutions. Practically all designers 
agree that a problem can be handled 
best by first stating it in the most ac¬ 
curate engineering terms possible, be¬ 
cause the delineation may reveal clues 
to the solution. Beyond this point 
logic begins to yield to “hunches” 
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A master craftsman guides a carving tool over a finished leg model and a carving opera¬ 
tion is performed on eight other legs. After this roughing out, legs are finished by hand 


trol of the criss-crossing would 
permit the knitting of any de¬ 
sired pattern, and today this is 
being done. 

Obstacles frequently act as 
a spur to the inventive mind, 
and. of course, a patent is the 
best form of obstacle. One auto¬ 
matic machine, still unveiled 
though running 24 hours a day, 
represents an eighth attempt at 
surmounting an impregnable 
patent wall. The first six at¬ 
tempts ran head-on into other 
patents, and, as the designer says. 
“Process of elimination won,” 

“It can’t he done” is a phrase 
that is immensely stimulating 
to the really ingenious person. 
Overcoming the impossible pro¬ 
duced the cigar making ma¬ 
chine impossible because to¬ 
bacco leaves \arv in size, shape, 
and structure. Twenty-five yearn 
labor and about 5,000,(X)() dol¬ 
lars in expense created a ma¬ 
chine that will make 480 com¬ 
plete cigars per hour, in a eon- 


even with those who pride themselves 
on the sound progression of their rea¬ 
soning. 


sary idea to a designer who was develop¬ 
ing a new ceramic. An engineer who is 
about to launch a much improved gear 


timious, sequential operation. First a 
hunch is formed, then it is wrapped in 
a hinder, trimmed, and finally enclosed 


A designer can rarely tell where he grinder got his chief inspiration from in a leaf wrapper. Present machines un¬ 


got his basic idea. To say that a ma- a bobbing machine. 


basically the same as the original, but 


chine stemmed from this or that is like 
trying to fix the point in the heavens 
from which a meteor began its flight. 
You see its brilliance as a fact, but its 
origin remains forever obscure. Com¬ 
ing out of nowhere as a creation, the 
first tangible evidence of an idea may 
be a few pencil marks on the back of 
an old envelope or a rough sketch on 
the tablecloth of a restaurant. But every 
idea has its catalyst and munv of these 


One of the most striking machines 
exhibited in recent months unquestion¬ 
ably was inspired by contact with pre¬ 
vious machines in the same field. What 
makes it outstanding is its ability to 
perform in sequence a number of oper¬ 
ations hitherto performed separately in 
the manufacture of bolts. Combining 
operations makes for economies in han¬ 
dling. The machine isn't much bigger 
than an office desk, vet it takes wire 


refinement of detail mechanisms make 
for better qualit\ products. 

Among the factors limiting the solu¬ 
tion of a design problem, the economic 
factor is always decisive, and that is 
why the best designers are those who 
combine an appreciation of the economic 
side with their capacity to create. Quite 
recent U a machine was developed for 
polishing automobile hub caps and the 
specifications acting as limiting factor-* 


can be enumerated. 

M ACHINES themselves suggest new 
machines. They prompt modifica¬ 
tions, refinements, and new group¬ 
ings of functions. This is evolution¬ 
ary in the real sense. New materials 
often serve as catalyzers because they 
suggest new paths to explore. Advances 
made by one industry suggest adapta 
tions for another. The whole mass-pro¬ 
duction idea provides an example, be¬ 
cause the sueeess of automatic machin¬ 
ery in one place prompts its tiial else¬ 
where. 

All of this imposes upon the designer 
the necessity for keeping abreast of 
developments in all fields. It demands 
that * he use all agencies such as the 
technical press, actually inspect ma¬ 
chines in alien fields, and become con¬ 
versant witli the properties of new 
materials. There is no foretelling where 
the catalyst may hide. A manufacturer 
of wood pulp products, for example, got 
the idea for a beater from an advertise¬ 
ment of a dough mixing machine. A 
mayonnaise mixer provided the neces¬ 


from a coil, cuts off a bolt 
length, cold heads one end, 
points and threads the other 
end and drops finished holts 
into a bucket at the rate of 
75 u minute. 

If it is correct to say that 
many ideas are wholly acci¬ 
dental in their origin, it is 
only another way of saying 
that observation plays an im¬ 
portant role in design devel¬ 
opment. A case in point is 
a completely automatic ma¬ 
chine for knitting fancy hos¬ 
iery. Many years ago some¬ 
one noticed that a circular 
and full-fashioned knitting 
machine, when running two 
threads, occasionally criss¬ 
crossed by accident so that 
the outside thread became 
the inside one and vice versa. 
When threads of different 
color were used, an irregu¬ 
lar pattern resulted. From 
observing this phenomenon 
came the “hunch” that con- 



Dough i* made by thii rounder Into belli, 
which are later molded by machine* into loaves 
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were: delivery to the cap manu- 
faeturer in eight weeks; an out¬ 
put of 800 caps per hour; and 
tlie capacity to polish a variety 
of other small parts. Delineation 
of the problem established three 
aims for pursuit to meet tin* 
exigencies of time and cost. A* 
far as possible existing units 
were to be used, welding was 
to be employed to avoid the de¬ 
lay involved in pattern making, 
and standard unit parts were to 
figure as prominently as possible 
in all sections of the machine. 
The machine as finally devel¬ 
oped exceeded output and de¬ 
livery specifications which goes 
to show how far the technique 
of design has been carried. 

People who marvel at tin* pro¬ 
liferation of machines probably 
fail to realize not only the evo¬ 
lutionary nature of development, 
but the wealth of opportunities 
contributed b\ other contempo¬ 
rary developments. “Even time 
a new mateiial is described. I 



Tubes for tooth paste are made on this machine which trims both ends, threads the neck, 
and gives base coat of paint. The tube, on a spindle, spins its way to completion 


ran think of about 500 applications." 
says one engineer. Development is fan 
shaped, on many salients, and the give 
and take on many fronts fructifies the 
inventive mind. 

Contemporaneous development cre¬ 
ates the need for new machines and de¬ 
mands that existing machines be im¬ 
proved. Cemented carbides hadn't been 
long on the market before they pre¬ 
cipitated a whole chain of events. Car¬ 
bide dies foi the drawing of win* have 
to be drilled to exact limits with dia¬ 
mond dust. An early ripper machine 
designed to perform this (billing had 
a spring to exert the proper pressure 
on the drill and a cam action to raise 
and shift the position of the drill while 
more abrasive wus added by band. To¬ 
day’s machine, a great grandson, in ad 
dition to being u self-contained unit. 



A n«w machine in the making; and 
a complex, heavy lathe doe« the job 


more precise in action, embraces an au¬ 
tomatic abrasive feed In means of a 
controlled pump. 

Cemented carbides, bv virtue of their 
capacity to cut metal at high speed and 
for long stretches without losing their 
sharpness at red beat, bnced advances 
in design of machines which employed 
them in the form of tools. Existing 
lathes, for example, would not permit 
the carbide cutting tools to be used to 
their maximum advantage. What then.'' 
Machine designers got busy and within 
a couple of years u flock of new ma¬ 
chines appeared on the market. 

H ICH-SPEED rutting imposes great¬ 
er strain upon tin* machine opera¬ 
tor, so design took this into considera¬ 
tion. Controls were made more auto¬ 
matic and built right into the machines. 
The latest in variable drive mechanisms 
and gages for measuring work in prog¬ 
ress down to thousandths of an inch 
humanized these mechanisms. 

Notable advances have been made in 
matters affecting safety of the operators 
wherever speed and hazard art* com¬ 
bined. The automatic shaper in the 
wood-working industry has forever 
eliminated the mutilated hand or finger 
as a testimonial of skill and experience 
in this field. The design is such that ro¬ 
tating knives cut in the direction of feed 
and cannot draw hands into tin* path of 
danger. And this pays, because produc¬ 
tion speed has been increased enormous¬ 
ly and a more accurate cutting operation 
is performed. 

New materials are the inspiration for 
many striking machines for which there 
was no need only a few years ago. When 
die casting experienced a re-birth as the 
result of research which made pure zinc 


a reality, new casting machines were 
needed to speed operations. When plas¬ 
tics began to be appreciated as a ma¬ 
terial which could advantageously -up- 
plant many others, there came a call for 
presses to he constructed of metals 
which would icmain unaffected by the 
synthetic* compounds. Adoption of a 
soy-bean plastic hv one* of the large 
automobile inanufae!urers will require 
4-00 press*** of new design. One such 
press molds plastic window frames and 
completes tin* operation in about five* 
minutes. Press design is evolutionary 
and therefore it is not strange to find 
these machines being built by old line 
coneci ns. 

The fiek lc consumer, a constant source 
of headache to engineers, is also a con¬ 
tributor to design progress. When mi¬ 
lady calls f«>r pastel shades in textiles, 
she gets them, hut to the; designer the 
demand meant a problem, llis job was 
to make textile machinery clean in op¬ 
eration and lie did it hv incorporating 
oilless lieurings. Tin* American public* 
would not purchase a new car every 
year if it were* not for style changes and 
these invariably call for some alteration 
in machines. Body streamlining requires 
deep drawing of sheet metal, recently 
made feasible hv metallurgical advances 
ami press design. 

In no industry is tin* need for design 
change and the need for design stabili¬ 
zation so intense as it is in the automo¬ 
bile industry. Mass production welcome's 
machines which will perform several 
operations simultaneously and manufac¬ 
turer^ will pay handsomely to get them. 
Especially built, single-purpose ma¬ 
chines meet this need, but with product 
design changing annually, there is a 
supplementary and insistant demand for 
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The machine which extrude* the metal tubes for various creams, and then ejects 
them by air to a conveyor belt which carries them speedily to finishing machines 


flexibility without sacrifice of efficiency. 

Discoveries of new physical laws 
and principles arc a potent source 
of ideas foi machine design and are 
most likely to give a big jump forward. 
When applied in a practical manner, 
they give rise to a new chain of develop¬ 
ments. The photo-electric cell, which be¬ 
stows the gift of sight to machinery, is 
responsible for the development of ma¬ 
chines which wrap consumer goods with 
more than human precision, sort objects 
according to color, candle eggs, and 
perform other functions where the pow- 
ei of making a choice is de*iird. 

T HE extraordinary breeding of new 
machines during the past hall dozen 
years might lead one to conclude that 
there are very few world* left to con¬ 
quer. But the lact is that the ultimate 
goal is a long way ahead. There can be 
a vast development, even if machines 
are never given brains. 

Design progress is not equally ad¬ 
vanced in all industrial fields. There are 
many backward industries awaiting 
someone to conceive the need fm ma¬ 
chines and the tremendous possibilities 
inherent in them. There is enough 
ingenuity in the country to accomplish 
this once the drift is felt. 

Tin* new' materials being born every 
day afford another stimulus to machine 
design. Even a greatly improved mate¬ 
rial does this. Each material repiesents 
a different grouping of qualities and 
properties to multiply opportunity. 
Metallurgical progress of the past few 
years alone has made countless ma¬ 
chines obsolete when judged by the new 
standards of performance they create. 
The practice of alloying which has done 
so much to bring forth new machine de¬ 


signs is still in its infancy. A prominent 
metallurgist has calculated that the 40 
metals which can be used as alloys af¬ 
ford 102,050 possible combinations and 
if it is assumed that a variation of 10 
percent in the concentration of one ele¬ 
ment constitutes a different alloy, the 
possible combinations rise to more than 
eight million. 

Fabricating methods vie with mate¬ 
rials in bringing inventive genius to the 
fore. The substitution of welding in the 
manufacture of machines formerly made 
of castings already has produced many 
design changes and improvements. Elim¬ 
ination of metal formerly required to 
impart strength, but having no other 
structural advantage, permits an entire- 
Iv new conception of what a design 
may he. 

Unexploited ideas should not he over¬ 
looked us a possible source of machine 
advancement. There are many which 
will remain veiled until a need arises to 
justify their being developed to the 
practical stage; there are others which 
cannot he utilized on economic grounds, 
hut which may he exploited in the fu¬ 
ture. Both these potentials are exhibited 
by the gyroscope idea. Practical applica¬ 
tion wus first made in the marine field 
when the Gyro-stabilizer was installed on 
a nuval vessel. At that time there was 
no recognized need for a similar device 
to aid in aviation. The first successful 
application of the Gyro pilot to aircraft 
carne in 1915, hut it wasn’t until 16 
years had elapsed that it flew the first 
transport plane. In the interim, the de¬ 
vice was perfected, its weight was re¬ 
duced more than hulf to make it 
practical; and, coincidentally, commer¬ 
cial aircraft were developed to a point 
where there was a distinct economic 


need for some device that would have 
“brains” enough to aid a pilot. 

Evolution works slowly in machine 
design because it retards devel¬ 
opment as well as stimulates it. What 
has gone before provides tt springboard 
from which to make departures, hut 
also it determines the point of departure 
which may not l>e the best one. W ; e get a 
suggestion of this in the work that is 
done to establish scientific bases for 
what has come to he accepted as fact. 
Machine development often seems to 
reach a stalemate by following tradi¬ 
tional paths, then upsetting tradition 
gives it a new lease of life. Frequently 
needs urise faster than existing machines 
ran meet them without drastic design 
change*. 

I N recent years cables have been call¬ 
ed upon to take higher voltages and 
heavier loads with a resultant increase 
in their failure. Cognizant of the new 
service requirements, one progressive 
organization has inaugurated exhaustive 
studies of lead sheath. Among the many 
discoveries already made, the fart came 
to light that sheath extruded at 20 feet 
per minute has a greater physical 
strength than when a rate of 60 feet per 
minute is employed. Such studies as 
these are of the tradition-smashing type 
which affect machine design. 

Needs for machine progiess and the 
material* for accomplishing it are as¬ 
sured. hut the future development 
hinges upon the available supply of 
men with imagination, ingenuity, re¬ 
sourcefulness, and initiative. All these 
qualities are essential if man is to weave 
new strands into our industrial fabric 
through the agency of the machine. No 
one questions that such material is 
available, hut on many sides there is 
grave doubt that present training will 
make it consistently fruitful. 

“Unless the apprentice system comes 
hack,” says one engineer, “we must ex¬ 
pect a slowing down of machine devel¬ 
opment.” “Training in overalls is so 
vital,” says another, “we have had to 
establish our own shop training,” while 
another director of a machine design¬ 
ing organization declares: “Skill in ma¬ 
chine designing doesn’t come from 
books? We need college trained men 
who are willing to take off their collars 
long enough to get the practical feel.” 

Machines are the wonders of the age 
because they have traveled an evolu¬ 
tionary course. And the men who made 
them do it, themselves traveled an evo¬ 
lutionary path of truining. Is the ma¬ 
chine frontier to remain unexplored 
because the oncoming generation lacks 
the equipment to tackle it? If that time 
ever does come, then and then only will 
the machine become man’s master. 

Photograph# by Ritas*#, Court##y Th# 8h#rwln- 
Williams Co., Sun Tub# Corp., Th# William# 
Bakery, and W. St J, Sloan#. 



OUR POINT OF VIEW 


Two Years to Go 

UT of the mists that have so long 
surrounded the television situation, 
there recently caine a faint glimmer of 
light. Lal>oratory developments have 
reached a stage, according to RCA en¬ 
gineers, where the next logical step is 
the inauguration of field tests, but—and 
this is a big “but” for the general pub¬ 
lic—television for home entertainment 
on a scale comparable with motion pic¬ 
tures and radio broadcasting is still 
definitely in the future. How far in the 
future it is difficult to say. Engineers 
put it at least 18 months away. Our 
own venture is two years or more— 
probably more. 

At a demonstration of the best tele¬ 
vision reception which we have ever 
seen, indoor and outdoor scenes were 
televised with the iconoscope, sent by 
short-wave radio, and reproduced by 
the kinescope. The equipment used was 
developed by Dr. V. K. Zworykin and 
has been described in our issues of Feb¬ 
ruary 1930 and September 1933. Lab¬ 
oratory developments have improved 
this equipment to an extent where the 
reproduced picture in the present ex¬ 
perimental models is approximately 
nine inches wide and of good detail. 
Viewed from a distance of five feet or 
so, the image is comparatively free from 
“graininess,” and detail is as good as 
might be found in a newspaper halftone 
reproduction of similar size viewed from 
a similar distance. 

Following this demonstration, the ra¬ 
dio and scientific press was treated to 
a heart-to-heart talk with RCA engi¬ 
neers on the immediate future of tele¬ 
vision. With commendable caution, these 
engineers refused to commit themselves 
to any definite statement regarding the 
exact time when television will “enter 
the home,” what the equipment will cost, 
or even what form it will take. This 
leaves lay observers in the perhaps un¬ 
enviable position of drawing their own 
conclusions, based upon their analysis of 
objectives achieved and the possibilities 
of laboratory developments in the imme¬ 
diate future. One thing is certain: the 
field tests which already have started 
may possibly result in turning the whole 
problem back to the laboratory to iron 
out the “bugs,” 

Assuming, however, as we may well 
do under the circumstances, that the 
“bugs” are minor and that extensive and 
careful field tests show television to be 
ready for the public, the technicians 
will face a pr<$)lem complicated by ad¬ 


vances made in other fields of entertain¬ 
ment. The publlfc demands and gets high 
quality motion pictures, either in the 
theater or with home movie outfits. Ra¬ 
dio broadcast entertainment has reached 
a high peak of technical efficiency. Thus 
television, when it is ready, if it is to be 
received as something more than a mere 
novelty, must be able to compete rather 
closely in quality and flexibility with 
these two established forms of entertain¬ 
ment. From a commercial point of view, 
television will probably supplement 
them: the competition we refer to N 
for public acceptance and continuation 
of interest, and is not intended to indi¬ 
cate a commercial competition. 

From the point of view of those in¬ 
terested in the promotion of television, 
the questions now arise: Will the public, 
blase because of a take-it-for-granted 
attitude toward radio broadcasting and 
motion pictures, he satisfied for long 
with television reception of pictures 
small in size and comparatively lacking 
in detail? Will they accept the limita¬ 
tions of image size and program scope 
in television reception? 

Television has come a long way since 
its lieginnings, although on the other 
hand it has been a long time in reaching 
its present stage of development. Re¬ 
markable progress has been made in a 
field that presents difficulties perhaps 
unmatched in any other line of scientific 
research. But there is a long, hard road 
ahead before television becomes a com¬ 
monplace in our everyday lives. That 
the many obstacles will be overcome 
there is no doubt; the tantalizing fact 
that the problems seem insoluble may 
he the very spur needed to urge the 
television engineers toward their still 
distant goal. 

In the light of the present develop¬ 
ments in the laboratory and of the pos¬ 
sibilities to be expected from compre¬ 
hensive field tests, we venture a predic¬ 
tion: Television entertainment on regu¬ 
lar programs will not Ik* available to 
the public for at least two years, at 
which time there will Ik* on the market 
television receivers* with the limitations 
mentioned above. Public acceptance of 
this radio service will be small at first, 
hut the very fact that television may be 
had at a turn of the dial will be an in¬ 
centive that will eventually produce 
television receivers in which the image 
will compare favorably' with home 
movies in both size and detail. When 
that point has been reached, the engi¬ 
neers may well feel that they have ac¬ 
complished a feat of great magnitude. 


Conservation Progress 

ROUT streams and game coverts, 
bass lakes and big-game ranges are 
the natural heritage of this continent, 
but a heritage that has been squan¬ 
dered, laid waste by greedy commercial 
interests with an eye to profit and with 
no respect for the needs or wants of 
the general public. It is, therefore, with 
no little pleasure that we read the pro¬ 
gress report of the American Wildlife 
Institute, organized last year and men¬ 
tioned on this page in our issues for 
September and November 1935. 

With a program that stresses educa¬ 
tion as an effective means to the desired 
end, the Institute has actively taken up 
the cudgels of American sportsmen and 
has achieved in a short time a remark¬ 
able degree 1 of success. It cannot be gain¬ 
said that organization of interested 
groups, so that their combined voice 
will be far stronger than their individual 
voices, is an admirable method of sway¬ 
ing public opinion—and thereby, legis¬ 
lative opinion—in the proper direction. 
This is now being accomplished through 
the formation of the General Wildlife 
Federation by the Institute. The Fed¬ 
eration looks toward the eventual bring¬ 
ing together of thousands of scattered 
sportsmen’s clubs into state federations, 
these to form parts of the national 
group, all working toward a common 
end. With such an organization func¬ 
tioning properly it will be possible to 
exert influence Loth locally and nation¬ 
ally for the best interests of all. 

The aims of the Institute are suffi¬ 
ciently broad in scope to embrace the 
problem of wildlife conservation in all 
its aspects. Already there has been held 
a conference of representatives from 
the United States, Canada, and Mexico. 
Educational propaganda in the form of 
posters, motion pictures, and lectures has 
been released with admirable results. 

The conservationists face a hard bat¬ 
tle, but, in contrast to the spasmodic 
efforts that have been exerted in the 
past, the present efforts are being di¬ 
rected on a scientific and business-like 
basis. In no small measure is Jay N. 
(“Ding”) Darling responsible for the 
success to date. He has been one of the 
guiding spirits of the Institute and the 
Federation. Surely he deserves the sup¬ 
port of every sportsman and nature 
lover who can see far enough into the 
future to realize that, unless vigorous 
action is taken, wildlife on the North 
American continent is doomed to follow 
in the steps of the dodo. 
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The Road to Empire-II 


{In our June number , Dr. Johnson 
described the early results oj the ex¬ 
cavations at Minturnae , Italy , which he 
directed lor the University Museum of 
Philadelphia. He here tells more mi¬ 
nutely of one of the monuments discov¬ 
ered by his expedition.) 

D URING our first week at Mintur- 
nae we discovered the eurly forum 
of the city and the Appian Wa\ 

(though it was to he weeks before we 
recognized them) and began isolating 
a building which we called Temple A. 
On its west flank we were held up by 
a truncated cone of concrete (Figure 1 ) 
six feet in diameter. 

It looked like the base of some mon- 



Figure 1: A truncated cone of con¬ 
crete which was at first a puzzle 


strous column. Starting from a simple 
moulding at ground level, a smooth 
stuccoed shaft rose four feet, breaking 
off abruptly. Jt stood so (dose to Temple 
A that a few inches of its bast* had been 
cut away to make room for the latter’s 
ground course. Therefore 4 —and this was 
important—it was older than the temple. 

I was unimpressed and impatient to 
go on. Fortunately my inspector, Ernes¬ 
to Tarahbo, enjoyed parallel powers of 
initiative as well as unlimited powers of 
veto. He found a comfortable perch up 
top of Temple A and off and on for two 
days I saw him sitting there in puzzled 
dejection. I was mystified, too, but 
ashamed to display it so openly. So it 
was Tarabbo and not I who eventually 
climbed down, scratched a circle in the 
rough top of the ruin, and called Ales¬ 


sandro to dig within. It 
had occurred to him that 
it might be a well. 

The first objects to come 
out were neither signifi¬ 
cant nor exhilarating: 
field stones, potsherds, a 
broken marble decoration, 
loose dirt, then a dreary 
marble statuette without 
head, arms or feet. 

As the hole deepened 
Alessandro lay on his 
stomach scooping out 
sand with a pointing trow¬ 
el until we grew' weary of 
his leisurely progress and 
thrust him down the shaft. 

It was just wide enough 
for his shoulders. 

So far, the finds had all 
belonged to the late Empire. But, be¬ 
ginning al>out four feet down, the shaft 
of the well had been tightly packed with 
broken terracotta roof tiles and tile cov¬ 
ers—and other things. 

It contained little dirt, and with Ales¬ 
sandro handing the tiles up, progress 
became rapid. Without warning, the Vic¬ 
tory (Figure 2) appeared. She was per¬ 
fectly clean except for a little damp 
sand which easily brushed off. We set 
her up, admired her, and photographed 
her. Some of the original paint—gay 
red and blue, white and black—stuck 
to her. She was an acroterion from some 
small temple. We judged her to belong 
to the 3rd Century b.c. At one jump we 
had spanned four or five centuries and 
were back in the middle period of the 
Roman Republic, where we had wanted 
to be all the time. The well’s stock be¬ 
gan to climb. 

Tarabbo nudged my elbow. Alessan¬ 
dro had just passed up a battered stone, 
once part of an altar. On two surfaces, 
still preserved, were traces of letters; 

I made out GVR and around the corner 
FVLG. Months later I realized that 
these were part of the words AVGVR 
FVLGVRALIS, ‘priest of lightning’; I 
have no idea what the rest of the text 
said. 


I took Alessandro’s 
place for a moment. In¬ 
side it was fairly roomy, 
but dark: the blue disk of 
sky gave less light than 
you’d think. I presently 
found myself standing on 
the upper edges of more 
roof tiles packed vertical¬ 
ly. The inside surface of 
the w r ell was not stuccoed. 

I climbed out again. It 
was five o’clock. Tarabbo 
went down for a brief look 
and then we carried the 
marbles, tin* Victory, and 
the inscription to the 
storeroom and knocked 
off, leaving Fasquale, the 
night watchman, to guard 
the well with his life. 

Next day we went on. Alessandro 
spent the morning passing up roof tiles, 
varied now and then by a pailful of wet 
sand and once by the crumbling bones 
of some sheep. Soon after lunch he re¬ 
ported that the shaft was blocked by a 
round stone. We hauled him out and I 
went down. True enough, a column 



Figure 3: "Dug down outside and 
cut a hole in the foundations” 


Excavating the Sacred Well of Minturnae, and the 
Peculiar Surprise that was Found in it . . . What to 
do After Lightning has Struck a Public Building 

By JOTHAM JOHNSON 

University Museum, Philadelphia 



Photo hy W H. Witte 

Figure 2: We found an 
acroterion repreaenting 
a winged victory 
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drum filled the shaft, except for a hand’s 
breadth on each side. It was inches 
wider than the mouth; it could not have 
been lowered into the completed well. 
Therefore it must have been placed be¬ 
fore the well was finished. I pinched 
myself. 

1 reached my arm down between the 
drum and the masonry. Relow the drum 
1 felt a bulging, curved surface like the 
echinus, or cushion, of a Doric capital, 
upside down. This completely filled the 
shaft. The well had clearly been built 
up after these objects had been laid in 
place. It could never have been in¬ 
tended to hold water. 

We called it tin* Sacred Well. Other 
tilings claimed our attention, but we 
looked forward to finishing the job. 
Only heaven knew what primitive trea¬ 
sure might lie beneath those heavy 
stones. 

In the spring Maestro Esposito was 
lent to us from the Naples Museum. 
He dug down outside the sacred well, 
cut a hole in its foundations (Figure 
3), found two capitals (Tuscan instead 



Figure 4: Found two capitals, but 
the odd finds were still a puzzle 


of Doric ) instead of one, hoisted them 
all out and lined them up nearby. 

He also found two coins; one of 
Domitian, Emperor toward the end of 
the 1st Century A.n., the other of Max- 
entius who was ruling in 300 The 
latter was found under the lower capi¬ 
tal. Inasmuch as the capitals had been 
buried about 40 n.< . and never again 
disturbed, the coins called for explana¬ 
tions. Probably they were loose in the 
top fill and slipped down ahead of us 
as we worked, one even reaching the 
mud at the very bottom. 

This was one of the least of our wor¬ 
ries. Esposito had found that the lowest 
30 inches of the foundations were not 
conical but square, like a lidless box. 
He and one Giuseppe set to work on this 
with mallets and stone chisels, to enlarge 
the hole they had started higher up. We 
expected nothing exciting from the ma¬ 
sonry, but the sacred well was not yet 
exhausted. The ‘stones’ imbedded in 
the sandy grey mortar proved to be frag¬ 
ments of terracotta temple decoration, 
of the same date as the Victory. 

The operations were not completely 


uneventful, for the well threatened to 
collapse and we had to build a heavy 
cradle to hold it (Figure 5). Then we 
broke down the three sides we could 
reach, recovering more than a hundred 
terracotta fragments, still brightly col¬ 
ored. The mystery deepened further 
when we found that, instead of sporadic 
unrelated pieces, we could assemble 
them into almost complete plaques (Fig¬ 
ure 6). There were enough types for 
two buildings. Assuming that the miss¬ 
ing fragments are in the inaccessible 
fourth side, it is clear that the builders 
of the sacred well, in devotion to some 
precept of unrecorded ancient ritual, 
had gathered new, unbroken units and 
deliberately smashed them to include in 
the masonry. 

I promised myself a week in a Rome 
library to read about wells. But be¬ 
fore I could get away, tin* Gordian knot 
was cut by the Senator from Minturno, 
who appeared at the dig with a reprint 
front an Italian review in which dozens 
of obscure ancient references had been 
pieced together to describe a ‘bidental.’ 
Roiled down: When lightning struck a 
public building the citizenry, through 
their religious agents tin* haruspiees. 
were at once concerned to purify the 
places struc k and to offer an expiatory 
sacrifice to the author of the untoward 
omen, hoping to repair the past effects 
of the lightning and conjure away fu¬ 
ture effects. 

T HE priests gathered up the material 
traces of the celestial fire, the re¬ 
mains of the objects struck; they sought 
also to find the thunderbolts into which 
old superstitions held that spent light¬ 
ning was transformed. They then dug 
a pit in a clean patch of turf and, sing¬ 
ing funeral hymns, buried the lot. In 
this way the lightning was thought to 
have been buried and made harmless. 
Then they sacrificed a pair of two-year- 
old sheep ( biderMes; thus the well was 
called a ‘bidentaJTl. When this tomb 



Figure 5: The weakened myitery 
well had to be »hored up below 



Figure 6: Plaque* which began 
to provide hints of coming solution 


had been enclosed within a high wall, 
to hide* it from human eyes and protect 
it from outrage*, the ritual was complete. 

Except for the thunderbolts ( ! ) this 
was a fair description of the Minturnae 
monument; u well-like structure con¬ 
taining architectural units of two de¬ 
stroyed buildings (conspicuous ‘re¬ 
mains of the objects struck’) and tlit* 
Imnes from a sacrifice. Then it was 
easy to identify the foundations of a 
wall built to hide the well from view. 
Finally we recognized the two buildings 
involved: the capitolium (capitals and 
one set of terracottas) and the stoa 
(column drum and other terracottas) 
which together had constituted the 
forum of Republican Minturnae. The 
Victory, too small for capitolium or 
stoa, came from some third building 
outside the forum, and implies wide¬ 
spread destruction. 

We can now go back to the beginning 
and reconstruct a short, separate chap¬ 
ter of Minturnae’s history. 

Lightning struck the forum about the 
end of the Republic, and capitolium 
and stoa were burned to the ground. 
The Minturnese set earnestly about con¬ 
structing the expiatory bidental we 
found. Beside the shell of the Capitolium 
they dug a square pit and lined it with 
low masonry walls, incorporating sam¬ 
ple terracottas. Into this coffin they low¬ 
ered the capitals and the drum. Then 
they built up the conical lining of the 
well, balanced precariously, as we 
found, on the middle points of the four 
walls. When it was finished they sacri¬ 
ficed two sheep, and filled the well with 
roof-tiles, the Victory, and a fragment 
of an altar set up by an augur fulguralis 
150 years before. Around it they built a 
wall and called the job done. Later, 
Temple A took the protective place of 
the wall on the east. In the course of 
centuries two coins mafle their way in, 
but otherwise the well was not molest¬ 
ed until the death of the city. 




How Special Agentn of the Federal Bureau of 
Investigation Operate . . . Photography . . . Blood 
Tests . . . Preservation of Evidence . . . Moulage 


equipped with an automatic shutter, 
giving accurately timed exposures of 
one-half and one second, which is of 
great value in copying and making 
close-up photographs. On the other 
hand, in outdoor scenes, where motion 


O SCAR is dead. He was found mur¬ 
dered in his own room. Clues that 
might lead to the solution of the 
crime were not lacking but they could 
be found only after careful examination 
by trained ol>servers. The secret of this 
“mystery drama” is that Oscar is a 
dummy used in the training school for 
Special Agents of the Federal Bureau 
of Investigation, Washington, 1). C. 
After the scent* has been set, students of 
the school are required to conduct ex¬ 
aminations of the room and report their 
results which are graded in accordance 
with their skill in discovering, record¬ 
ing, evaluating, and preserving the evi¬ 
dence found. The importance of this 
work at the scene of a crime cannot he 
over-emphasized because it is here, 
many times, that evidence is found di¬ 
recting clues to the solution of a case. 
For this reason, the Special Agents are 
given thorough training in thi^ phase 
of their work. 

Upon arriving at the scene of the 
crime, it is incumbent upon the investi¬ 
gator to see that nothing in the vicinity 
is touched, if possible, until a complete 
examination has been made. Special 
Agents of the FBI are provided with 


equipment to be used in this examina¬ 
tion, enabling them to obtain the evi¬ 
dence and to record accurately the facts 
to which thev may be called upon later 
to testify in court. 

It is often of the greatest value to have 
a photographic repioduction of the 
scene. Each field office of the Y BI is 
provided with cameras of the latest type, 
which do not require an expert pho¬ 
tographer to operate and which can be 
used with equally satisfactory results 
for indoor and outdoor pictures. One 
of the cameras used in the field offices 
is provided with a double extension bel¬ 
lows in order that it may be 


occurs, exposures as short us 1 '250 of 
a second can be made. 

Notes are taken, in connection with 
the photographs, recording the exact 
position and condition of objects at the 
time of the examination and, whenever 
possible, data are obtained concerning 
their normul appearance and condition. 
Exact measurements, taken by use of a 
tape measure or other measuring device, 
are used to make diagrams on cross 
section paper. A eompuss is frequently 
used in connection with the preparation 
of drawings and diagram* to insure ab¬ 
solute accuracy. 


placed close enough to the 
object to take a full size 
picture. It can be used to 
photograph a handwritten 
signature or a fingerprint 
and in these types of pictures 
a one inch scale is included. 
In all work where the double 
extension bellows is used, fo¬ 
cusing is done by use of the 
camera’s ground glass back. 
This method of focusing is 
particularly helpful in tak¬ 
ing portraits. The camera is 




0*car is dead! Students of the Training School, Federal Bureau of Investigation, 
collect and record all the evidence found at the scene of a hypothetical crime 


After the general survey has been 
made, the examination of the crime 
scene proceeds in an orderly fashion. 
Extreme care must he exercised that 
nothing is overlooked. The magnifying 
glass, which is part of the Special 
Agents’ equipment, can he used to ex¬ 
amine articles for latent evidence. The 
Agents always keep in mind the fact 
that any article at the scene of a crime 
may b%capahle of giving evidence lead¬ 
ing to the solution of the case. It is of 
the utmost importance that any article 
found which, in the opinion of the in¬ 
vestigator should be forwarded to the 
Technical Laboratory of the FBI at 
Washington for analysis, should be care¬ 
fully handled and packed for transmis¬ 
sion. Documents, such as letters, tele¬ 
grams, papers, and so on, are placed in 
Cellophane envelopes to protect the 
latent evidence which may he developed 
in the laboratory. Any dust particles or 
like substances requiring laboratory 
analysis are packed in small boxes. 
Chemically clean vials protect liquid 
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evidence. Labels reading ‘’Do Not Open, 
Evidence For The Laboratory” seal this 
evidence. The Special Agent who pro¬ 
cured the evidence then places the date 
and his initials on the seal. When origi¬ 
nal evidence is received in Washington, 
it is opened in the laboratory and the 
envelope or box in which it was sent is 
filed, after being initialed by the per¬ 
son who received it. Thus a chain of 
custody is established in the event the 
evidence becomes of value in the case. 

It may be necessary to determine the 
nature of stains that appear on some 
substances at the scene of a crime. The 


should be used immediately and mu9t 
be prepared fresh for the examination. 
The physiological salt solution is pre¬ 
pared by dissolving common salt in dis¬ 
tilled water. The strength is .85 percent, 
which is approximately one fourth of a 
teaspoonful of salt in one cup of distilled 
water. 

The positions of stains which prove 
to be blood are evidence of the action 
which caused them. The spattering of 
drops indicates the direction from which 
they fell and the force with which they 
were projected onto the surface upon 
which they were found. Drops of blood 



Moulage death mask, made by the 
process described in the accompany¬ 
ing article. Note preservation of 
minute details in skin and hair 



benzidine test for the pres¬ 
ence of blood is used bv Spe¬ 
cial Agents in the field as an 
investigative procedure to se¬ 
lect stains for further labora¬ 
tory examination. In the 
presence of blood a blue or 
greenish color is produced by 
application of this solution, 
which is sensitive to one part 
in 300,000 and will detect 
very old stains as well as 
fresh blood. 

The first step in making 
the benzidine test in the field 
is the removal of a small portion of the 
stain from the substance to which it ad¬ 
heres. This can be done by chipping off 
a small part of the stain with a knife. 
This substance is then placed on a 
chemically clean piece of white blotting 
paper. A physiological salt solution is 
then dropped from an eye dropper on 
the stain, causing it to dissolve. The 
benzidine reagent iB then applied to the 
blotter and the color, if the stain is 
blood, changes to blue. In order to be 
sure that the test is being correctly per¬ 
formed, a control test is carried out by 
placing the salt solution on another 
piece of blotting paper and applying 
the benzidine reagent. The control test, 
of course, shows no color. 

T HE benzidine solution is prepared 
by placing a few crystals of re¬ 
crystallized benzidine in the bottom of a 
teat tube and adding grain alcohol until 
the benzidine just dissolves. By this 
means a saturated solution is prepared. 
Two or three drops of glacial acetic acid 
are then added and the solution is well 
shaken. After two or three drops of 
hydrogen peroxide are added, the entire 
solution is again shaken. The solution 


from a wounded person who is walking 
will usually be pear-shaped, the smaller 
end pointing toward the direction in 
which the person was going. Round 
drops are found when there is no move¬ 
ment of the wound. If the wound is on 
a person's hand, when he swings his 
arm backwards some of the blood will 
be thrown away from the direction in 
which he is walking, and the smaller 
end of the drop will be pointed away 
from the direction in which he was 
going. 

In addition to the position, the condi¬ 
tion of the substance believed to be 
blood is important. The amount of co¬ 
agulation or clotting helps in determin¬ 
ing the length of time which has elapsed. 
Normally, human blood begins to clot 
in two or three minutes and completes 
the process in seven to nine minutes. 
Variations in conditions surrounding 
the blood cause the time of coagulation 
to vary in each case, but the absence 
of coagulation indicates the lapse of a 
very short interval. 

The drying of blood is another factor, 
independent of coagulation, which is 
utilized to estimate the age of a stain. 
From one to two hours is required for 


a single drop of blood to become 
dry, while larger amounts dry much 
more slowly. 

The color of stains is important. 
In a fresh stain, blood has a bright 
scarlet color. Upon exposure this 
gradually changes first to brown, 
then dark brown, and finally al¬ 
most black. The variation of condi¬ 
tions affects the rapidity with which 
the change of color occurs; how¬ 
ever, from the color of a blood stain, 
a fair conclusion may sometimes be 
drawn as to its age. Under certain 
conditions, blood may be violet, green, 
yellow, or other shades, and the inves¬ 
tigator should not overlook the possi¬ 
bility that a stain showing such shades 
may he a blood stain. 

V ERY often, at the scone of a crime, 
evidence of a perishable nature may 
be found. By the use of moulage, the 
invention of Dr. Alphonse Poller, Vien¬ 
nese scientist, reproductions of such evi¬ 
dence generally can be made with 
absolute accuracy of detail. While pho¬ 
tography is of the greatest value in 
recording and preserving perishable 
evidence, it fails to reproduce the third 
dimension of objects, and often that 
detail is necessary to make identifica¬ 
tion, Moulage is particularly useful in 
showing the shape of wounds existing 
on the body after death, in reproducing 
facial features permanently for iden¬ 
tification, and in preserving impressions 
made upon perishable objects, 9uch as 
tooth marks in an apple and impres¬ 
sions in sand, dust, or mud. 

The application of the moulage pro¬ 
cess does not require any great amount 
of training or any particular technique. 
Commendable work can be turned out 
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Equipment used by Special Agents for recording and preserving evidence 
gleaned at the scene of a crime. Accurate scale drawings are frequently made 


by anyone with u little practice. Hie 
actual process consists of the making 
of a negative mould and a positive east. 
The material for the negative is a col¬ 
loidal preparation while the material 
used in the positive cast is a resinous 
wax. They both require heating before 
being applied. After being heated, the 
negative material is applied to the ob¬ 
ject with a brush or spatula. The nega¬ 
tive hardens upon drying and is easily 
separated from the object. The heated 
positive material is then poured into 
the negative mould ami allowed to cool. 
When that hardening process is finished, 
the negative mould is peeled, cut away, 
or slipped off the positive form and the 
particular piece of work is completed, 
giving a reproduction of the object in 
its finest detail of form and texture. 

M OULACF material may be trans¬ 
ported from the place where it 
was prepared to the scene of a crime in 
vacuum bottles or jugs, as the occasion 
requires. The reproduction can he made 
while the object remains in its original 
position, if desired, and without any 
difficulty or elaborate preparation. 

Where minute detail is unnecessary 
in the reproduction of evidence which 
may perish or he destroyed, plaster of 
Laris casts ma\ be made. This method 
is excellent for tin', reproduction of foot¬ 
prints and tire tread impressions in ihe 
earth or snow. The material is quickly 
and easily made by mixing finely pow¬ 
dered plaster of Paris in water. This 
mixture should he free of lumps and 
air bubbles; care should he taken in 
pouring the mixture upon the object 
to be copied so as not to disturb its 
shape. The mixture is then permitted 
to harden, requiring about 20 minutes, 


being strengthened by imbedding sticks, 
wire or other stiff materials, and is then 
removed. By spraying a thin routing of 
oil on the earthen mould, the sticking of 
earth to the plaster is prevented. Snow 
should be thinly coated with talcum 
powder before the mixture is poured. 

The Federal Bureau of Investigation 
maintains a file of approximately 1800 
specimens of tire patterns, covering tire 
models manufactured by both Canadian 
and American tire manufacturers, re- 
builders, and rernoulders. When a plas¬ 
ter of Paris or moulage cast of a tire 
tread found at the scene of the crime is 
forwarded to the Technical Laboratory, 
it is compared with the designs on file. 


Bv use of this file, the type of tire used 
by an automobile at the scene of the 
crime can he definitely known. Later, 
when an automobile is recovered which 
may have been used in connection with 
the crime, specimens of tire tracks from 
all parts of the tire's surface can he ob¬ 
tained and matched with the tracks 
found at the scene of the crime. 

D AILY, at the Technical Laboratory 
of the FBI, experiments are being 
carried on by technicians in an effort 
to provide the investigator in the field 
with new scientific equipment and to 
augment the use of existing equipment. 
Special Agents in the field are kept ad¬ 
vised concerning the progress of this 
work and each month the entire inves¬ 
tigative personnel of each field office is 
required to attend a conference at which 
new developments and new methods of 
scientific approach to the problems of a 
case are discussed. Without a scientific 
approach in the held, science in the 
Crime Laboratory would he mateiially 
hampered. The interdependence of these 
two phases of criminal investigation is 
kept uppermost in the mind of the in¬ 
vestigator as he conducts his examina¬ 
tion at the scene of the crime. 

• 

Editor’s Notf: The admirable rec¬ 
ord of the Department of Justice 
in cleaning up hid nap ping cases un¬ 
der the Lindbergh Laic is disclosed ! h\ 
a recent Associated Dress dispatch . All 
“public enemy ” kidnapping eases un¬ 
der the jurisdiction of the Department 
have been solved , resulting in the con¬ 
viction of lib persons in 63 kidnap¬ 
pings , Twenty-nine of these went to 
jail for life; sentences of all totaled 
202H years. 



A collection of equipment for field office* of the Federal Bureau of Investiga¬ 
tion includes such items as tools, lights, binoculars, and, of course, handcuffs 





High Efficiency From New Lamps 


Rainbow Colors . . . Sun-Like Brilliancy . . . Still 
in Laboratory Stage . .. May Open Vast New Fields 


A POSSIBLE revolution in lighting 
practice may he approaching as a 
result of developmental work now 
in progress on two new forms of mer¬ 
cury lamps known as fluorescent and 
capillary types. The first appears to have 
great potentialities in providing a wide 
range of remarkable colored lighting 
effects; the second of relatively small 
dimensions- produces, in some cases, a 
brilliance exceeding that of the sun and 
emits a wealth of photo-chemical rays 
useful in commercial, industrial, and 
therapeutic applications. Since the 
lamps are still in the laboratory stage 
of development, it has not yet been de¬ 
termined whether the\ will eventually 
be used in combination with convention¬ 
al incandescent lamps or as separate 
units. 

Initial development of the capillary 
lamp was done by the Philips Glow 
Lamp Works of Eindhoven, Holland, 
and subsequent American research at 
the Lamp Development Laboratory of 
the General Electric Company, Nela 
Park. 

For the electric energy used, tin* fluo¬ 
rescent lamps will give from SO to 200 
times as much colored light as do ordi¬ 
nary colored incandescent lamps, and 
in addition produce a quality of color 
far superior. Within the bulb is a trace 
of mercury, a small amount of argon 
gas at low pressure, and a special flu¬ 
orescent powder which clings to the 
inner surface of the glass, 

W HEN the lamp is turned on, the 
argon serves as a “starter,” and in 
a few moments a feeble, blue light and 
a large amount of invisible ultra-violet 
radiation is generated. Tin* invisible ul¬ 
tra-violet radiation strikes the fluores¬ 
cent coating and is transformed into 
visible radiation of colored light, the 
various colors being produced by pow¬ 
ders of different chemical composition. 
In this transformation of invisible ultra¬ 
violet radiation into visible radiation 
lies the great gain in efficiency over the 
present use of colored incandescent 
lamps. 

It is expected that the new fluorescent 
lamps will be widely used in homes, 
theater lobbies, supper clubs, hotels, 
stores—in fact, wherever colored light 
can serve as decorator and scene painter. 

The new capillary lamps, which are 
of both air- and water-cooled types, can 
be made to emit about three and one half 
times as much light, for the electric en¬ 
ergy consumed, as the average incan¬ 
descent lamp. Jhey derive their name 



Two of the fused quartz capillary 
lamps. At right is the water-cool¬ 
ed type; at the left, air-cooled 


from the tiny tube or bore in each lamp. 
In the tiniest capillary lamp, the Imre 
is so small that it will hardly accom¬ 
modate a common pin. It is in this tiny 
“tunnel” that extremely high pressure 
can be developed. Like other mercury 
lamps, the capillary lamps require spe¬ 
cial equipment for starting and opera¬ 
tion and need several minutes to arrive 
at full brilliancy. 



Foot laboratory specimens of tha 
new flu ore acent mercury lamps. In 
tha foreground is a sample of the 
fluorescent powder used in them 


Water-cooled capillary lamps—only 
an inch long-and one eighth of an inch 
in diameter—will supply as much light 
as the conventional 1000-watt filament 
lamp. It has been found that by raising 
the pressure within the lamps, the pro¬ 
duction of red rays is increased to such 
an extent that it is possible to obtain 
about as much red from these tiny lamps 
as exists in sunlight. At the highest pres¬ 
sures yefc attained in the laboratory— 
equivalent to several tons per square 
inch—the brightness of the light pro¬ 
duced exceed^ that of the sun. Linder 
very high pressures, however, the lamp^ 
are likely to break from excessive heat, 
hence the need of a jacket containing 
cooling water. 

The light from the air-cooled capil¬ 
lary lamps, being rather deficient in red 
rays, is unsuited for uses where color 
discrimination is important. It is pos¬ 
sible, however, to place the air-cooled 
lamps within bulbs inner-coated with 
fluorescent powder, and early experi¬ 
ments in this connection indicate a con¬ 
siderable improvement thereby in color 
quality. This may eventually result in 
light of a quality akin to daylight. The 
air-cooled lamps, in their present form, 
are about two inches long and three 
eighths of an inch in diameter—yet they 
produce light equivalent to that of a 
200-watt incandescent lamp which is 
about 8 inches long and 3Vi inches in 
diameter. 

I T is expected that capillary lamps will 
find ready application in a host of 
fields. For example, the air-cooled 
lamps, inside of bulbs inner-coated with 
fluorescent powder, should be “natu¬ 
rals” wherever a higher quality and 
quantity of work-light is wanted. Within 
clear bulbs of special glass, these lamps 
deliver beneficial ultra-violet in such 
abundant amounts as to hold great 
promise in the therapeutic and photo¬ 
graphic fields. 

Water-cooled capillary lamps, be¬ 
cause they produce photo-chemical rays, 
sun-like brilliance, and are relatively 
small in size, hold great promise for 
application in highly specialized fields. 
The future will probably see these lamps 
used in blueprinting; in motion picture 
production and projection equipments; 
in air beacons and searchlighting units ; 
and possibly in street, highway, store, 
and factory fields. 
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Are We Inside a Dark Nebula? 


Recent Investigations Suggest that Our Pail of 
Space is Slightly Hazy, and Provide a Hypothesis 
of the Origin of the Sun’s Family of Comets 


By HENRY NORRIS RUSSELL, Ph. I). 

Chairman of the Department of Astronomy and Director of the Ob¬ 
servatory at Princeton University. Research Associate of the Mount 
Wilson Observatory of the Carnegie Institution of Washington. 
President of the American Astronomical Society. 


E VERYONE familiar with antinom¬ 
ical photographs is acquainted 
with the dark nebulae those 
mormons foggy nr dusty regions of 
space which appear here and there 
against the starry background of the 
Milky Wav. Some of them are readily 
visible to the unaided eye- notably one 
in Cygrms, which crosses the Galaxy 
transversely, and other great irregular 
regions in Ophiuehus and Scorpio, 
above Antares. The most prominent ol 
all, close to the Southern Cross, lias born 
known for centuries to mariners by the 
name of Coal-Sack. 

A first glance at the photograph sug¬ 
gests that the denser of these clouds arr 
entirely opaque. But careful counts of 
the numbers of stars in equal regions of 
the sk\ within the obscured regions and 
outside show that this is not the case. 
The stars behind show through, but 
with brightness diminished to a quarter 
or even a tenth of the original intensity. 


Compared with these cosmic clouds, 
an ordinary terrestrial fog seems like a 
solid wall; it cuts off more light in a 
hundred yards’ thickness than a dark 
nebula does in a light-year. Indeed, the 
clearest and most pellucid air is opaque 
compared with them. The hundred or 
two of miles which the rays of the set¬ 
ting sun traverse suffice to reduce its 
light to less than one percent of what 
we get at high noon. 

The Coal-Sack, which obscures a 


smaller proportion of the lighl. and is 
many parsecs in thickness, must he 
many thousand millions of times more 
transparent than the purest air or else 
correspondingly thinner than the air wc 
breathe. The whole solar system might 
he immersed in such a cloud, without 
diminishing the light of the remotest 
planet by an amount which our most 
delicate photometric apparatus could 
measure. 



A region, about eight degrees square, around Rho Ophiuchi (at center). "It Is 
clear,” Barnard says, "from an inspection of the picture, that the actufcl back¬ 
ground of the sky here consists of a uniform distribution of stars." On this back¬ 
ground are seen one Urge and several small lanes of dark nebulosity extending 
to the left. These dark irregular cloud regions are mentioned by Professor Russell 
in his opening paragraph and their distance is approximately 400 light-years 


T HE light of the stars, which shows 
through the cloud from outside, 
would he perceptibly weakened; hut if 
we were near the middle of a uniform 
hall of thin haze, the stars all over the 
sky would be affected to about the same 
degree, and it would he hard to find 
this out. If, however, we were near the 
edge of the cloud, so that it looked much 
thicker on our side of the heavens than 
the other, we should see more stars on 
the clear side than in the opposite direc¬ 
tion. But then we would have to make 
sure that there were not really more 
stars there—which would not lie easy. 

Go still further: Suppose that the 
fog, though very thin, extended so far 
that all the nearer stars were included 
within it: Could we detect it then, even 
if it was lop-sided? An interesting 
paper by De Gorlin of Lund in Sweden 
attempts an answer. 

The parallaxes and distances of thou¬ 
sands of stars have been observed, by 
the direct trigonometric method, using 
essentially the surveyor’s geometrical 
principles, and also spectroscopically 
—finding from the intensities of certain 
lines in the spectrum how bright a star 
really is, observing how bright it looks, 
and then calculating the distance. Thin 
fog in interstellar space will not affect 
the first method at all—so long as we 
can see the star. But it will vitiate the 
results of the second, for the calcula¬ 
tions are made on the assumption that 
space is clear, and the faintness of a 
star due only to its distance. Obscuration 
of light will make the stars look fainter, 
and our calculations will put them too 
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far off. If the fog is thicker on one side 
of the heavens than the other, the dis¬ 
tances of the stars on that side, deter¬ 
mined from their spectra, will therefore 
l>e too great. On the clear side they 
will be too small—since the spectro¬ 
scopic calculations are adjusted so as 
to make the average for the whole sky 
come out the same as by the more direct 
method. 

In the great catalogue of parallaxes, 
recently published by the Yale Observa¬ 
tory under I)r. Schlesinger’s direction, 
there are some 1100 sturs whose dis¬ 
tances have been determined by both 
methods. Dr Corlin, studying these re¬ 
sults, and grouping the stars in different 
regions of the heavens, finds that, on 
the average, the spectroscopic method 
puts the stars in the southern heavens 
(Scorpio, Centaurus, the Southern 
Cross) rather farther away than do tlie 
direct measures of the same objects, 
while in the opposite region (from 
Cygnus to Andromeda l the reverse is 
the case. 

This suggests that our part of space 
is indeed slightly hazy, thickening tow¬ 
ard the first-mentioned direction, and 
thinning toward the other. The haze ap¬ 
pears to thicken on the side toward the 
center of the (ialaxy. 

T HIS result, if confirmed by other 
methods of study, as its author re¬ 
commends that it should he, will he of 
great general interest. It may lie noted, 
however, that the degree of fogginess 
which I)e Corlin derives is verv small 
indeed far less thun in such dense 
obscuring clouds as the Coal-Sack - 
and that it changes ver\ gradually. The 
maximum difference in absorption of 
light which lie finds, between stars 30 
parsecs (160 light-years) away, in op¬ 
posite directions, amounts only to a 
fraction of a stellar magnitude, while 
on the edges of the best-known dark 
nebulae, a similar change happens in 
something like a thousandth part of the 
distance. Small as this chunge is, it 
cannot keep on much farther than is 
indicated by his investigations (which 
were deliberately limited to the near 
stars, and for sound reasons), for in 
the region where he finds the haziness 
to he increasing, we observe the mag¬ 
nificent star-clouds of the southern 
heavens, while the opposite side of the 
Milky Way is much less brilliant. But 
there is nothing impossible, or even im¬ 
probable, about this. 

If we are really in a nebulous region 
nf space, some astronomical problems 
apparently quite unconnected with the 
original problem may be solved -in 
particular, the old and difficult one: 
Where did the comets originate? 

Both comets and planets belong to 
our system—they ghare the sun’s motion 
among the stars: But in all other re¬ 
spects they are scrdifferent as to justify 


fully the late Professor Chamberlin’s 
description of them as “the two solar 
families,” Comets are swarms of parti¬ 
cles of very low average density; They 
do not move in almost circular orbits, 
like the planets, nor approximately in 
one plane; instead, they move in highly 
elongated orbits, which extend to great 
distances from the sun, in all directions 
indiscriminately Moreover, planets are 
obviously long-lived and permanent 
members of our system, and cornets as 
clearly are not they are subject to 
many changes. A comet which passes 
near a planet may he speeded up bv its 
attraction and sent off into space in a 
hyperbolic orbit, never to return. 

If it avoids this fate, hut moves in a 
long ellipse with a period of tens or 
hundreds of thousands of years, the at¬ 
traction of the nearer stars, though far 
too small to prevent its return, may shift 
its orbit so that, when it does come 
hack, it will be too far from the sun to 
shine brightly enough for us to see. If, 
on the contrary, it comes near enough 
to the sun to he stirred up to grow a 
fine long tail and appear a* a brilliant 
object, it will lose, in this very process, 
u part of its own substance, which dies 
down the tail, driven b\ radiation pres¬ 
sure. and is lost in the depths of spam. 

Between the chances of being driven 
out of our system, and the slower, but 


sure, probability of ultimately wearing 
out, it is hard to see how any comet can 
have kept circulating about the sun, and 
shining for anything like the past dura¬ 
tion of our system. The suggestion has 
often been made that the comets are 
latecomers compared with the planets 
and, in particular, that at some time in 
the not verv remote past (cosmogoni- 
cally or geologically speaking) the sun 
passed through a nebula, and carried 
off bits of it. which were left moving 
about it in elongated orbits. 

There are difficulties here too, but if 
we assume that the nebula in question 
was very rich in isolated swarms of 
particles, such as comets appear to be, 
the hypothesis may be tenable. The vast 
majority of these swarms would pass 
round the sun in hyperbolic orbits and 
be lost; but some might he diverted by 
the action of the planets into ellipses 
and return again and again. Those 
which ( arm* hac k most rarely would last 
longest, which may help to explain the 
existing preference for long periods. It 
is still hard to explain why the distant 
ends of tho orbits show no notable 
preference for any direction in space; 
and we do not know whether or not the 
dark nebulae contain such swarms as 
has here been supposed. But there is 
at least room for speculation of a legiti¬ 
mate sort. Princeton. May 5, 1936 . 



Another plate by Barnard, showing a dark nebulosity, two degrees by three, in 
tha region of Theta Ophiuchi. "Whatever the material in the dark space may 
bt,” says Barnard* "it is evident that we are not looking out into space through 
an opening in the Milky Way." Both cuts are from the Barnard photographic atlas 











>p«n canals of the Colorado River Aqueduct are 


ir*t "roughed out” with giant drag-line shovels after a m n P f W K ROONF 

,hich the sides and bottom are smoothed for paving By ANDREW R. B 


F INISHED smooth as glass by means 
of giant trimming and paving ma¬ 
chines, 62 miles of canals in south¬ 
ern California are being “streamlined” 
in order that a billion gallons of Colo¬ 
rado River water may be supplied daily 
to Los Angeles through the 242-mile 
Metropolitan Water District aqueduct. 
| See also September and November, 
1934. Scientific American.— Editor.} 


The canals form only part of the 
huge 220,000,000-dollar undertaking. 
There are also 92 miles of tunnels, 55 
miles of conduit, and 29 miles of siphons. 
By smoothing the water-contact surfaces 
of all these units, eliminating sharp 
curves, and abolishing all rough spots, 
the required volume of water can be 
carried in underground bores 16 feet 
in diameter, whereas it is estimated that 


High-Speed 

California 


18-foot tunnels would be required were 
they left rough. 

One of the most interesting mechani¬ 
cal developments used on this project is 
the canal trimming machine which, mov¬ 
ing on rails, straddles the 60-foot ditch. 
After a section of the canal is “roughed 
out” by a drag-line shovel, the trimming 
machine smooths the sides and bottom. 
As it runs back and forth, a series of 
knives slice away thin sections of earth 
and an endless chain dumps the “shav¬ 
ings” out along the banks. Laving is 
accomplished in a single operation by 
means of giant machines which lay the 
concrete, spread it, and tamp it in 
place. The pavers are really rolling 
bridges supported at the ends on trucks 
which run on rails upon and paralleling 
the canal banks. Concrete, supplied by 
double-ended mixers rolling on Cater¬ 
pillar treads, which can be loaded from 
trucks at both ends simultaneously, is 
dumped from the mixers on the canal 
bank into a motorized, bottom-dump 
hopper car which then runs across the 
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top of the paver, (lumping the concrete 
down between the rails into u chute, and 
thence into smull compartments pro¬ 
vided to keep the plastic concrete from 
moving laterally down the slopes and 
piling it]) at the bottom. The hopper car 
makes one and one half trips a minute, 
distributing the concrete evenly. Ready 
to operate, the complete paver weighs 
in the neighborhood of 48 tons. These 
machines are moved bv motor driven 
winches {lulling against anchors on tin- 
rails or in the ditch ahead. 

Formed to the shape of the finished 
canal and wtdded in plac e on the paver 
is a steed slip form for the finished sur¬ 
face* of the concrete. In the leading 
edge is a tube in which an eccentric rod 


wheels. 1* inallv, tin- concrete is rubbed 
to a high lustre. Nowhere throughout 
the length of the winding aqueduct is 
there a sharp corner. Thus friction is re¬ 
duced and water wdll flow with little 
restraint the entire width of the state 
of California—from Parker Dam to Los 
Angeles—through a series of tubes and 
canals containing 5,760,000 barrels of 
cement, or enough to build a highway 
14 feet wide from San Francisco to New 
York. This is the world’s biggest ce¬ 
ment job, surpassing Boulder Dam b\ 
170,000 barrels. 



Mixed concrete is loaded on the motorized dump} 
hopper car (center background) and distributed tdj 
the working edge of the paving machine through £ 
the slot that leads to a series of small compartments ‘ 



One of the double¬ 
end concrete mixers 
which may be loaded 
with materials at both 
ends simultaneously. 
The mixer advances 
on endless treads to 
keep pace with the 
concrete laying ma¬ 
chine as it proceeds 



revolves rapidly, thereby vibrating the 
concrete as it is laid, packing it down, 
and at the same time producing a 
smooth finish. As the machine pro¬ 
gresses, the finishers follow behind, and 
from framed wooden “jumbos,” also 
mounted on the side rails, work over the 
surface of the concrete with hand 
trowels to produce the desired hard fin¬ 
ish. At a speed of about one foot per 
minute, one of the machines will pave 
approximately 500 feet, placing over 
700 yards of concrete in one eight-hour 
shift, whereas the abandoned hand- 
placing method could only account for 
a 200-foot advance, placing only 282 
yards. 

Within tunnels, conduits, and siphons, 
workmen grind down inequalities, par¬ 
ticularly at joint*, with high-speed emery 


Smoothing the inner surface of one 
of the conduits with an emery wheel 
to reduce resistance to water flow 


A close-up view of the working edge of the paving machine, showing the concrete being a 8 
plied to the re-inforcing steel. The mix is tamped automatically to a smooth surfa'J 






Yom Brain 

By G. H. ESTABROOKS 

Professor of Psychology at Colgate Univeraity 


I HAVE a friend who lost a great part 
of his brains during the World War. 
He was wounded in the head by a 
fragment of shell, which also destroyed 
large areas of grey matter. When he was 
sent to hospital the shattered bone was 
replaced with a silver plate and he even¬ 
tually returned to the front, ending his 
career as a colonel of infantry. Obvious¬ 
ly no great harm had been done. An¬ 
other chap has a bullet in the front of 
his head and seems quite normal. One 
psychologist reports taking a tumor, the 
size of an orange, from the right side 
of a man’s brain. He suffered no ill ef¬ 
fects and had had very few symptoms 
up to the time of operation. A medical 
acquaintance tells of a case wherein 
syphilis had so destroyed the brain 
tissue that he was able to thrust a 
medical lance up through the nose into 
the brain and to within half an inch of 
the back of the head. The individual 
later died of the syphilis, but up to that 
time his main symptom had been dizzi¬ 
ness. 

In other words, it is astounding what 
damage one can do to the brain with 
little or no result. One authority says 
that the most remarkable thing about 
the human body is how much it can 
stand—and how little it can stand. For 
the reverse is also true of the brain, as 
of all parts of the body. The slightest 
pressure on the vagus nerve, which con¬ 
trols the heart, may cause instant death. 
A tumor the size of a pea, on the pituita¬ 
ry gland in the head, may result in 
blindness, while those of us who went 
through the last war recall numerous 
cases of men dead without a scratch on 
the body- -just the result of air pressure 
from an exploding shell. 

A knowledge of the way in which the 
nervous system works is essential if we 
would understand mental disorders. This 
can be made quite clear if we attack oui 
problem from the practical end. Just 
what happens when something goes 
wrong in a specific place? For example, 
we divide the nervous system into three 
broad levels, the brain proper, the basal 
ganglia or structures at the base of the 
brain, and the spinal cord with its in¬ 
coming and out-going nerves. Now sup¬ 
pose the syphilis germ invades the 
nervous system. Various things may hap¬ 
pen Because this particular bug is b> 
no means choosey in his diet. He will 
attack bones, arteries, skin, or nervous 
tissue and, what is more, he may start 
work on any level of this nervous sys¬ 
tem. Let us suppose that he attacks only 
the spinal cord, or the lowest level. The 
result is a peculiar interference with 
walking or handling the arms. Locomo¬ 


tor ataxia, we call it and, if no complica¬ 
tions result, the individual may be 
normal in all respects except that he 
walks with the peculiar shuffling gait 
characteristic of this disease. 

But the syphilis may go up to the 
base of the brain. The symptoms will 
then he much more severe, seen largely 
in a lack of emotional control. The in¬ 
dividual becomes subject to the most 
violent fits of temper, or outbursts of 
crying and laughing. Yet otherwise he 
is quite sane and can reason as clearly 
as ever. Only when the brain proper 
becomes involved do we get that ter¬ 
rible insanity known as general paresis. 

Let us review this picture a little 
more carefully. Suppose your right leg 
is paralyzed. What is the cause? Like 
the devils in the herd of swine, the pos¬ 
sible number of cause's is legion. For 
example, it would be quite simple for 
any surgeon to paralyze that leg of 
yours by cutting the nerve anywhere 
between the spine and the muscle; but 
the nerve lies pretty deep and generally 
escapes ordinary accidents. Moreover, 
there aren’t many germs that attack the 
nerve outside the spine. 

ITHIN the spine, however, many 
things can happen. One of the 
most tragic is infantile paralysis. The 
germ of this disease is very select as 
to diet. It feeds only on the cell bodies 
of those nerves which go to the muscles. 
As a result the muscles, robbed of the 
nerves which control them, can do noth¬ 
ing and simply waste away. We have 
hopes that a serum, made from the 
spinal column of the monkey, can be 
prepared to check this pest but, so far, 
little can be said. Then spinal men¬ 
ingitis might be the cause of this paraly¬ 
sis. Here the germ attacks the coverings 
of the spine and these become inflamed, 
sometimes to such a degree that these 
coverings actually grow into the nerve 
cells and destroy them, causing all sorts 
of paralysis. Syphilis of the spine gen¬ 
erally comes out as locomotor ataxia, 
already mentioned and more a dis¬ 
turbance of walking than an actual 
paralysis. Tumors of the spine are not 
infrequent and may cause paralysis of 
a limb, while the cord may also degen¬ 
erate in pernicious anemia, giving a 
similar result. Of course a “broken 
back" or any serious injury to the spine 
might paralyze a leg, while the surgeon, 


when he uses a “spinal anaesthetic,” 
produces the same result for the time 
being. These are a few of the commoner 
causes of paralysis. 

All this is dependent on the fact that 
your leg movements are controlled from 
the brain, that the “lines of communi¬ 
cation” go down your spine, and that 
any interference with these pathways 
will always cause trouble. But note that 
this has nothing to do with mental dis¬ 
ease, despite the fact that nervous tissue 
is involved. In other words, you may 
have diseased nerve cells even, as we 
shall see, in the brain without having 
insanity and you may also have insan¬ 
ity without any brain injury at all. De¬ 
struction of nerve tissue at this lowest 
or spinal level can only cause inter¬ 
ference with muscular movements. But 
note that “spinal” meningitis may 
spread to the brain, which is very seri¬ 
ous; also that spinal syphilis may do 
the same, and that infantile paralysis 
may get to the base of the brain and 
cause death. This is a different story, 
to which we will now pass. 

When the disease germ spreads its 
activities into the base of the brain it 
is quite another matter—and much 
more serious. Here, just under the brain 
proper, which consists of a large, wavy 
mass, are several structures which are 
very important. First are those nerves 
which control heart and lungs. That is 
the reason why “high” infantile paraly¬ 
sis always worries the doctor. When the 
fuce becomes paralyzed, it is a sign that 
the infection is getting very close to the 
lung and heart nerves, so he telegraphs 
for an “artificial lung,” and prays for 
the best. A broken neck may he fatal 
for the same cause—which is the reason 
why the hangman is so very careful to 
arrange his knot so that the pressure 
will he just where it ought to he. He 
aims to please. 

Then the lines of communication 
from brain to leg or arm muscles pass 
here on their way to the spine. So an 
infection in the brain base may give 
you “St. Vitus dance,” paralysis or 
twitching in any part of the body, or 
that curious apathy that goes with 
“sleeping sickness” but which has noth¬ 
ing to do with sleep. 

Finally the brain base has some curi¬ 
ous association with emotions, and here 
we first cross the path of insanity. For 
example, suppose we have a syphilitic 
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How Much and How Little the Brain Can Stand ... 
The Hangman Is Careful . . . Insanity . . . Delirium 
Tremens . . . Stroke . .. Opium Visions .. . Epilepsy 
. . . Dementia Praeeox . . . Other Things that Hap¬ 
pen to People’s Brains, and What They Signify 


infection in one of these structures, the 
optic thalamus. The individual shows a 
weird lack of emotional control. He 
will laugh for an hour with no cause 
whatsoever- and he doesn’t feel funny. 
He feels like a fool hut can do nothing 
about it. All his other emotions may be 
similarly “unstuck.” This condition be¬ 
comes much more serious in sleeping 
sickness, which is a disease of the 
brain base. In addition to his sleep the 
individual may develop an intense irri¬ 
tation which makes him a very danger¬ 
ous person to have around. When in 
one of these fits he is likely to commit 
crimes which make ghastly reading. 

From the base of the brain we move 
to our highest level, the brain proper. 
Here again disease may yield several 
results, only a few of which can be 
classed under the head of insanity. For 
example, just above your ear is the 
motor area of the brain, which controls 
all body movements. It is a fairly large 
section, so we can interfere with one 
part, yet not affect another. When your 
friend has a “stroke” it simply means 
that a blood vessel has burst in this 
area and has knocked out the brain 
cells controlling the arm, the leg, or 
other part. But note that while his brain 
is injured, he is by no means ‘’insane.” 

O NE of our most fascinating chap¬ 
ters in psycholog) centers around 
this problem of brain localization. For 
example, just about under the bulge of 
your forehead is the learning center for 
delicate muscular movements. Here you 
learn to write, to play the piano, or to 
handle your knife and fork. Should you 
receive an injury in this area, such as 
that caused by syphilis, a bullet, or a 
bursting blood vessel, the result may 
show itself in the curious disease 
“apraxia.” Here you lose all capacity 
for skilled movements. Asked to sign 
your signature, you find you have com¬ 
pletely lost the ability to write. The best 
you can do is to seize the pencil in your 
fist and sign in letters a foot high. Given 
a knife and fork, your manners would 
shock a chimpanzee. One of the fun¬ 
niest exhibitions I ever saw was a sol¬ 
dier, wounded in this area, trying to 
pick up a cup by its handle. He finally 
ended by seizing it in both hands, press¬ 
ing so hard that he broke the china com¬ 
pletely—and he was as much amused 


at his clumsiness as were any of the 
observers. 

Just about under your brow ridges 
is the “speech” center of the brain. It 
is here that you learn to talk, to handle 
your tongue and lips. Any interference 
with this section of the brain may give 
the condition called “motor aphasia.” 
You literally forget how to use your 
speech apparatus. You know what you 
want to say but when you try to say 
it you talk gibberish, just as you may 
know what you want to play on tin* 
piano hut he unable to do so, as in 
’’apraxia.” Both are actions involving 
high grade muscular coordination, and 
any trouble in the coordinator ruin** 
the activity. 

Then we have “auditory” aphasia, 
which is the same picture hut upside 
down. This is also u disease of the lan¬ 
guage function but ut the other end, us 
it were. The nerves from your ear go 
into the brain almost straight, and just 
hack of the temple you have the asso¬ 
ciation center for hearing, which means 
that you learn to understand language 
in this brain area; whereas you learn 
to speak it under your brow ridges. If 
any injury occurs in this section of the 
brain near the temple, the results are 
about w hat you might expect. \ ou can 
no longer understand spoken language* 
and even music may he meaningless. 
Should an individual talk to you in 
your native tongue, say Fnglish, it 
would literally be Chinese, so far as you 
are concerned. Yet you can read, for 
that is a matter of the eyes. The first 
case I mentioned in this article, when 
hit by the shell fragment, suffered an 
injury here. As a result he had to re¬ 
learn English, and French, really his 
native tongue, was forgotten com¬ 
pletely. 

Another curious condition results 
from injuries to the hack of the head. 
Here is where the nerves of vision fi¬ 
nally end. Here also is the learning area 
for everything that comes in by the eyes. 
For example, suppose you have a tumor 
in this area, or a blood vessel bursts. 
You can no longer read English, be¬ 
cause this is a matter of vision, and 
the learning areas have been wiped out. 
You can still understand everything 
that is spoken and can yourself speak 
with no difficulty, but even a flaming 
advertisement for your favorite ciga¬ 


rette on Times Square is beyond your 
reading capacity. 

Some of our most interesting cases 
are those suffering from congenital 
cataract. Here the eyes are quite all 
right, but there is the white veil in 
front of the pupil at the time of birth. 
Remove this- modern surgery can do 
so—and the patient has normal vision. 
Several such cases have been cured at 
about 40, and then they see for the first 
time. But they have to learn what they 
see. Confronted with a fountain pen the 
individual may call it anything from a 
dime to a dreadnought until he slowly 
learns to use this new sense. 

A LL these conditions are very inter¬ 
esting and may result from any 
type of injury to these local areas. 
Syphilis is a great offender. Spinal 
meningitis may leave some such condi¬ 
tion, depending on its location in the 
brain coverings. Even influenza seems 
capable of affec ting the brain, and scar¬ 
let fever or diphtheria are of course 
notorious for the blindness or deafness 
which may follow. Brain tumors do 
their share of mischief, while the 
“stroke” of old age or the “concussion” 
of youth may result in just about any¬ 
thing. Certain poisons and drugs have 
a startling hut temporary effect—wit¬ 
ness delirium tremens or the visions 
coming from opium. Any interference 
with the blood supply to one of the 
local areas results in immediate trouble. 
This causes the failing senses of old 
age. The brain arteries become clogged 
with calcium salts—hardening of the 
arteries -no blood gets through, and 
you have those curious lapses of mem¬ 
ory for which old people are famous. 

But note that, despite all this injury 
to the very highest levels of the nervous 
system, we could not describe any of 
these people as being insane. As a mat¬ 
ter of fact, wc are just a little puzzled 
as to why they are not insane. It seems, 
however, that insanity results only 
when the brain as a whole is involved. 
For example, any of these particular 
areas may be attacked by syphilis. The 
results will be those already described, 
and the patient is said to be suffering 
from cerebral syphilis. But note that this 
disease may also cause the very dan¬ 
gerous insanity known as general pare¬ 
sis. Here, however, the entire brain, and 
no particular area, is injured by the 
germ. Similarly with brain tumor: a 
small tumor in one of these areas will 
give the results already specified, but 
a very big tumor in some areas will give 
no results. But if the tumor is so located 
that it causes pressure on the entire 
braiti y then the individual is much safer 
in an asylum. 
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Alcohol seems to act in the same 
way; its effects are generally on the 
brain as a whole rather than on a par¬ 
ticular area. Its first move is to par¬ 
alyze the very highest centers which, 
through their controlling action, seem 
responsible for our ethical behavior. 
Then it descends in its activity until 

it product** complete unconsciousness. 
The various types of insanity connected 
with alcohol, such as delirium tremens 
or alcoholic hallucinasis are the result 
of poisoning to the entire nervous sys¬ 
tem. This, needless to say, occurs only 
in cases of great excess. Various other 
drugs, such as morphine, can give u 
picture of temporary insanity. We even 
have such cases from bromine poison¬ 
ing. 

F INALLY, poisons from within the 
body itself can produce the same 
results, although these are generally 
temporary in nature. The delirium 
which accompanies pneumonia or ty¬ 
phoid fever is the effect of poisons from 
these germs acting on the brain. One 
of the best cases of manic insanity I 
ever saw, a case so violent that 1 made 
his acquaintance while he was strapped 
in a hot bath, was the result of an in¬ 
fected appendix. To be sure, the con¬ 
dition was only temporary and cleared 
up with the infection, but it was most 
convincing while it lasted just as L 
the individual who is '‘fighting drunk.” 

Insanity, when it is a matter of brain 
injury, is a diseased condition of the 
entire brain. In some cases we have to 
do shrewd guessing. Epilepsy, for ex¬ 
ample, we cla^s as a type of insanity. 
We have every reason to believe that 
certain poisons arising from the diges¬ 
tive tract produce the “fits” and the 
emotional excitement that accompanies 
the condition. Indeed we can even con¬ 
trol the fits by means of the ketogenic 
diet and dehydration, a method at 
present so severe as to be impractical. 
Hut we still cannot put our finger on the 
poison, though we are certain it exists. 
Dementia praeeox, most common of all 
insanities, quite incurable and gener¬ 
ally classed as one of those diseases 
which involve' no brain injury, i< said 
to be yielding to treatment bv insulin, 
in Vienna. If so. many a chaptei of 
abnormal psychology must be re-written 
and this type of insanity must be added 
to those involving a diseased brain. 

We should throw in a word of cau¬ 
tion here. Do not confuse the insane 
with the feeble-minded; it is a very easy 
error ter make. Feehle-mindednrss is 
also dependent on defective* brain ac¬ 
tivity—indexed we may say it is always 
linked with an injured err undeveloped 
brain, and that this condition can gen¬ 
erally be demonstrated ter exist where 
it occurs. We classify the feeble-minded 
into two broad groups, the “poor stock” 
cases anel the “clear sky” cases. In the 


former, the condition is essentially due 
ter heredity and the brain is generally 
very poorly developed. The “clear sky” 
cases illustrate our thesis even better. 
These are of five types. First, birth in¬ 
juries, where the brain has been defi¬ 
nitely damaged during labor. Then 
“hydrocephalus” or water on the brain, 
which prevents the brain from develop¬ 
ing. In these cases the head often be¬ 
comes very large because of this in¬ 
ternal pressure. Microcephalies is the 
opposite condition, the so-called “pin¬ 
head” whose head is not large enough 
for normal grey matter. The “cretin” 
idiot has not only an undeveloped brain 
but undeveloped body as well, because 
of poorly functioning thyroid gland, 
while finally the “rnongolian” idiot still 
has us puzzled. He is certainly feeble¬ 
minded, has a very inferior brain, but 
no one has yet discovered the reason. 

Note that, in the feeble-minded, the 
individual never did have a good brain, 
whereas the insane has, or at least did 
have, a high-grade nervous system. Tin* 
engine is good but the gears are grind¬ 
ing. 1‘he feeble-minded never had a 
good engine at any stage* of the game. 

Finally, we should answer a question 
which has probably been troubling you. 

If the psychologist insists that mental 
life is always tied up with activity in 
the brain, how does he explain the so- 
called “functional” psychoses, such as 
dementia praeeox, where there is no 
brain injury ? There can be no doubt 
that those who have* dementia praeeox 
are just as “crazy” as the best example 
of brain syphilis, yet the brain, as wc 
examine it after death, is just as good 
as yours, or mine. Docs not this involve 
a contradiction? 

No, it does not, and 1 think you can 
easily grasp the point that is involved. 
We sometimes refer to these functional 
psychoses as “habit” psychoses. They 
arc also called diseases of the atten¬ 
tion, and they can he explained in terms 
of learning. For instance, little Johnny 
finds that the boys on the street art* too 
rough. They like to make fun of him, 
and when he does try to assert bis 
rights, the results are l>oth painful and 
humiliating. So Johnny retires to the 
house, reads his fairy books and im¬ 
agines himself a hero, a king, or what 
have you. He finds it very pleasant—far 
more so than attempting to prove his 
rights in the harsh world of reality. So, 
in accordance with the famous pleasure 
principle, he retreats more and more 
into a world of dreams, becomes less 
and less interested in the world around 
him, until finally his dreams become 
real—to him. He loses all contact with 
the world and is perfectly satisfied to 
live with his own thoughts. But you can 
see that no brain injury is involved. It 
is a “habit” of thought, his attention is 
fixed on his own dreams, just as yours 
is fixed on the stock market and, in 


your spare time your thought “habits” 
keep you tied to the financial section of 
the newspaper. 

Similarly in hysteria. The child dis¬ 
covers that the very best guarantee to 
having its own way is to stage a temper 
tantrum, so it lies on the floor, kicks 
and screams. Results are (sometimes) 
excellent. These childish tantrums be¬ 
come “habits” and develop into the 
hysterical “fit” of the adult. The per¬ 
vert gives another excellent example. 
As a child he learns homosexual activ¬ 
ities, continues these into adult lift* and 
becomes the pervert. 

We call these disturbance's functional 
because the brain is all right as to struc¬ 
ture, but it functions wrong; yet such 
mental disorders are just as dependent 
on brain action as if caused by syphilis, 
alcohol, or a brain tumor. 

Perhaps the most annoying type* of 
individuals who cross tin* psychologist’s 
path in a professional way are* those* 
hide bound “structuralists” wlm insist 
that insanity must he* I inkeel with brain 
injury. They form a whole* school and 
spe*nel the*ir research lives with Iwith eyes 
glued to a high-power microscope, duty 
Ixnind to demonstrate the* injury which 
must exist in the brain e>f the* dementia 
praeeox. If no such condition can he* 
demonstrat<*d it simply means that the* 
microscope is not good enough. Should 
you venture to assert that perhaps the* 
brain tissue is in no way eliseased, you 
are at once duhhed a “supernaturalist.” 
and that e>f cemrse closes the argument 
for them. As one* such believer in 
the occult, 1 repe*at my position. That 
type of human behavior which ge>es with 
insanity is always linkeel with brain 
activity faulty brain activity if you 
will — but this does not necessarily im¬ 
ply injured brain tissue. 

T HE point e>f this article is that 
mental life—and by that we mean 
consciousness—is probably always as¬ 
sociated with activity of nerve tissue, 
but the picture is not always a simple 
one*. Injury to your nerve cells at the 
lowest level has little effect on con¬ 
sciousness, and results in the higher 
levels—brain base and brain itself—-are 
various, dependent on where the injury 
take* place. Certainly all brain injury 
ele>es not yield insanity, and probably a 
great deal of mental disease exists 
without anything of disease in the 
nervous system. But, for all that, you 
must bear in mind how great is our 
mass of evidence that consciousness de¬ 
pends on a brain. Any good surgeon, if 
he wished, could rob you of the ability 
to read, to write, or to speak. He could 
paralyze anythipg from your toe to your 
entire right side, or leave you in a con¬ 
dition where your next and permanent 
address would be the state asylum. The 
functional insanities do not in any way 
disprove this contention. 



Tracking Down Your 
Trade Mark Title 


You Own Your Trade Mark, 
hut Can You Prove It? 

By SYLVESTER J. LIDDY 

New York Bar 


W HEN an individual, firm, or cor¬ 
poration adopts a trade mark it is 
usually with the thought that 
some day the right to that trade mark 
may he a vital factor in the future of 
the business in which it is used. Despite 
this fact, adequate steps to protect that 
right are hut randy taken. 

Ordinarily what happens is this : Some¬ 
one in the organization thinks of a good 
word mark or design mark, or a com¬ 
bination of word and design; perhaps a 
search of the Patent Office records is 
made to ascertain whether or not the 
proposed mark has ever been regis¬ 
tered—frequently, this is not done. A 
commercial artist is called in to design 
an attractive label and pci hups outline 
an extensive advertising campaign to 
publicize the new mark. Often, steps 
are taken to have the mark registered 
in the United States Patent Office and, 
where the trade is international, 
throughout the world. 

Too frequently, registration i> neg¬ 
lected but even wheie a registration 
is effected the trade mark owner usually 
stops there with a feeling that he has 
done everything necessary adequately to 
protect his rights. Such is not the case. 
For example, years pass und in the 
interim no one has questioned his right 
of ownership. Suddenly and out of the 
proverbial clear sky comes a threat of 
a claim by someone else of priority of 
use. Then begins the hunt for evidence. 
No systematic files of trade-mark data 
and memoranda having been kept, the 
hunt and the search become a hit or 
miss proposition. The owner of the 
trade mark plaintively states that he 
was not thinking of law suits when he 
adopted his trade mark. Had he thought 
of law suits then he might well have 
avoided one now by being in a position 
to place his evidence before his oppo¬ 
nent on short notice and thus end the 
controversy before it has really started. 


How then can such a situation be 
avoided? It can be avoided by system¬ 
atically preserving every bit of data 
which might conceivably throw light on 
the history of the adoption and use of 
the trade mark. This sounds like a big 
order blit it is not nearly so complicated 
or difficult as it seems. It is not sufficient 
to preserve merely a few old labels. Old 
labels make fine exhibits but an ex¬ 
hibit is nothing in and of itself when 
regarded as evidence, unless it can be 
vouched for by some one who has first¬ 
hand personal knowledge that the label, 
or other exhibit in question, is genuine 
and that it truly represents the fact or 
other circumstance claimed foi it. 

What then should he done? To begin 
at the beginning: The person or per¬ 
sons who devised the mark should dic¬ 
tate und sign a memorandum for the 
files that on such and such a day they 
worked out this particular trade mark, 
mentioning any circumstance from 
which they conceived the idea of the 
particular maik. This should he signed, 
dated, and witnessed by some other 
member of the organization so that 
there can he corroboration in this re¬ 
gard. A notation should he made by the 
artist or artists who designed the label. 
Bills for printing, designing, and so on, 
should lie preserved, initialed, and care¬ 
fully filed in a separate compartment 
devoted exclusively to that trade mark. 
Duplicate hills, invoices of first sales 
(and occasional subsequent sales), as 
well as specimens of early advertising 
and advertising copy, should he retained 
and placed in such file. 

IT!I reference to the first sales of 
goods under the new trade mark, 
proper notation should be made by ship¬ 
ping clerks and others who had anything 
to do with (he early sales and shipments. 
If the owner of the mark is a corpora¬ 
tion, a copy of the corporate resolution 


of the adoption of the mark should be 
placed in tin* trade-mark file together 
with printer s pi oofs, sketches and de¬ 
signs, and all preliminary data as well 
as the finished label. There should be 
a memorandum in the file pointing to 
related book entries. 

Through the years all changes in the 
design of the label should be noted care¬ 
fully. If any radical changes are made 
in the mark. Hade-mark counsel should 
be consulted. The mark should be regis¬ 
tered in the United States Patent Office 
in its new and varied form. When ad¬ 
ditional lines of merchandise afe added 
a new registiation should be secured 
covering such additional items and care¬ 
ful notation made in the trade-mark file 
that item “so and so” was first sold un¬ 
der the trade mark in question under 
“such and such” u date and the early 
procedure as to shipping invoices, or¬ 
ders. and book entries, repeated. 

It should be borne in mind that oral 
testimony is frequently uncertain, vague 
and unreliable. But with actual docu¬ 
mented exhibits to refresh recollections 
and to back up the oral statements of 
witnesses, particularly where many 
years have elapsed, the strongest and 
most convincing proof is furnished. 

It must be remembered that at its in¬ 
ception the tiadc mark in and of itself is 
valueless and is a mere naked symbol. 
It becomes a valuable and a tangible 
right onl) when it has actually been 
used and associated in the business of 
the owner and becomes thereby a sym¬ 
bol of the good-will of the business. 
Good trade marks have in themselves 
built up considerable good-will and the 
mark, which may he of negligible value 
at its outset, may soon grow in value by 
leaps and bounds, so that after a period 
of years the whole business of the owner 
('omes to center around it. That is when 
the trade-mark pirate becomes inter¬ 
ested because il is then that his piracy 
becomes worth the risk. If the trade 
mark is harked up by documented facts 
and documented evidence, the pirate 
will not get far. 

Once the potential value of a good 
trade murk is really recognized, the 
time, trouble, and perhaps nominal ex¬ 
pense necessary to start and preserve 
an adequate trade-mark file become well 
worth while. 
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R>lar Molecules 


The New Science of Molecular Structure . . . Old 
Puzzles Unpuzzled . . . The “Why” of Some Things 

By SIDNEY J. FRENCH 

Assistant Professor of Chtmistry at Colgate University 


HY does alcohol mix freely with 
water while gasoline merely 
floats on top? Why does kerosene 
mix freely with gasoline but not with 
water? Can kerosene and water be 
made to mix? Why do salt and sugar 
disappear in water with the stir of a 
spoon while powdered sulfur, iodine, or 
mothballs merely settle to the bottom? 
Why will soap mixed with water re¬ 
move dirt and grease? 

The answers to these questions and 
many more like them have puzzled 
scientists for many years. During the 
past few years, however, new answers 
have been found. These answers have 
come from a study of the sizes, shapes, 
and charges of the molecules them¬ 
selves. As a man in the dark may paint 
a mental picture of an object by feel¬ 
ing its contours, so scientists have pic¬ 
tured the tiny invisible molecules by 
feeling their “contours” with all sorts 
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of electrical feeling devices. The result 
is a new science of molecular structure. 

Molecules of water, for example, are 
now thought to lie 1 constructed like tiny 
magnets having a positive electrical 
charge at one end and an opposite or 
negative charge at the other end. For 
convenience, they may be pictured thus, 
\ + " ], and are known as polar mole¬ 
cules. If a number of needles were mag¬ 
netized and each placed on a tiny cork 
float on water, they would tend to form 
in groups with the positive end of one 
toward the negative end of another 
somewhat as illustrated in Figure 1. If 
the water were stirred, the groups 
would be constantly broken up and 
changed about. 

This, then, is the scientist’s picture 
of the behavior of water molecules. 
Molecules pair off, forming groups und 
figures; they change partners in the 
perpetual marathon dance; they con¬ 
stantly move about, loath to be alone. 
Water is aptly termed an “associated 
liquid” because of the tendency of the 
molecules to associate with one an¬ 
other. If water is placed between two 
oppositely charged plates, the molecules 
line up against the plates as is shown 


in Figure 2, like dancers lining up for 
the “Virginia Reel,” men on one side, 
women on the other. 

By increasing the temperature of the 
water, the dance tempo is increased till 
some molecules are whirled off into 
vpace much against their will. Thus, 
water slowly evaporates as molecules 
leave the surface. At the boiling point 
the tempo has become so furious and 
fast that hosts of partners are torn apart 
at once to be whirled off into space and 
travel solitary paths. As the tempera¬ 
ture is lowered, the dance tempo de¬ 
creases till the couples and groups 
finally take up definite positions and 
instead of moving about merely vibrate 
or “shimmy” in position. The water is 
frozen. Because of the great attraction 
existing between molecules, they are not 
easily separated and the boiling point 
of water is high. For a similar reason, 
it is easy to “freeze” the molecules in 
position and water has a high freez¬ 
ing point. 

T HE molecules of which gasoline is 
composed are quite unlike those of 
water. While they are relatively long 
they have no positive nor negative 
poles. Hence, they are called non-polar 
molecules. For convenience they may 
be pictured thus: f ) . There is 

no attraction between molecules. Each 
leads a solitary life, though their great¬ 
er weight forces them to remain close 
together as a liquid. Each molecule 
dances alone, frequently rubbing shoul¬ 
ders with his neighbors but bouncing 
off again to continue the everlasting 
solo dance. As heat is added and the 
dance tempo increases, the solitary 
dancers witli no partners to hold them 
hack are easily whirled off into space. 
Consequently, gasoline vaporizes rap¬ 
idly and has a low boiling point. Like¬ 
wise, because of lack of desire to group 
up, it is not easy to “freeze” the mole¬ 
cules in position. The dance tempo must 
he greatly slowed down before the 
molecules quit moving about to take up 
fixed positions. Hence, the freezing 
point of gasoline is lower than that of 
water. Figure 3 illustrates the conditions 


existing in gasoline no grouping up. 

Gasoline molecules are strictly barred 
from the water dance hall, first be¬ 
cause they are lone “stags” without 
partners, and second, because they are 
unattractive. Water molecules greatly 
prefer their own company. The “caste 
line” is strictly drawn. Gasoline mole¬ 
cules cannot even wedge their way in 
between the attractive forces existing 
between the water molecules. An in¬ 
visible electrical set of bouncers sur¬ 
rounds the water dance hall. If a gaso¬ 
line molecule by chance gets in too far, 
lie is promptly bounced hack again 
among his fellows. In their attempt to 
‘’crash in,” the gasoline molecules 
spread out on the surface of water look¬ 
ing for an opening till they form a layer 
only one molecule deep on top of the 
water. Thus, a tiny drop of gasoline 
placed on a tub of water may form 
an iridescent film over the entire sur¬ 
face of the water. Figure 4 illustrates 
the relation existing between water and 
gasoline. 

On the other hand, alcohol mole¬ 
cules are welcomed into the water so¬ 
ciety with extended arms, for they too 
are of the polar caste. They come in 
groups and pairs to exchange part¬ 
ners freely with water molecules and 
may thus he whirled off to the most 
intimate circle of water society. Though 
they belong to the same caste, alco¬ 
hol molecules are, nevertheless, less 



polar than water molecules. Hence, 
pairs can be more easily separated and 
the boiling point of alcohol is lower 
than that of water. For similar rea¬ 
sons, the freezing point ig also lower. 
Thus, the addition of alcohol to water 
lowers the boiling and freezing points 
of the water in proportion to the 
alcohol present. Figure 5 illustrates 
the dissolving of alcohol in water. 
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Kerosene molecules, like those of 
gasoline, are of non polar caste. They 
too are solo dancers. As such, they may 
mingle freely with gasoline molecules, 
for there is nothing to prevent free mix¬ 
ing. Like gasoline molecules, however, 
they too are strictly barred from water 
society. Because the molecules are 
longer and heavier than those of their 
gasoline compatriots they are less easily 
whirled off into space. The boiling and 
freezing points of kerosene are there¬ 
fore higher than those of gasoline. 

Thus far, only cases of liquids mix¬ 
ing with one another have been con¬ 
sidered. However, the situation is quite 
similar when solids are mixed with 
liquids. Sugar, because it dissolves in 
water and not in gasoline, must be made 
up of polar molecules. The molecules 
are not simple polar molecules like 
those of water, however. They are large 
and heavy and each has several polar 
“hooks.” The molecules might be pic¬ 
tured as in Figure 6. 

S UGAR, like frozen water, is a solid. 

Evidently the attraction between 
polar groups of neighboring sugar 
molecules is sufficient to hold them in 
fixed positions. The music does not 
start till the temperature is raised and 
there is no free dancing of either pairs 
or groups. But sugar is welcomed, nay, 
urged to enter a water society. But the 
analogy must be changed. The smaller 
water molecules, like tug boats, pull 
and tug at the giant liner to free her 
from her moorings to neighboring liners. 
Having freed one liner, other waiting 
tug boats attach themselves to the next, 
and so on till each liner, escorted by 
numerous tug boats, is traveling about 
through the tug boat infested sea. 
Thus, sugar molecules in a lump of 
sugar are torn apart by the energetic 
water molecules to become members of 
the joint water-sugar society. Figure 6 
illustrates the dissolving of sugar in 
water. 

Salt is a peculiar substance in many 
ways. Instead of having polar molecules 
like sugar or water, the molecules have 



been broken apart so that the positive 
charge is isolated in one of the parts 
and the negative charge in the other. 
The situation can be represented thus: 
F] —Q . The parts are known as ions 
(meaning wanderer) since each part 
may travel its own path somewhat in¬ 
dependently of the other. In a salt crys¬ 
tal, the positive ions cling to the nega¬ 
tive ions, much as oppositely charged 
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pith balls cling together quite strongly. 

When a lump of salt is placed in 
water, the water molecules are strongly 
attracted to the outside ions and begin 
tugging away at them. In the tug of 
war between the pulling of the water 
molecules and the tendency of the ions 
to cling together, water wins. One by 
one the lump is stripped of its outer 
ions till nothing remains. Each ion is 
then escorted through the solution by 
its water molecule escort. Occasionally, 
escorted ions of opposite charge come 
so close together that they temporarily 
escape from their water guardians to 
re-unite, but the ever-moving watchful 
water molecules see to it that divorce 
is prompt. Figure 7 illustrates the dis¬ 
solving of salt in water. 

Solids such as iodine and moth balls 
belong to the non polar caste. Hence, 
the molecules have no polar hooks to 
which water molecules can attach. In 
fact, they cannot “crash” the water 
dance floor because of the ever-vigilant 
electrical bouncers. However, they are 
welcomed in the non polar society of 
gasoline or kerosene as solo dancers. 
The moving gasoline molecules by mere 
collision with the solid substance tear 
off the outer molecules and permit them 



to solo dance. These heavy molecules 
are “kept moving” only by constant col¬ 
lisions with the lighter gasoline mole¬ 
cules. 

The simple rules of solubility may 
be summed up in two statements. 

1. Polar liquids, such as water, dis¬ 
solve other polar liquids and solids as 
well as ions, but will not dissolve non¬ 
polar substances. 

2. Non-polar liquids, such as guso- 
line, dissolve otheV non-polar liquids 
and solids, but will not dissolve polar 
substances. 

Soap also has an unusual type of 
molecule—while one end is of the 
non-polar type, the other is polar. It 
can be represented thus: ( ' -| [7] . 

This odd situation makes the soap 
molecule literally an amphibian. In 
water it swims with the non-polar end 
waving in the air, in oil with the polar 
end waving in air, as is illustrated in 
Figures 8 and 9. If the polar end of a 
soap molecule appears at the water 
dance hall, it is welcomed warmly, but 
the non-polar end finds entrance diffi¬ 
cult though it may enter through the 
influence of its polar end. It usually 
finds itself in the anomalous position of 
being half in and half out. This un¬ 
happy molecule finds itself a “half 
caste” sometimes welcomed in both oil 


2f> 

and water, sometimes rebuffed by both. 
However, the very half caste position 
makes the soap molecule one of the 
most useful of all molecules in the so¬ 
cial melting pot of molecules. 

If kerosene and water are shaken 
together the\ quickly separate into two 
layers on standing. If a little soap is 
first added, however, small droplets of 
kerosene remain scattered through the 
water. There is no separation into lay¬ 
ers. The half caste soap molecules have 



Figure 10 


served to make kerosene and water com¬ 
patible. Even so, the kerosene molecules 
can be escorted into water society only 
in groups, never singly. To change the 
analogy once more, a small unarmed 
group of kerosene molecules penetrates 
hostile water territory only when sur¬ 
rounded b\ an armed soap cordon of 
police molecules to open the way and 
prevent attack by the armed and angry 
water caste. The soap molecules, friends 
of both groups, are merely the police 
enforcing the natural law. Figure 10 il¬ 
lustrates the suspending of a drop of 
kerosene in water. 

S INCE dirt, grease, oil, and fat con¬ 
sist chiefly of non-polar molecules it 
is evident that they cannot he removed 
from materials by merely adding water. 
Without its police force, molecular so¬ 
ciety is undemocratic and dirt cannot 
enter exclusive water society. Again the 
police force is called on. Materials are 
rubbed with soap. The rubbing serves 
to break the dirt up into groups small 
enough to be properly escorted. The po¬ 
lice molecules form their protective cor¬ 
dons and the escorted groups move off 
unafraid into the very heart of a hostile 
society. Thus, because of its dual na¬ 
ture, soap is enabled to bring polar and 
non-polar substances together and serve 
as an excellent cleansing agent. 

Molecular society, governed by im¬ 
mutable natural laws, is certainly not 
democratic. The position a molecule 
must occupy in molecular society was 
fixed long before that molecule was 
horn in the cooling stars. Nor is there 
any rebellion against fate. Polar or non¬ 
polar, charged or uncharged, associated 
or single, complex or simple, molecules 
behave as law decrees they must. Each 
species of molecule remains in its own 
caste which is pre-determined by its 
“electrical contours.” Only when prop¬ 
erly escorted and protected for the jour¬ 
ney may it attempt to cross caste lines. 



Arcs Cut Under ^ater 


Electric Torch Rips Submerged Metals . . . Gases 
Create Working “Hollow” ... Oxygen Burns Metal 
Being Cut . . . Possible Welder . . . Many Uses 

By R. G. SKERRETT 


part of his suit when the current is 
switched on. Therefore, the risk is re¬ 
duced by using direct current which, 
unlike alternating current, exerts a re 
pulsive force when near a metallic mass ; 
but even the latter current might shock 
a diver if the bured tip touched him. 
The torch is truly a two-edged instru¬ 
ment that can be entrusted 


C UTTING metal bodies 
under water by burn¬ 
ing them with an elec¬ 
tric arc is being done far 
more extensively than most 
of us are aware. This means 
of dealing with difficult 
situations is saving time 
and money and achieving 
results that would be ex- 



onlv to a qualified expert, 
and even then ihe unexpect¬ 
ed might happen. It ha^. 
been known to burn a long 
furrow in the metal breast¬ 
plate of one diver on strik¬ 
ing accidentally a glancing 
blow. 

When functioning prop¬ 
erly, the are has the sound 


eeedingly hard to effect in Principal feature# of the electric underwater cutting torch. of a vigorously boiling ket 

any other way. As with The "plate” being cut i# grounded and is the return circuit w j t h intermittent erack- 


everything else that the en¬ 
gineer develops, the American electric 
subaqueous cutting torch has been con¬ 
siderably improved since it was eon- 
reived a decade or so ago. 

This extremely adaptable tool makes 
use of the intense heat of the electric 
arc and is a great advance over the oxy- 
acetylene underwater torch that made 
its appearance first in Europe. That 



Diver, with cutting torch, before 
donning helmet to work iubmerged 


torch had to be ignited in the air and 
then carried very carefully down into 
the water to prevent being extinguished. 
It had also to be held within a limiting 
angle while working submerged; if 
doused by the flooding of the cup around 
the flame the diver had to make his way 
hack to the surface to liuve the gas re¬ 
ignited. 

The electric torch, on the other hand, 
has none of these hampering restric¬ 
tions. With the current switched on, the 
diver has only to touch with the tip of 


the tool the metal to he burned and 
then to retract the electrode a fraction 
of an inch. Since the rnetal body act* 
as the “ground,” or return circuit, an 
incandescent arc is produced, and that 
arc, with jets of high-pressure oxygen 
issuing from the t ip of the electrode, 
melts the opposing metal and blows tin* 
fused particles away. The great heat of 
the are and the gases of combustion 
vaporize the enveloping water and create 
a cavity in which the are can do its 
work. The arc ceases the moment the 
tip of the tool is withdrawn less than 
an inch from the immersed metal. The 
electric torch w r orks equally well in any 
position, at any depth, and is unaf¬ 
fected by the temperature of the water. 

I N its earlier form, the electrode was 
a round rod of carbon with longi- 


lings the lutter being due 
to the rapid expansion and contraction 
of srnull globules of molten metal blown 
away from the cut. An expert, even if 
he cannot see tin* tip of his torch be¬ 
cause of muddy water, is guided bv 
sound in holding the tip continuously 
about u quarter of an inch away from 
the metal he is fusing. It takes much 
practice to reach this stage of expert¬ 
ness. 

While developed originally to aid in 
submarine salvage operations, the elec¬ 
tric underwater metal-cutting torch is 
now used in many other fields of en¬ 
gineering service and probably in the 
largest number of instances in the re¬ 
pair, inspection, or cleaning of subaque¬ 
ous water mains and similar conduits. 
Lately, the torch has been much em¬ 
ployed in removing sections of heavy 
steel sheet piling that had to be cut 


tudinal passages for the emission of the off level with the bottom of some water- 
compressed gas at the tip. Today, the way to prevent interference with ship- 
rarbon is rectangular in cross-section. ping, and in a number of cases in recent 


This gives the diver a choice 
of a corner or of a wide or 
short edge to meet the condi- 
t ions best suited to the desired 
cutting. Even resistant cast 
iron and manganese bronze 
can be cut under water with 
one of these torches, and up 
to date the tool has success¬ 
fully burned its way through 
any metal encountered. 

With a cuirent at sufficient 
pressure to produce the re¬ 
quired arc, it should be plain 



that a diver must be heed- 

ful that the tip of the tool An unusual photograph of a diver cutting 


does not touch any metal metal in water with an electric cutting torch 
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years the torch has been of the greatest 
service in removing the tangled steel 
structures of collapsed bridges or in 
getting rid of the submerged parts of 
old bridges that have been supplanted 
by new structures. Indeed, on one recent 
occasion, the damaged span of a bridge, 
with one end underwater and the other 
end still connected to an associate span, 
was released so that the whole span 
could drop to the bottom of the river. 
In that position the torch cut the steel 
fabric into sections that could be easily 
lifted, one by one, by a floating derrick 
and landed on a convenient wharf. That 
procedure was the simplest and least 
costly one to follow. 

D URING last summer, the water in 
the (heat Lakes reached an ex¬ 
ceptionally low level. Many of the large 
cities bordering the Great Lakes obtain 
the major pait of their essential supply 
of water from those bodies; and. to 
avoid contamination hv sewage, the in¬ 
takes are located far out from the shore. 
These intakes are usually circular shafts 
or tubes, rising vertically, equipped 
with gates in their sides. At one intake 
crib, the gate openings were nearly half 
their height above water, because of the 
lowness of the lake, and the inflow of 
water was seiiously diminished. The 
only solution lay in cutting away to a 
greater depth the gate openings in the 
cylindrical iron intake well. In the 
course of an afternoon and evening a 
diver equipped with an electric under¬ 
water cutting torch did his work so well 
that the openings were extended far 
enough to permit the admission of an 
ample supply of water. 

At a new bridge across a river in 
Pennsylvania, the piers were built in 
the dry within enveloping cofferdams 
formed of steel sheet piling driven firmly 
into tilt* bed of the stream. The contract 
required that all the piles should he 


pulled out after the piers were com¬ 
pleted; hut a heavy rainfall abruptly 
transformed the river into a raging tor¬ 
rent before all of the piles could be re¬ 
moved, and eight of them remained and 
were bent away from the neighboring 
pier by the sweep of the turbulent flood. 
When the river became calm again, the 
deformed piles could not be pulled, and 
the only way to get rid of them was to 
cut them off level with the water bed 
with an electric torch. 

On the upper Mississippi River, 
where the Government is building a sc¬ 
ries of locks and dams to promote water¬ 
borne trade at all open seasons, much 
of the construction work has been and 
is being done within unwatered coffer¬ 
dams built of steel interlocking sheet 
piling. At Lock No. ( ), the piling at the 
corner of a cofferdam, situated where 
the river ran strongest at high stages, 
was so bent and twisted that the steel 
sections could not be pulled in the usual 
way by the ordinary equipment. Thcv 
bad to be removed, notwithstanding, to 
clear the river channel. Again, a diver 
and an underwater cutting torch were 
brought into play. 

A seaboard dredge had the steel cas¬ 
ing on one of her spuds, or anchoring 
spars, very badly bent and curled up at 
one corner where it had struck a rocky 
bottom; when that spud was raised, the 
deformed metal jammed in the well or 
passage in the vessel through which it 
had to move up and down. The craft was 
crippled, and to make her fit for service 
the jammed spud bad to be released. 
Instead of taking the vessel into a dry- 
dock the hampering bent steel was cut 
free with an electric subaqueous torch. 

In marine work, in addition to cutting 
openings in the steel structures of 
sunken craft to facilitate their salvage, 
torches such us have been described ar<* 
employed to remove wire cables that 
have been caught in propellers and 



Twenty tons of crumpled steel plat¬ 
ing cut from a sunken ship’s hull 


wound about them so that they could 
not he turned; every now and then a 
propeller, put out of balance by the 
damaging of a blade, is made smooth¬ 
running again by removing a corre¬ 
sponding area of an opposite blade. This 
work does not entail the expense and 
loss of time of drydocking, and it gets 
rid of the annoying, and often serious, 
vibrations in a ship which an unbal¬ 
anced screw will cause. There is no 
telling where the underwater metal¬ 
cutting torch may be put to service next. 
This tool, which seems to violate all of 
our long established ideas about the 
normal antagonism of fire and water, is 
one more evidence of what the inventive 
mind and the engineer can bring about 
in harmonizing naturally opposing 
forces and thus achieving the supposed¬ 
ly impossible. 

R ESEARCH work has blazed the way 
for another valuable application of 
the under-water metal cutting electric 
torch. Laboratory experiments made a 
year or two ago indicated that such a 
torch could be used to weld metals un¬ 
der water - the arc then serving to fuse 
metal rods so that the molten metal 
could be deposited subaqueously to bind 
together contiguous metallic bodies. The 
resultant welds when tested revealed ex¬ 
cellent physical qualities. The first 
practical employment of this process 
was recently made by an oil company 
on the Pacific Coast. Some of that con¬ 
cern’s submerged pipe lines were found 
to be impaired by corrosion pits that 
would eventually lead to leaks. It is re¬ 
ported that the pitting in the pipe walls 
was remedied, after the areas were 
cleaned, by filling the depressions with 
metal melted with the electric-arc torch, 
primarily designed for cutting work— 
another example of the way the engi¬ 
neering world moves onward. 



When the steelwork of this bridge collapsed, the cutting torch cut it under 
water into saiall pieces to facilitate removal, speedily clearing the river bed 



Strange Sensations 


Tests for Color Blindness . . . Most Prevalent in 
Males . . . Color Blind Interior Decorators . . . 
Taste is also Deficient in Some Individuals 

By LAURENCE H. SNYDER 

Profe«»or of Zoology, Ohio State University 


RESERVE officer at his first 
summer encampment was under¬ 
going the usual physical examin¬ 
ation upon arrival. In the course of the 
examination a test for color blindness 
was given. The officer was found to be 
quite color blind. Turning to an ac¬ 
quaintance in the line, he said: “That 
is very strange. I am chief chemist at 



Figure 1: A te*t for color blindness 
Numerals built up of dot* camou¬ 
flaged (to the color blind) by doti 


a large pottery works, and one of my 
most important jobs is to pass on the 
final blending of the colors in the pot¬ 
tery !” 

A prominent zoologist who has spent 
the greater part of his life studying 
fishes, and has described many new 
species, including, of course, color 
descriptions, discovered after he was 
past 60 that he was color blind for all 
the pastel shades. 

A physician, in discussing color 
blindness, said that he was 21 years of 
age before he knew that there was any 
way to tell that cherries were ripe with¬ 
out pinching them. 

An ornithologist, who taught college 
classes in bird study for several years, 
prided himself on the fact that he 
taught his students the songs of birds. 
He himself was able to tell practically 
any bird by its slightest sound. It was 
not until some years later that he dis¬ 
covered that the reason why he learned 
bird songs was that he was so color 
blind that he had never really seen a 


bird in nature. Bird skins and stuffed 
specimens in the laboratory were his 
source of knowledge concerning shape 
and structure, but in the field song was 
his necessary guide. 

The strange thing about color blind¬ 
ness is that the person with this trait 
as a rule never realizes it until he has 
been given some standard test. Even 
then he frequently refuses to believe 
it. What he has always seen seems per¬ 
fectly natural to him, and not until he 
thinks back to many little incidents of 
his past life will he be able completely 
to accept the fact that he is deficient in 
the sense of color. 

C OLOR blindness is of various sorts. 

Rarest of all are the people who 
are completely color blind. To them the 
world is composed entirely of various 
tones of gray, much as a photograph 
would appear. Less than 100 cases of 
total color blindness have been recorded 
in all the world, and other physical de¬ 
fects of the eye usually accompany the 
condition. This type of color blindness 
occurs equally in both sexes, and is 
inherited as a recessive character; that 
is, it may skip generations and then 
crop out again. 

The next most rare type is “pastel 
shade’’ color blindness, a condition in 
which the affected person can see 
bright colors with ease, but cannot dis¬ 
tinguish the various lighter shades. This 
type of defect is largely confined to 
males, and is hereditary, although as 
yet nothing very definite is known as to 
its exact mode of inheritance. 

Red-green color blindness is the 
commonest of all forms. It exists in 
varying degrees, but always involves 
difficulty with the distinctions of reds 
and greens. It has been recognized for 
a long time, family pedigrees from the 
18th Century being known. This type 
of color blindness again occurs far 
more commonly in men than in women. 
Its mode of inheritance is well under¬ 
stood, being what the geneticists call 
“sex linked.” Red-green color blind¬ 
ness may appear in a boy when neither 


parent shows the defect, but it does 
not ordinarily appear in a girl unless 
her father was color blind. A color 
blind father will not transmit his de¬ 
fect to his sons, but will transmit it 
through his daughters to half of their 
sons. If a color blind man marries a 
woman who has color blind relatives, 
some of their daughters are very likely 
to be color blind. A color blind mother, 
on the other hand, will have sons all 
of whom are color blind, and will like¬ 
wise transmit it through her daughters 
to half of their sons. 

If both parents should be color 
blind, all the children will show the 
defect. Color blindness is occasionally 
the result of disease or injury, such as 
injury to the optic nerve by tobacco or 
alcohol. Such cases, being acquired. 
color blindness, would, of course, not 
show hereditary transmission. 

Numerous tests for color blindness 
have been devised. These include the 
matching of yarns, the recognition of 
symbols or figures in color mosaics 
(Figure 1), and the projection of 
colors on a screen for recognition and 
comparison. A most interesting test is 
the Japanese chart devised by Ishihara. 
in which certain numbers are visible 
to the normal observer, while quite 
different numbers appear to the red- 
green color blind person, and the 
pastel shade color blind individual sees 
no number at all. 

About one boy in 12 or 15 is color 
blind, and about one girl in a hundred. 
A surprisingly large number of in¬ 
terior decorators suffer from the defect. 

The camera is color blind. On the 
color mosaic test, the camera records 
the number visible to the red-green 



Figure 2s Whet the center** eko a 
red-green color blind perron* mm 
but not whet * normal eye reef 
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color blind person, and not the number 
apparent to the normal observer (Fig¬ 
ures 2 and 3). This fact should pro¬ 
vide a good basis for a detective mys¬ 
tery. 

Color ie not the only sense which 
may be deficient in various people. 
Taste is also deficient in many per¬ 
sons. This fact has been known only 
for the last few years. It was discover¬ 
ed quite by accident in the laboratory 
of a large chemical products company. 
In the manufacture of rubber materials, 
certain substances are used as “accel¬ 
erators” of the rubber. While a chem¬ 
ist was preparing one of these sub¬ 
stances (para-ethoxy-phenyl-thio-carba- 
mide) the dust from the process flew 
about the room. An assistant in the 
room complained of the bitterness of the 
dust as it got in his mouth. The man 
preparing the substance was quite un¬ 
able to detect any bitterness, although 
he was working right over it. Upon 
placing small crystals of the substance 
in their mouths, it was found to be ex¬ 
tremely bitter to the assistant, quite 
tasteless to the chemist preparing it. 

T he accidental discovery of this 
taste deficiency provided an item 
of much interest to biologists, particu¬ 
larly to students of heredity. Careful 
studies were immediately inaugurated, 
and many interesting facts were un¬ 
folded as the studies progressed. For 
this first substance studied, about 
70 percent of the population were 
found to be tasters, while 30 percent 
were non-tasters. Moreover, this taste 
deficiency was found to be inherited. 
The ability to taste the crystals never 
appears in a child unless it was present 
in at least one of the parents. When 
both parents are non-tasters, all the 
children are non-tasters. In other 
words, the taste deficiency is inherit¬ 
ed as a recessive character. 

Following this discovery, a large 
series of compounds has been tested 
for taste in a large number of persons, 
and many of the substances have been 



Figure 3t What the normal pmon 
•••*. To make tha camara it 
a odor ftkar had to ba atnployad 
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found to produce different reactions in 
different people. 

People vary in their reactions to the 
different compounds. An individual 
may taste certain of the substances and 
not others. The person who is certain 
that his sense of taste is exceptionally 
well developed may be the very one to 
find one of these substances quite 
tasteless, while the person who admits 
that his taste is not acute may find it 
exceedingly bitter. 

Chemical handbooks commonly give 
the taste of the various compounds 
mentioned. It now appears that these 
descriptions must be entirely rewritten, 
since the recorded tasle is merely the 
reaction of the person who wrote the 
description, and this may not apply at 
all to the person who reads it. 

Some of the substances tested occur 
in common foods. Thus creatine, a com¬ 
mon constituent of lean meats, is taste¬ 
less to a goodly proportion of the pop¬ 
ulation, while having a characteristic 



Figure 4: Keeping uwte compounds 
at fixed temperature for the tests 


taste to the remainder. A pound of lean 
meat may contain as much as two 
grams of creatine: an appreciable 
amount when it is realized that a single 
crystal of one of these substances is 
enough to provoke a strong taste re¬ 
action. Soups made from lean meat con¬ 
tain a good deal of extracted creatine, 
which must mean that soups have de¬ 
cidedly different tastes to different 
people. 

Other substances occurring in foods 
are at present being investigated for 
their differential taste-producing qual¬ 
ities. It may very well be that, when 
you say to your child at the dinner 
table, “Now you eat up all that spin¬ 
ach or I’ll spank you and put you to 
bed,” the spinach tastes very different 
to the child than it does to you. 

The hostess of a large and famous 
restaurant recently heard of the newly- 
discovered taste deficiency; and im¬ 
mediately sensed a possible practical 
application. She has found that it is 
sometimes necessary to discharge chefs, 
because, while skilled in cooking and 
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Figure 5: Taking a standard taste 
test in a scientific testing laboratory 


preparing meals, they are quite unable 
to produce the flavor and seasoning 
which patrons desire. Tests for taste 
deficiency to various substances of this 
nature are now being developed. 

A short time ago rubber ice trays for 
electric refrigerators made their ap¬ 
pearance. In producing such rubber 
articles, compounds of the nature of 
para-ethoxy-phenyl-thio-carbamide are 
used. The first rubber ice trays were 
soon found to be objectionable to cer¬ 
tain persons because they gave the ice 
and the ice water a bitter taste. A com¬ 
pound which would not excite a bitter 
taste in anyone had to be found for use 
in accelerating rubber. At present great 
care is taken to use compounds which 
are tasteless not only to the inventor 
in the manufacturing plant, but to 
everyone else. This is also true in the 
manufacture of rubber nipples for 
babies’ use. 

Not only do people vary in their re¬ 
actions to crystals or strong solutions 
of many compounds, but they vary in 
the strength of their responses. A very 
weak solution of one of the carbamides 
is tasted by only n small percentage of 
the population. Stronger and stronger 
solutions are tasted by an increasing 
proportion of tin* population, until near¬ 
ly everyone tastes a saturated solution. 
Temperature also plays a part in the 
strength of the reaction. Experiments 
to unravel the complexities of taste and 
its inheritance are being carried out in 
several scientific laboratories at present 
( Figures 4 and 5 ). 

ARIATIONS in sensations could be 
multiplied, but enough has been said 
to indicate that our reactions are not 
at all alike even to the most common¬ 
place things. Tone deafness, odor de¬ 
ficiency, and others are being investi¬ 
gated. We are born with different cap¬ 
abilities. No matter what trait we care 
to measure, we find that people differ. 
Much of this variation has a definite 
hereditary basis. Truly we live in differ¬ 
ent worlds. 
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Pawnbroker's Microscope 


H OU much will you lend me on thi^ 
fine blue diamond? This is the ques¬ 
tion one Rausch & Comb technician is ask¬ 
ing the other in the accompanying illustra¬ 
tion. Because borrowers are asking this 
question of pawnbrokers every day, the 
Provident Loan Society of New York, 
world's largest pawnbroker, will give its 



Wide-field binocular microscope 
fitted for examination of gems 


answer through a new microscope to the 
people who borrow more than 25,1)00,000 
dollars annually from the company on 
pledged jewels. 

Handling this enormous amount of per¬ 
sonal jewelry requires the closest scrutiny 
by gem experts. Good quality synthetic 
corundum, such as sapphire or ruby, may 
be so free from flaws as to conceal its 
nature completely from the* hand lens. 
White zircon, white sapphire, and ev»»n 
white quartz are sometimes substituted for 
diamonds, or green spinel and green sap¬ 
phire for emeralds. A thin layer of genuine 
material iH often hacked by mulerial of 
practically no value. 

The new wide-held binocular microscope 
is fitted witli a hall and socket chuck upon 
which rings, studs, and small jewelry may 
he mounted and turned in any position to 
secure tin* advantage of transmitted light 
through the stone. lieplacing the familiar 
watchmaker's loupe, the pawnbroker’s mi¬ 
croscope holds the jewel rigid while the 
gem expert examines the stone to deter¬ 
mine its axis; searches for impurities in 
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inclusions; notes the perfection of it'* 
facets; and determines whether it is a sub¬ 
stitute, an imitation, a synthetic stone, or 
the real thing. 

Biologist Produces 
A Live Unicorn 

NICORNS no longer belong wholly in 
the doubtful twilight of mythology, 
where dwell griffins, dragons, and such like 
fabulous beasts. There is a live unicorn 
right here in the U. S. A. of this modern 


possessoi has undisputed domination over 
his companion cattle, and has developed 
much of the prond yet unaggressivc hear¬ 
ing and disposition ascribed to the unicorn 
of fable. 

The operation by which Dr. Dove’s hull 
calf was enabled to become u unicorn was 
similar to some of the tissue transplanta¬ 
tions used in plastic surgery on human be¬ 
ings, to remedy the disfiguring loss of a 
nose or other facial feature. When the horn 
buds were cut loose from the young ani¬ 
mal's skull, a strip of skin and underlying 
flesh was left attached to each one, to carry 
the normal blood supply until the trans¬ 
planted beginnings of horns could take hold 
on the spot where they were planted. Also, 
since the horn buds arc circular, Dr. Dove 
cut their adjacent edges flat, so that lie 
could set them close together, and so en¬ 
courage the growth of a single horn muss. 

The Maine unicorn is now about two und 
one-half years old, a splendid young animal 
of the Ayrshire breed, lie is strong, fear 
less, well able to fight though seldom do¬ 
ing so. His biological “inventor” holds that 
his marked docility is due largely to the 
fart that the unicorn knows Ids own strength 
and the superiority in combat that his sin¬ 
gle weapon gives him; full self-confidence 
has done away with truculence. 

Dr. Dove bus searched the literature of 




Above and right: Two view# of the 
live unicorn created by a biologist 

year 1936. Nor is he under the suspicion 
Hnd ban of science; quite the contrary, sci¬ 
ence' is responsible for his existence. 

The 1936 model unicorn was produced by 
Dr. W. Franklin Dove, biologist at the 
University of Maine, through a rather sim¬ 
ple surgical operation on the head of a 
day-old hull calf. By transplanting both 
horn buds, or little knots of tissue that 
normally produce a pair of horns, to a close 
side-by-side position at the center of the 
calfs brow-ridge, Dr. Dove induced the 
growth of a single very massive horn that 
has proved to be a most efficient weapon. 
Indeed, so much more successful has it been 
than the usual two horns that its proud 
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The monochromator, which emits light of a single wavelength 


FRUIT—LEAVES 

r T , HIRTY to 40 leave* are nece*- 
*ary to produce the food to de¬ 
velop each peach on a tree. Forty to 
50 leave* are required to develop a 
good-sized apple, and about 50 for 
an orqnge. 


unicorn lore, which is both ancient and 
voluminous. He is strongly inclined to be¬ 
lieve that earlier peoples anticipated him 
in his unicorn-making surgery, and that 
they produced leader animals for their herds 
in this way. One passage in Pliny, noted 
naturalist of Roman times, indicates that 
ancient herdsmen operated on the horn buds 
to produce multiple-horned hearts. Other 
more modern references indicate that shep¬ 
herds in the Himalayan slate of Nepal made 
unicorns of rams, and that two African peo¬ 
ples knew* the secret of unicorn cattle. 

Everywhere in uneient literature, both 
Biblical ami classic, the unicorn is credited 
w T ith great strength, great nobility, and 
great independence. He is always the lead 
er of the Beasts. His single horn, tipped 
with red or black, is the symbol and source 
of his power. He rules the others with it; 
lit* dips it into pools of undrinkable water 
and takes a wav the poison. Yet he is gentle, 
so that he will obey even a young gill. 
Later legend stresses this point, until it was 
claimed that only a virgin could tame a 
unicorn. 

The unicorn is mentioned three times in 
the Old Testament, always in terms of high 
esteem. Indeed, the first reference, in the 
Book of Numbers, likens tin* unicorn even to 
God. Balaam, the heathen prophet who ran 
full tilt into tlie power of Jehovah, and of 
course got the worst of it, reported back 
to his king; “lie; hath as it were the 
strength of un unicorn!”- Copyright Sci¬ 
ence Service. 

Remarkable Photo¬ 
graphic Enlargement 

NEW recoid in photographic enlarge¬ 
ment has been achieved by the well- 
known New York photographer, Ivan 
Dmitri, using duPont Superior Panchro¬ 
matic Film. This photograph, showing 
Wyoming wild horses in action, was made 
from a one-inch by one and three-eighths- 
inch negative which was enlarged in a 


single step, without retouching, to a "*i/e 
measuring eleven feet two inches by fort\ 
im lies the greatest single-step enlarge¬ 
ment known. The feat is all the more re¬ 
markable because only a three-eighths-inch 
by one and three-eighths-inch section of 
the original film was used. This js a 97- 
diameter enlargement, increasing the area 
of the picture 9400 times. Its accomplish¬ 
ment suggests greater possibilities in en 
largement through the use of improved film, 
as an eight-inch by tcn-inch negative, en- 
laiged piopoit innately. would produce a 
picture Half u block long and six stones 
high. 

According to Mi. Dmilii, no special tech¬ 
nique of operation is requited for such an 
enlargement, the results being made pos 
sible niainlv through improvements in line- 
grain film, fine-grain technique, and color 
s\nlhesi/ation. Mottled effects of “grains”- 
due to films and developers—formerly pro¬ 
hibited a single-step enlargement of tins 
extent. With the improved film, this is no 
longer a serious factor. 

Mr. Dmitri emphasizes the fact that re¬ 
search on lenses, films, and developeis, 
conducted hy expert technicians, at u cost 
of millions of dollars, has given the pho¬ 
tographer more adaptable materials and 
allowed him to spend more time on artistic 


composition. I ntil lately, it was necessary 
for tlie amateur to devote many hours to 
acquiring dee}) technical knowledge. Now. 
bet ter equipment has relieved him from this 
requirement ami widened the scope of the 
eameiu in art. 

And What's a 
Monochromator? 

N operation today in the Research Lab¬ 
oratory of the General Electric Company 
is one of the world's most powerful sources 
of single-coin!cd light and monochromatic 
ultra-violet radiation—known technically 
as a monochromator. The function of the 
equipment is to take the light given off by 
a mercury vapor arc and, through the use 
of an optical system, filter out all except 
a few of the vibration frequencies present 
in the light. Through this operation the in¬ 
strument produces single-colored, single-fre¬ 
quency, or monochromatic light. 

The optical system of the instrument, its 
most important feature, was made possible 
by the development in the General Electric 
Gompany some years ago of clear fused 
quurt/.. Through this development it wus 
possible to produce the large seven- and 
ten-pound quart/, prisms which constitute 
the heart of this powerful monochromatic 
apparat us. 

The apparatus consists essentially of an 
ultra-violet source, entrance slit, entrance 
collimating lens, the two large fused quartz 
prisms, exit collimating lens, and the exit 
slit. Purity of the radiation is obtained by 
changing the corner angles of the two prisms 
in such a way thut the greater portion of 
the unwanted wavelengths of light are re¬ 
fracted out of the optical system to be ab¬ 
sorbed by black shields. 

Prevents Mildew On 
Paint 

HITE paint on interior surfaces sub¬ 
ject to moisture frequently turns black 
a3 a result of mildew. Paint chemists have 
found that small amounts of mercury work¬ 
ed into the paint as a paste will eliminate 
this nuisance. A mildew preventive consist¬ 
ing of 73.8 percent by weight of zinc oxide, 
1.2 percent by weight of bichloride of mer- 



A 97-2h*m«t#r photographic enlargement made in one step 
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cury, and 25 percent by ’weight of linseed 
oil, forms a smooth, easily workable paste 
for use by painters. Paint , Oil & Chemical 
Review points out that such pastes must be 
marked with appropriate warning labels, as 
mercuric chloride is a deadly poison.— 
A. E. R. 

High-Speed Naval 
Aircraft Carrier 

HERE is no doubt but that the aircraft 
carrier is an indispensable element of 
any navy, if that navy’s airplanes are to be 
effectively used. The disadvantages of air¬ 
craft carriers lie in their immense expense, 
large size, and the fact that they are vul¬ 
nerable to attack. It would seem, therefore, 
that a small aircraft carrier of high speed, 
extreme mobility, and cheapness of con¬ 
struction and operation would be of in¬ 
terest. 

By courtesy of Flighty a sketch of a “vest 
pocket” aircraft carrier designed by John 1. 
Thornycroft and Company in England is 
shown herewith, in which these objectives 
are sought. An interesting feature of the 
carrier lies in the employment of the Hein 
landing apron or “canvas” similar to that 
employed in the German-South Atlantic 
service. 

At the Imjw of the vessel a catapult is 
provided which will handle aircraft up to 
8000 pounds in weight and catapult them at 
57 miles an hour. The catapults are de¬ 
signed to he exceptionally long so us to 
permit gentle acceleration, thus making 
their operation safe for aircraft loaded with 
bombs. There is an advantage in placing a 
catapult at the bow since the speed of the 
ship helps in increasing the relative wind. 
If, for example, the minimum speed of an 
airplane is 57 miles an hour and the earriei 
is traveling at 27 miles an hour, onlv 30 
miles speed is necessary at the catapult. 

The Hein canvas allows an aii plane to 
be picked up while the earriei is itself 
maintaining full speed, so that it is less 
vulnerable to torpedo attack by submarine. 

With the conventional aircraft carrier, the 
deck has to be long enough for the airplane 
to alight. With the new design the over all 
length of the carrier is 360 feet and the dis¬ 
placement only 3000 tons. With a shaft 
horsepower of 40,000, a speed of 28 knots is 
expected of the new design.— A. K. 

Automatic Variable 
Pitch Propeller 

ONTROLLABLE pitch propellers are 
usually considered as somewhat com¬ 
plicated pieces of mechanism. The Schwarz 
automatic variable pitch airscrew, however, 
which has been successfully tried out in 


Germany, i* exceedingly simple in prin¬ 
ciple and execution, as can 1 m* seen from 
the drawing. 

The propeller blade is so mounted in the 
hub that it is free to rotate in its end 
bearings, with the rotation limited by two 
stops. At the same time the propeller blade 
on each side is controlled by two opposing 
moments; one due to the push of the* spring 
shown at the left of the diagram; the other 



The actuating mechanism of a new 
automatic variable pitch propeller 


due to centrifugal force acting on the weight 
shown at the tup of the diagram. 

At take-off and climb, when the engine 
is turning up relatively slowly, the moment 
of the spring is greater than the moment 
due to the centrifugal force of the rotating 
weight. Accordingly the blade is pushed 
over to the right stop, and assumes a 
“fine” or low-pitch position. It is this posi¬ 
tion that is desirable for take-off and climb. 


a 



Above: An aerial torpedo carried by 
a conventional plane. Right: Details 
of the releasing mechanism operated 
by the pilot of the powered airplane 


W hen the airplane changes over from the 
climb to high or cruising speed and the 
engine speeds up, it is the rotating weight 
which takes charge, and the blade accord¬ 
ingly moves over to the other stop. The 
airscrew assumes the “coarse” or high- 
pitch position, and at high speed it is the 
high-pitch position which is desirable on 
the score of aerodynamic efficiency. 

Therefore the blade acts efficiently under 
all the main conditions of flight. 

Of course, with a manually controlled 
variable pitch propeller, or with the con¬ 
stant-speed variable-pitch propeller of 
American practice, a better coordination 
between plane speed and propeller pitch 
can be attained, since more propeller set¬ 
tings are available. But the simplicity and 
light weight of the new device give it 
claims to serious consideration. A. K. 


RIO AIRPORT 

/CONTRACTS have just been let 
^ for Brazil’s new Federal Air¬ 
port at Rio de Janeiro. Designed to 
accommodate the giant Pan Amer¬ 
ican, Clipper type, flying boats, 
the airport will be only two minutes’ 
ride from the heart of the South 
j American city. 


An Aerial Torpedo 

HE Lomlon 4eroplane of recent date 
contains the following significant sen¬ 
tence; “No nation will officially admit the 
existence* of wireless-controlled pilotless 
aeroplanes which carry high explosive in¬ 
stead of crew and are thus in rffeet dirigible 
flying bombs.” 

Captain Norman Macmillan, a noted 
British aviator, has disclosed his ideas for 
a dirigible aerial torpedo, although not 
wireless-controlled, which is illustrated in 
the diagram. 

Above a conventional airplane / is mount¬ 
ed a smaller “pilotless” airplane a. The 
pilotless airplane carries the bomb. The 
smaller machine is supported on the struts 
h and <\ When the pilot pulls the handle 
g, the locking pins d and e are withdrawn 
and the bomb-carrying craft is launched into 
space following the same path as did the 
piloted airplane at the instant of release. 
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The pilot can then dive or turn back 
while the dirigible bomb glides down to 
its target. 

There are certain to be practical diffi¬ 
culties in the realization of this concep¬ 
tion, but it certainly has interesting fea¬ 
tures. Bombing could be carried out with 
far less hazard to the pilot, and the protec¬ 
tive aprons of captive balloons could be 
readily pierced without hazard to the at¬ 
tacker. 

Other possible refinements are gyro¬ 
scopic control of the flight path, and con¬ 
trol by an aneroid to flutten the trajectory 
when attacking targets of low elevation, 
such as warships.— K. 


Faster Training Planes 

P ART of the 61 Model NS-1 primary 
trainers which the Stearman Aircraft 
Company has delivered to the Naval Air 
Training Station at Pensacola are shown in 
one of our photographs. 

There was a time when a primary training 
ship used a horsepower of under one hun¬ 
dred and attained a speed of 80 or 90 miles 
an hour. By contrast, the new NS-l’s are 
equipped with 235-horsepower Wright 
Whirlwind engines and have speeds which 
are unofficially estimated as about 140 miles 
an hour. Naturally, as the speed of our 
single-seater pursuit ships grows to high 
figures the training planes have to keep 
pace.— A. K. 

Statistics of Aircraft 
Safety and Use 

S OME of the questions frequently asked 
regarding aviation are: Is private fly¬ 
ing progressing? What sort of airplanes are 
being built? How safe is private flying? 
How safe is flying on the airlines? 

The statistical side of aviation has not 
developed to anything like the extent of 
the statistical side of railroad transporta¬ 
tion, and these questions are difficult to 
answer accurately. In the recent Aeronauti¬ 
cal Session of the National Safety Council, 
un excellent and authoritative picture of the 
situation was offered by John H. Geisse, of 
the Bureau of Air Commerce, in a fine 
paper and some interesting charts. 

Figure 1 shows the air miles flown dur¬ 



ing each six month period from the latter 
half of 1928 to the first half of 1935, the 
last period for which statistics are avail¬ 
able. Miscellaneous flying (that is, private 
flying, school flying, aerial photography, 
et cetera) accounted for approximately 80 
percent of the total mileage until it started 
its retrogression. In the first six months of 
1935 it still exceeded scheduled flying by 
about 40 percent, and it is to be expected 
that this is its all-time low in relation to 
scheduled flying. 

Figure 2 tells a similar story* On this 
chart are plotted the values ol airplane pro¬ 
duction against years, in non-scheduled, 



A group of new high-speed naval training planes 


military and transport aircraft. In the gay 
year of 1929 non-scheduled construction 
was way ahead, then dropped sharply and is 
only now beginning to curve upward. The 
construction of transport airplanes wus 
much more steady and is now sharply in¬ 
creasing. 

Perhaps Fig. 3 will go as far as any¬ 
thing else to explain the reason why trans¬ 



port flying has forged ahead so much more 
rapjdly than miscellaneous flying. This 
chart gives fatal accidents due to all causes 
per 10,000,000 miles down. It appears that 
miscellaneous flying is many times more 
hazardous than scheduled flying. 

Mr. Geisse attributes the difference al¬ 
most entirely to airplane characteristics. He 
maintains that more money and more effort 
should be spent in developing a safe private 
airplane. In this he is entirely right. But 
the difference in safety is not entirely at¬ 
tributable to the airplane. Scheduled flying 
is undertaken by the very best pilots, with 
every imaginable aid. Private or miscellan¬ 
eous flying is undertaken by pilots of the 
most varied qualifications—some are very 
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good, some indifferent, and some very bad. 
Miscellaneous flying may be over territory 
not provided with beacons and radio beams. 

Something also has to be said of coat, 
which Mr. Geisse’s charts do not touch 
upon. Private flying is an expensive hobby. 
We are far from the “flivver*’ airplane. Only 
real prosperity will spread the means to 
buy and operate private airplanes. Mean¬ 
while our private airplane manufacturers 
are not idle, are building as cheaply as the 
extent of the market will allow, and are 
never ceasing to improve their product in 
safety and reliability.- A. K. 

Progress in Two-Row 
Engines 

S INGLE-ROW air-cooled engines in large 
transputt operation appear to be al¬ 
most as obsolete as four-cylinder automo¬ 
bile motors. Mnce the 1920’s the radial air¬ 
cooled engine ha* been steadily made more 
powerful by internal supercharging, higher 
speeds, increased compression ratios, and 
the use of gasoline with high octane rating. 
But there was a definite limit to this type 
of power squeezing. Tile next step was 
quite evidently in the direction of twin- 
row engines. 

The single-row nine-cylinder engine 
seems to reach its limit at a normal rating 
of 750 horsepower with an allowable over¬ 
loading to 850 horsepower at take-off. With 
the latest Twin-Row Wasp, 900 horsepower 
is normal rating, with 1000 horsepower for 
take-off. However, if the engine is opened 
full throttle at sea-level H will give 1150 
horsepower for a weight of 1250 pounds, 
giving a truly marvelous weight-per-horse- 
power ratio. 

Besides offering greater power, the two- 
row engines have the inestimable advantage 
of smoother operation because of the more 
frequent impulses per revolution of the pro¬ 
peller, Thus, in the single row there are 
130 heavy impulses per second from a 6% 
inch cylinder; in the two-row there are 
250 lighter impulseg per second from a bVj 
inch cylinder. 

Cooling was at first considered a great 
difficulty in two-row work. But progress in 
cylinder head finning and in pressure baf¬ 
fling has eliminated the trouble. The cylin¬ 
der head design consists of cast-on rocker 
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Plant for recovering pure sulfur dioxide from smelting plant waste gases 


boxes and deep, closely spaced cooling fins. 
The pressure baffles are deflectors between 
the cylinders which entirely shut off the 
free flow of air between the cylinders and 
direct the air completely between the fins. 
Thus nil the air which is parsed over the 
engine contributes to its cooling. 

Service texN of the twin Wasp have been 
entirely satisfactory. One outstanding per¬ 
formance has been the flight of 3600 miles 
non-stop by the Navy Consolidated flying 
boat from the (.'anal /one to San Francisco; 
others are the repeated transpacific flights 
of the Pan American Clippers. The en¬ 
gineers have n«>t ceased their efforts, and 
even greater powers are predicted foi this 
type of prime mover.- A. K. 

Sulfur Dioxide Recovery 

NEW process, applied in Germany and 
the Netherlands, recovers sulfur di¬ 
oxide, the objectionable gas produced as 
a by-product of many industrial operations, 
in pure form directly from the dilute waste 
gases. Sulfur dioxide kills vegetation when 
allowed to go to waste in the air and hence 
legal restrictions require that plants pro¬ 
ducing the gas prevent its escape. Many 
methods have been used for capturing sul¬ 
fur dioxide and converting it into useful, 
salable forms—generally sulfuric acid. How¬ 
ever, there is an important market for the 
gas itself in pure form as the working me¬ 
dium in certain refrigerating systems and 
for other processes. Hitherto it has been 
uneconomical to recover the gas itself from 
the dilute mixtures produced by man> in¬ 


dustrial operations, particularly the smelt¬ 
ing of ores. The new process, called the 
“sulpliidine” process, solves the difficulties 
formerly met by dissolving the gas in a 
mixture of xylidine (similar to aniline) 
and water. This mixture removes sulfur di¬ 
oxide from even dilute mixtures completely 
and quickly. When saturated, it readily 
parts with the gas on heating. The recov¬ 
ered gas is extremely pure and the cost of 
the process has been found to be low enough 
for economy.— I). H. K. 

Bridge Floor G rati no 

FEW years ago bridge engineers were 
startled by a suggest ion made by Wal¬ 
ter E. Irving, C, E., that open gratings be 
used as decking on bridges. The traditional 
idea was that the floor of a bridge should 
be of solid construction, and the conser¬ 
vatism of engineers kept them from fore¬ 
seeing the manv advantages uf an open 
grating such an that developed by Mr. 
Irving. Since then, however, this new con¬ 
st ruction has been used with such complete 
satisfaction in a number of large bridges 
that it has taken its place as an important 
contribution to bridge building. 

As shown in the accompanying illustra¬ 
tions, Irving decking is very similar to the 
sidewalk gratings so familiar to all. Tin* 
interstices are, however, much larger and 
the vertical thickness considerably more 
than is usually found in gratings of this 
'.ort. Its principal construction feature lies 
in the fact that it is joined by a patented 
interlocking process which makes an en¬ 


tire bridge floor, in effect, a single sheet 
rather than a series of joined panels. 

Contrary to first impression, installations 
of this decking have not worn the tires of 
automobiles unduly. Its main advantage is, 
perhaps, its light weight in comparison 
with heavy, paved floors so generally used. 
Another extremely important advantage is 
that at no time does ice or snow accumulate 
and impede traffic. This last is important 
when it i«< considered that on some bridges 
very great difficulty has been experienced 
in working out a road surface which will 
prevent accidents. A notable example of 
this problem may be seen in one of the 
New York City bridges over the East River 
where, despite much study of the problem, 
many disastrous accidents have occurred in 
wet or snowv weather. According to re- 
portx of those who have studied installations 
of Irving decking, such accidents will never 
he caused by the flooring. 

Book on Aihcr4et 
Diesels 

HERE ha^ been so much controversy 
regarding the aiieraft Diesel engine, 
so much development work carried on in 
Europe and the United States, that a hook 
on this topic is both timely and valuable, 
"such a book is “Diesel Aircraft Engines” 
edited and published by Haul H. W ilkin¬ 
son. Mr. Wilkinson has been connected 
with the aircraft and engineering industries 
since 1911, with experience in England and 
the United Slates. He has made excellent 
use of his knowledge and has produced a 
book which is eminently readable-semi- 
popular, semi-technical in outlook, and en¬ 
tirely accurate. In his historical introduc¬ 
tion the author points out that tlx* Junkers 
Jit 52, a well known and extensively used 
airliner is Diesel powered; so are the Graf 
Zeppelin and the Hindenburg. These ships 
are a complete demonstration of the prac¬ 
ticability and efficiency of the aircraft 
Diesel. 

We did not realize until we read Mr. 
W ilkinson’s book how many modern air¬ 
craft Diesels have actually been developed; 
In the United States there are the Des- 
ehamps 12-cylinder Prestone-cooled rated at 
1200 horsepower at 1600 revolutions per 
minute; the Guiberson 9-cylinder air-cooled 
radial, rated at 210 horsepower at 2050 
revolutions per minute, weighing 509 lbs.; 
the Packard 9-cylinder air-cooled radial, 
240 horsepower at 2050 revolutions per 
minute, weighing 510 lbs. In England there 
are the Bristol Phoenix, 9-cylinder 430 
horsepower at 2000 revolutions per minute, 
weighing 1090 lbs., and the Napier Cul- 






Squeeze-rivetting unit* of the tww grate decking for bridge*; and a finished deck 
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verin 12-cylindrr, witL two bank* of six | 
vrrtioally opjxmrd cylinders, developing j 
740 horsepower of 1785 revolutions per j 
minute, weighing 1786 11m. In France there j 
are the 14-cylinder two-row air-cooled 
Clerget; the C.L.M. Lille will) two banks 
of 6 cylinders vertically opposed; and the 
Salmson, another air-cooled engine of 18 
cylinders:. In Cermanv there are two Junk- 
os engines (which have been described in 
these columns), and the Mercedes-Benz, 
of rugged construction in use in the two 
large airships Czechoslovakia is responsible 
for the ZOl) 260-R. Spare will not permit 
anything but mention of these interesting 
types. 

\ircraft Diesels arc distinguished from j 
gasoline engines by much higher compies- 
sion ratios, tanging as high as 17 to 1: 
much higher specific weight; gieater fuel 
efficiency ; tin- hIuIiIv to use hcaw. non- 
inflammable fuel oils; direct in|cction of 
the fuel sprav at a pi edetet mined point of 
tin* cycle; and (ning of the charge without 
spark ignition. 

Of Co in se. the exponents of the gasoline 
engine point out that with the liberal u*e 
of telra-etlivl and high octane- ratings, the- | 
compression ratios and efficiencies of ilu- | 
spark ignition engines have been eoiistantlv I 
going up. Rut the gasoline engines will ul- 
w a v s involve tin ha/uid* and e*\pensi\« 
fuel. However, no Iheoiel ieal discussion, no 
laboiatoiv tests, will evrj settle the contlo 
vetsy. Only the developmc-nt of both types 
and extensive seivice use will settle' the 
ejiiestion. In tin- long mu what is most 
like'ly to happen is that each type will find 
its own particular sphere of influence 

Our best thanks ate due* to Mr Wilkin¬ 
son for producing mu It a concise, interest¬ 
ing. and impartial survev of the- whole de¬ 
velopment. J. k. 


EMPLOYMENT 

AGES of petroleum refinery 
workers were nearly 8 percent 
higher last year than during the 
boom year of 1929, a study by the 
U. S. Bureau of Labor Statistics 
shows. Employment was only 11.9 
percent below that of 1929. 



For tens of thousands of miles, in millions of automo¬ 
biles, the metal pipes that carry gas and oil withstand 
the vibration of high speeds and the- jolts of rough 
roads. They arc stronger, they- last longer, because of 
electric-furnace brazing. Sealed in millions of electric 
refrigerators, vital parts made by- this process keep the 
mechanism operating quietly, efficiently, year after year. 
The greater strength that comes from brazing means 
more dependable service for you, and fewer repair hills. 

All-metal tubes in your new radio, sewing machines 
that make your clorhing, calculating machines that 
serve in your hank and office—to all these, electric- 
furnace brazing has brought simpler, stronger, less 
costly construction. 


Champion Blood Donor 


R aymond hkikz work* in iiw jmi.iic 

markets of Paris, but he also ha* a 
thriving business of his own. He engages 
in the manufacture of blood, and since be 
entered the business in 1921 be ha* sold 
257 quarts. 

The output of Briez’s human factory ~ 
his own body-—is enormous when one con¬ 
siders that it takes only 7Vy quarts of blood 
to fill the blood vessels of an adult man. 
During 1935, Briez manufactured enough 
blood to supply himself and to give 98 
transfusions. Each transfusion averaged 
about 10 ounces. Last year broke all his 
previous males records. 

The champion blood donor of Paris start- 
f *d his manufacturing business in a small 
way. In 1924, he gave blood for four trans¬ 
fusions. The next year hia orders jumped 
1o 38. In 1927, the number of transfusions 
supplied by him attained the astonishing 
figure of 94, and frmn that time until 1935 
lie averaged from 5ft to 60 a year. 

No ill efleets have been noted, and Briez 


Electric-furnace brazing—a process that causes copper 
to penetrate deep into pieces of harder metal, joining 
them into a solid w-holc—w as developed in the General 
Electric Research Laboratory, in Schenectady, N. Y. 
And when G-E research gave industry this improved 
manufacturing method, it was saving industry-—-and 
you—millions of dollars in the cost and maintenance of 
manufactured products. 

G-E research has saved the public from ten to one 
hundred dollars for every dollar it has earned 
for General Electric 

GENERAL || ELECTRIC 
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Diagram of a machine for removing spray residues from fruit, showing the several stages of the process 


is always ready for another call, according 
to the Paris correspondent of The Journal 
of the American Medical Association. 

Translucent Marble 

NEW marble, christened Lumar, which 
attains a high point of light-transmis¬ 
sion and in which sub-surface beauties of 
color and texture appear in spectacular fash¬ 
ion, is the outcome of a long period of in¬ 
tensive research into the crystal formation 
of various types of marble. Of the six vari¬ 
eties of Lumar which have resulted, Lumar 
Yule, developed from Colorado’s own mar¬ 
ble, has the most brilliant light intensity. 

The objective of the study of the calcite 
crystals of which marble is composed was 



Marble panels lighted from within 


to determine the types of marble in which 
the structure was especially adapted to the 
transmission of light. The ability of these 
crystals, which are the same type as those 
used in optical instruments, to transmit light 
varies with the direction of the incident 
beam. The task of the research, therefore, 
was first to select the proper marbles, and 
then to evolve a method of processing them 
which would make the most advantageous 
use of their individual characteristics. The 
details of the process are, for the present, 
a closely guarded secret. 

Lumar transmits light in varying degrees 
of intensity and at the same time discloses in 
all the vividness of their natural beauty the 
wide variety of colors and vcinings which 
lie within the solid marble. 

Poison Spray Removal 

EAR of poisoning from the tiny residues 
of lead and arsenic left on fruit by the 
sprays used to protect it from insects has 
encouraged the development of better and 
better methods for removing these poisons. 
Methods now standard in the fruit industry 
include washing with weak hydrochloric 
acid solutions or solutions of water glass. 


However, the waxy coaling on apples and 
pears holds traces of these poisons on 
heavily sprayed fruit that cannot be re¬ 
moved completely by ordinary methods. R. 
H. Robinson, of the Oregon Agricultural 
Experiment Station, reports in Industrial 
and Engineering Chemistry a new method 
of making such fruit safer to eat by sup¬ 
plementing the ordinary treatments with a 
wash of petroleum oil. This solvent dissolves 
the waxy layer and allows the other treat¬ 
ments to take effect. Federal regulations 
place the maximum permissible amounts 
of lead and arsenic trioxide at 0.038 and 
0.010 grains per pound of fruit. The danger 
from such poisons is that they accumulate 
in the human system and may ultimately 
build up dangerous concentrations if one 
eats poorly washed fruit.-— I). H. K. 

Weather Map in 
Three Dimensions 

NEW type weather map showing me¬ 
teorological conditions in three dimen¬ 
sions to an altitude of 16.000 feet has been 
developed by 1. I. Zellon, of the United 
States Weather Bureau in Pittsburgh. 

Mr. Zel Ion’s device consists of a small 
box holding eight glass plates slightly sep¬ 
arated. Each plate represents 2000 feet of 
height, while the basic ground map below 
the plates is an outline of continental United 
States. 

The new development is helpful in the 
plotting of upper air weather information 
obtained by pilot balloons, army airplane 
flights, and the weather data supplied by 
airline pilots. This new system of taking 
weather information is known as air mass 
analysis because not only are ground data 


taken but also the nature of a cross-section 
of the upper air is determined. 

Fast-drying opaque inks of different col¬ 
ors are used for plotting the various aero- 
logical data; wind velocity may be red, 
pressure blue, and so on. 

Says the government weather scientist: 

“The meteorologist will find that he can 
rather quickly plot on these panes the data 
from the pilot balloon and airplane stations, 
adding the analysis of fronts and air masses, 
for each 2000 foot level. By looking down 
through the series of plots a graphic picture 
of the synoptic situation in three dimensions 
can he gained. Although this gives a some¬ 
what cruder representation of the upper air, 
in some respects, than a carefully drawn 
cross-section, it has the advantage of giving 
three dimensions rather than two, and of 
being more legible and intelligible to one 
not a technician in modern aerological 
analysis. Airplane pilots in particular can 
learn to read more readily from the mapping 
frame than from tin* ordinary surface map 
or cross-section the information they wish 
to know; it should he better in this regard 
than a series of upper air maps laid side by 
side, if the glass frames be large enough, 
well drawn, and properly illuminated.’’— 
Science Service. 

Bearded Lady Refeminized 

HE first operation on the pituitary 
gland performed in the hope of re¬ 
feminizing a bearded lady was reported by 
Dr. H. Lisser of the University of Cali¬ 
fornia Medical School at a recent session 
of the Association for the Study of Internal 
Secretions. 

Similar operations have been performed 



How iht thrae-dimetuional weather map i» built up in layers 
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for the removal of adrenal gland tumor* 
which had been the cause of virilism. 

The operation reported was successful 
for the first year. The patient lost her beard 
and other symptoms of the pituitary dis¬ 
order from which she suffered, following re¬ 
moval of part of the pituitary gland. 

During the second year after operation 
the beard grew back and some other signs 
of the original condition reappeared. A 
tumor was found in the part of the gland 
removed.—Copyright 1936, Science Service . 


New Uses For Fitch 

P ITCH has been found to serve as a 
highly satisfactory powdered fuel for the 
direct firing of rotary lime kilns, says Chem¬ 
ical Trade Journal. The pitch is marketed 
in the form of flakes, produced on rotating 
cooled drums or on moving water-cooled 
metal belts. 

Another use for pitch has developed with 
the recent installation of several thousand 
miles of steel pipe for conducting gas, re¬ 
quiring coatings for protection against cor¬ 
rosion. Coal-tar pitch has been used in large 
quantities b\ pipe-layers.--.4. E. Fi. 


CATARACT 


T^¥ANY young and middle-aged 
* women who have taken the 
dangerous fat-reducing medicine, 
dinitrophenol, have developed cat¬ 
aract of the eye. 


Animals' Ears More 
Efficient Than Best 
Man-Made Microphones 

Q UANTITATIVE’ measurements on the 
ears of guinea pigs show the animal 
ear to be a far more effective micro¬ 
phone than those constructed mechanically, 
according to Professors Ernest G. Wever 
and Charles W. Bray, of the Princeton 
University Department of Psychology. 

Small currents arising in the cochlea of 
the inner ear and measured on an oscillo¬ 
graph provide an accurate measurement of 
the response of the animal to sound, and 
the results of recent experiments show that 
the animal is capable of responding to tones 
of a wide range of frequencies, even though 
these tones be quite faint, whereas it is a 
well-known fact that mechanical micro¬ 
phones must sacrifice either sensitivity or 
range. 

That this electrical method of measuring 
sound effect is accurate was determined sev¬ 
eral year* ago when the small currents were 
amplified about half a million times and 
run into a telephone receiver. It was then 
possible for one person to talk to the animal 
and another person in a distant room not 
only to recognize the words but the voice of 
the speaker .—Science Service. 


Where Ice Cost is No Item 

A CCORDING to the United States Bu- 
l reau of Dairy Industry, the ice-well 
method of cooling and holding cream on 
dairy farm* proved a good investment in 
the Northern Great Plaint area last sum¬ 
mer. To construct an ice well, a hole ap¬ 
proximately 9 feet square and 9% feet deep 
is dug on a well-djamed location convenient 
to the milk room and the water supply. 



you a completely new kind of mildness— 
a mildness achieved by a special manufac¬ 
turing process exclusively Philip Morris. 

H ere is the proof: tests show that 
on changing to Philip Morris Cigarettes, 
the majority of cases of nose and throat 
irritation, due to smoking, cleared com- 
pletely. All the others definitely improved. 

E/very day more and more people dis¬ 
cover the secret of Philip Morris appeal: 
a cigarette mild enough to smoke as often 
as you please, yet robustly full-flavored 
to satisfy your strongest smoke desires. 
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Trophy for Diesel inventions 


Small- to medium-sized stones are set in 
the bottom to a depth of I Mi feet. Two-by- 
four studs are placed two feet apart against 
the earth walls, ('heap unmatched lumber 
nailed to the studding gives an ice storage 
space approximately eight feet square and 
eight feet deep. A small structure is built 
over the well—the floor in sections to 
facilitate removal—to allow free circula¬ 
tion of cold air when freezing the ice 
block in winter. 

On the arrival of cold weather, water is 
sprinkled on the stones until a solid bot¬ 
tom of ice gradually freezes in the well. 
Snow and water may be used at the start 
if snow is available. Freezing the bottom of 
the ice chamber cannot be rushed as add¬ 
ing too much water at one time will melt 
the thin layer of ice in the bottom and 
allow the water to escape through the 
stones. Adding the water in thin layers and 
frequently on good freezing days and nights 
gives the most satisfactory lesults. 

A 6Mi foot block of ice in the well will 
leave room for a five-gallon cream can be¬ 
tween the top of the block and the floor. 
Experience shows that an ice well, opened 
for use in May, will last well into Sep¬ 
tember or October. Journal oj the Frank- 
Im Institute. 


Prize Offered for 
Diesel Invention 

I NVENTORS with inclinations toward 
Diesel engines are given encouragement 
through the offering of a 1000-dollar cash 
prize for the best Diesel invention sub¬ 
mitted before midnight, April 30, 1937. A 
perpetual silver trophy has also been of¬ 
fered on which each year's winner’s name 
will be inscribed. The thousand-dollar prize 
and the Diesel Inventors Trophy will both 
be given by Mr. Ralph Hemphill, president 
of the Hemphill Diesel Engineering Schools, 
Inc. 

It is anticipated that during the next 
five years there will be as rapid develop¬ 
ment in the Diesel engine field as there 
has been in the gasoline engine field dur¬ 
ing the last 20 years. Such being the case 


the offering of a prize of this value for the 
most outstanding improvement in the de¬ 
sign, accessory or testing equipment of a 
Diesel engine, will foster the efforts of many 
engineers and laymen that might not other¬ 
wise take an interest in the Diesel. 


REBIRTH 

A CAT may have nine live* but 
one butterfly, the gold-banded 
•kipper, is born seven timet. It actu¬ 
ally pastes through six metamor¬ 
phoses in its progress from the al¬ 
most microscopic egg to the adult 
insect, each stage having its own 
peculiar physical structure, color, 
and way of life. 


Vacuum Grass Seed 
Harvesting 

A GRICULTURAL engineers and agro- 
. nomists of Kansas State College, co¬ 
operating with the Federal Soil Conserva¬ 
tion Service, have recently developed and 
tested an experimental machine for har¬ 
vesting buffalo grass seed. Resembling, in 
principle, a mammoth vacuum cleaner, the 
machine sweeps the native buffalo gra*^ 
sod, picking up by a strong suction the 
seeds imbedded in the short grass. 

The importance of the machine lies in 
the fact that buffalo grass has proved itself 
an excellent land covering in the plains 
states for protecting the surface against 
water and wind erosion. The greatest draw¬ 
back has been the slowness of propagation 
of the grass. It is propagated by roots or 
by setting out pieces of sod which will send 
out runners and slowly rover the surface. 
This method of sodding is both slow and 
expensive. It was the hope of the Soil Con¬ 
servation Service that the grass could he 
propagated by seed and this necessitated a 
machine to harvest tlie* seed. 

The apparatus developed consists mainly 
of a large engine-driven suction fan mount¬ 
ed on a trailer. The seeds deeply imbedded 
in the turf are picked up by a suction 
nozzle connected to the fan by a flexible 
tube and running close to the ground. A 
tube on the discharge side of the fan carries 


the seed to a dust collector and bagger. 
The material picked up by the machine 
and caught in bags consists of seed and 
large amounts of dirt and other foreign 
material. By cleaning the material with a 
common fanning mill, a final product con¬ 
taining about 50 percent seed can be ob¬ 
tained. 

Tests with the experimental machines 
gave 95 percent efficiency in harvesting 
buffalo grass seed from a pasture previously 
clipped with a mower. Where the grass turf 
is not too dense, efficiencies of from 50 
to 70 percent were obtained without the 
aid of a mower. 

Antidote for CO Poisoning 

T ests made by Sam and Joseph 
Seifert, of the University of Oklahoma 
School of Medicine, indicate that a com- 
jMiund made from ferric chloride and h\- 
drogen peroxide may he an effective anti¬ 
dote for carbon monoxide poisoning. The 
compound, liexahydroxyferrie chloride, 
showed 75 percent recovery when injected 
into rats suffering from carbon monoxide 
poisoning, according to a rejx»rt made b\ 
these investigators at a recent meeting of 
the American Chemical Society. Results arc 
encouraging although not yet conclusive. 

The deadly effect of carbon monoxide is 
produced by the combination of this ga^ 
with the hemoglobin of the blood to form 
a compound which is not easily broken up 
by oxygen and which prevents the blood 
from carrying life-giving oxygen to the vuri 
mm parts of the body. Many treatments of 
this form of poisoning have been partially 
successful and the search is being continued 
for u sure antidote. 1). II. K. 


New Non-Poisonoijs 
Insecticide 

E limination of tin- hazard i<> health 

resulting from spraying poisonous in¬ 
secticides on fruit and vegetable plants is 
promised by the discovery of a new, effec¬ 
tive insecticide known as phenolhiazine. 

A large number of organic materials have 
been investigated by the Bureau of 
Entomology of the Department of Agricul¬ 
ture and at last one has been identified 
which apparently is just as good an in- 
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secticide as lead arsenate hut offers none 
of the difficulties of spray residue. This ma¬ 
terial is phenothiazine, an organic chemi¬ 
cal compound synthesized from easily avail¬ 
able cheap chemicals by an inexpensive | 
process. 

Phenothiazine is manufactured hy fusing 
together ope part of diphenylamine with 
two parts ,of sulfur at 180 degrees. Centi¬ 
grade, using iodine as u catalyst. The crude 
product may he purified by recrystallization 
from toluene. It is a light yellow crystalline 
powder which melts at about 180 degree’s. 
Centigrade, neutral in inaction, insoluble 
in water, and only sligbtK soluble in cold 
oil or the usual organic m»Rcmn. 

This new compound is applied as a du**t 
for dry treatment if desiied; hut the pie* 
ferred application ia Mi^pension in water 
eontaining a wetting or udhcdve medium. 

Phenothiazine N non -toxic to man and 
to all warm-blooded animals. This means 
that the agrieultnral iM'i has no pmhlem of 
preventing stoek from mress to foliage or 
fruit which has been Healed. If the spick 
cat such mateiial there no haim. If then 1 
he any residue of the spra\ on the fruit oi 
vrgetuhle reaching tin* cannei oi the hone 
kitchen, there is no danger in this. 

If the new inseetieidr proves even half 
as good as anticipated, it is bkel\ to sup¬ 
plant the metallic Ivpe of inseet'n ides within j 
a year or two. -1. E H. 


SKIN PROTECTION 
HPHE coloring matter of the skin 
provides an anchorage for scur- j 
vy-preventing vitamin C and the i 
vitamin, in turn, protects the skin 
from injury by harmful light rays, j 


Color Filters in Wind¬ 
shields to Held Color- 
Blind Drivers 

A SIMPLE and “infallil.l.” help for the 
color-blind automobile driver who gets 
into difficulties because lit* cannot distin¬ 
guish between green and red traffic lights 
is suggested hy Thomas Ross of the Uni¬ 
versity of Washington. In a report to the 
magazine .SV/'cmr, Mr. Ross describes a con¬ 
trivance that can he fitted to the windshield 
of the color-blind driver’s ear. 

The device consists of small pieces of 
special glass which can filter out either red 
or green light. With the red filter placed 
above the green one, the driver will know 
that when he sees a light through the top 
piece of glass lie is seeing a red light. Vi hen 
he sees the light through the bottom piece 
in this arrangement it is a green light. 1 he 
device is improved hy placing a prism over 
each filter in such a way that the traffic sig¬ 
nal will he visible through both filters at the 
same time. 

This idea has worked in actual trials, Mr. 
Ross reports. It could he adapted to persons 
suffering from other types of color-blindness 
besides the red-green kind. A variation of 
the red and green filters is also suggested. 
One of the color filters, says Mr. Ross, might 
he perforated and parts of the other set in it 
like polka dots, 

“Thu#, if the red filter were perforated 
and the openings were filled with the green 
material, a red traffic light or other red oh* 
(Please tufn to page 50) 



A DISTINGUISHED ADDRESS 
AT THE HEART OF THINGS 

On residential Park Avenue, withdrawn irom 
noise and confusion, yet only thre» minutes hom 
Grand Central, eight minutes fmrn Times Square 
and the theatres, fifteen minutes timn Pennsyl¬ 
vania Station and Wall Street The Waldorf- 
Astoria is in the heart of the N<’W York that 
interests you. 

Rooms are in charming private-home taste 
with every new-day convenience: wardrobe- 
fitted closets, baths with tub and shower, circu¬ 
lating Ice-water, radio, comfortable beds Single 
rooms: $5, $6, $7. Double rooms: $8, $9, $10. 


WALDORF * ASTORIA 

PARK AVKNU.r. • 49TH TO 50TH • NEW YORK 
















THE AMATEUR TELESCOPE MAKER 

Conducted by A L B E R T G. INGALLS 


I AST month we described a telescope hav- 
J ing a sufficiently rigid mounting to 
stand up solidly against all sorts of outside 
forces which cause telescopes that have 
whippy mountings to vibrate and shimmy, 
and now we show a photograph of another 
which meets with the same requirements 
and, incidentally, is a very fine job. It was 
made by Alan Gee, 2969 Upton St. N. W., 
Washington, D. C„ and C. Garvel Oilier, 
1423 Buchanan St. N. W\, the same citv. It 
is a 12 V'i" instrument and has 
a solid 3" polar axis. Asked 
for a description of this tin- 
usually fine job, Mr. Gee 
writes: “The telescope is a 
12Vi" Newt-Cass combination 
of 57" primary focus and 150" 
secondary focus. This tele- "iRKgt 

scope is a good example of ' jI ^R| 

what can he accomplished by 
co-operation among amateurs. 

Mr. Oilier made the mirror, 
his first one, but had never 
made any mountings. As I had 
had considerable experience 
in mounting making, 1 de¬ 
signed the mounting for him. 

We then constructed it to¬ 
gether, the work requiring 
about a year and a half. 

“The telescope lias a syn¬ 
chronous motor clock drive, as 
well as electric fast and slow 
motions, push button con¬ 
trolled. The electric drives, 
which J constructed myself, 
are all ball bearing equipped 
and operate perfectly. All po¬ 
lar axis motions work through 
the same drive gear, using a 
differential for the slow mo- 
tion and an electric clutch for 
the fast. 

“interchangeable sleeves for the tube are 
used for the Newt-Gas* transfer. There is 
no hole in the mirror, so u lower prism is 
used. The telescope is very rigid and easily 
controlled. 

“Any other amateurs wishing more in¬ 
formation about this telescope can obtain 
it by writing to me.” 

And Mr. Oilier writes; “1 am employed 
in tin* Class Section of the National Bureau 


gears and worms, were purchased from the 
Grant and Boston gear works. 

“The synchronous motor drives the polar 
axis through a 20" worm gear. One motor 
drives for fast, the other for slow motion, 
through the same 20" gear, by using a dif¬ 
ferential for one and an automatic clutch 
for the other. There is a motor drive for 
declination, and all motors are controlled 
through a push button unit which is car¬ 
ried in tlie hand b\ the observer. 


AN English firm (Watson) advertises 
jTIl an odd hut interesting stunt: a 15" 
single lens hung in a front window. “If the 
observer is 6' from the lens the distant ob¬ 
jects appear enlarged l 1 4 times, and the 
greater the distance of the observer the 
greater the magnifying power of the lens. 
One may recognize the visitor far down the 
drive and, if desirable, establish an alibi 
in time, also watch birds and so on.” It 
ought not to he difficult for the amateur 
to fix up something similar. 
It wouldn’t hr achromatic, 
hut probably would distin¬ 
guish a hill collector in time, 

A WHITER in Nature sug¬ 
gests that the unsteadi¬ 
ness of the images so often 
given by reflectors arises 
largely from the fact that their 
mirrors are so near ground 
level where the air is dis¬ 
turbed by temperature differ¬ 
ences. As refractors generally 
give steadier image* than re¬ 
flectors, this is a point to 
leckon with. The mirror lies 
closer to the ground than the 
objective of a refractor. In 
past generations acres of pa¬ 
per have been covered with 
published arguments about 
I the superiority of the reflector 

over the refractor, though 
^ many reflector owners con- 

cede the point to the opposi- 
BF , tion, in their franker mo- 

incuts. But it is easier and 
leas expensive to build a fair 
reflector. 


The DiUer-Gee, 12‘/2-inch Newt-Ca** telescope 

“The instrument may be used as a New- 1 
Ionian or Cassegrain by interchanging the t 
top sleeve, one sleeve having u prism for I 
the Newtonian, the other for the secondary. < 
With the assistance of the Rev. Dr. Sheehy 1 
and Mr. Ernest Valada I obtained permis- 1 
sion to mount the telescope at the Catholic < 
University.” I 

Data on the clock drive of this telescope 1 
will he included in “A.T.M.,” Vol. 11, the i 


► W7AY back in prehistoric 

W days, when the telescope 
making hobby was evolving from the apt* 
stage, we published (Feb. 1929) a letter 
from Dr. J. J. Byl, 430 S. 13 St., San Jose, 
Calif., describing his telescope, and in it 
he wrote: “I am a retired physician wMI 
along in years but have great anticipations 
of joy in so profound a study as the bound¬ 
less Universe, and [ am sure that my days 
will never he shortened by a loss of interest 
in life,” At that time he had already made 


of Standards and, being associated with 
experts in optics and engineering, I be¬ 
came interested in astronomy and then in 
building the telescope. 1 consulted with 
I)r. Ritchey, the well-known telescope build¬ 
er, and my instrument is <>f the fork type 
mounting similar to that used by him on 
the 40" ’scope that he built for the l . S. 
Naval Observatory here. 

“I ground and figured the 1214" mirror 
by hand, doing the work evenings and in 
my vacution periods over a time of about 
five months. 1 also had the use of u machine 
shop and the machine work was done 
nights and Sundays over a period of one 
year. The patterns and castings for the 
forks, hearing mountings, and uprights 
were made by local firms and the large 20" 
driving gears, as well as the Other various 


renamed “Supplement.” 

O LD stereoptieon lenses make good find¬ 
ers for telescopes, according to Cyril 
G. Wales, 7718 Jasper Ave., Edmonton, 
Alta. “I bought one cheaply in a second¬ 
hand store,” he states, “and discovered that 
the front combination was seini-achromatic, 
covered a very wide field and gave lots of 
light. With a cheap 1" eyepiece and No. 
40 cross-wires it makes a splendid finder. 
There must he thousands of these old lenses 
<>n the market. Remove the rear lens, sol¬ 
der a tube on the back of the mounting, 
and focus by means of the rack and pinion 
already found on the lens. Such groups as 
the Pleiades look fine in the finder,” 

Readers often inquire what use to make 
of such lenses, and here is the answer. 


a 10" and a 12" telescope. Seven years have 
gone^by and here is what we now hear 
about the same Dr. Byl, written by Ralph 
Dietz, 33044 S. Fifth St., San Jose. “1 en¬ 
close a picture I took of Dr. J. J. Byl and 
some of his many ’scopes. He is a rather 
elderly man and all he lives for is to build 
telescopes. He has on hand, that I know of, 
two 12", four 10", several 8", one 15", and 
‘The Howitzer’ or 22". The photograph 
shows the last named two. His mind is 
running on all six and he will try anything 
once,” (Photograph on opposite page.) 

And so Dr. ByTs own prediction very 
happily turned out to be true. So far as 
we know, this 22" is the largest amateur's 
telescope, though Hindie is now building 
a 30", No doubt when Dr. Byl hears this 
he will tackle a 31"! 





JULY • 1936 


SCIENTIFIC AMERICAN 


41 


W ITH bo much amateur talent con¬ 
stantly dwelling on every corner of 
optics—and having what the professional 
lacks, namely, the leisure time to think— 
the whole ground is continually being gone 
over and over, like a hungry monkey in a 
cage hopefully pawing over the straw for 
a few uneaten peanuts. The special ground 
covered bv tests seems to be exploited the 
most, witn the result that new tests are 



Dr. Byl and hi» heavy howitzer* 


being found, and old tests which have been 
lost sight of or never learned of are be¬ 
ing dug up, often several times and in¬ 
dependently. An amateur who indepen¬ 
dently discovers a valuable lest which other 
amateurs or else professionals have long 
since used, usually feels but little cheered 
upon being told that, anvwav, the high 
regard with which it has been held “for 
the past century or two" does flatter his 
judgment in developing it independentlv. 
Every little while, for the past decade, a 
leport of a newly discovered test has been 
sent in, and it takes courage to reply to a 
man who believes be got there first that 
the discovery, even if original, is not the 
first. Of course, the standing rule in seienre 
is that the first fellow who publishes gets 
the credit. Often this works hardships, but 
it also helps forestall arguments. 

There are tests and tests. Some are of 
major importance while others are of lesser 
though considerable importance. In a few 
instances workers hu\e claimed invention 
or discovery of things that seemed almost 
self-evident- though the ones to be de¬ 
scribed below are not to be thought of in 
that light. Hundreds of other inven¬ 
tions have been re-invented several times. 
Recently we read of the invention of the 
safety pin in the last century. But Mae- 
Curdy’s “Human Origins” shows pictures 
of safety pins, almost identical with our 
common modern diaper pins, from Bronze 
Age deposits in Greece. The invention was 
evidently lost, and re-invented in the last 
century. The power loom, metal pens, and 
many other things were invented long ago, 
forgotten and then re-invented. But all of 
this is not meant to discourage amateur 
opticians from reporting their original 
ideas, whether they turn out old or new. 

Last year, on July 12 , Floyd L. Frazine, 
B 68 Central Ave., St. Petersburg, Fla., sug¬ 
gested testing a convex surface by means 
of interference fringes between it and a 
concave test plate. Thirteen days later Wil- 
bur Silvertooth, 273 Ximeno Ave., Long 
Brach, Calif., independently suggested 
making “a concave master, using the tool 
for the final convex secondary and figuring 
,r> appear flat in conjunction with the test 
mirror; then polishing the concave and 
figuring by checking on the concave master 
until the fringes are straight. But,** he 


TELESCOPE MAKERS AND OBSERVERS 

We supply all your wants in the Reflector field. Finished Instruments in all sizes. 
Mountings and Parts, Kits and materials. Our prices arc reasonable, our standards 
high. No order too large or too small. 

Should you he one of those more interested in a Refractor , wr now supply Re¬ 
fracting Telescope Materials and optical glass for the amateur maker. As ex¬ 
clusive agents for Bailey & Sharp, distributors of the world famous Chance Bros, 
optical glass, we offer a complete Mock of Objectives, Prism and Evepiece Blanks. 
Again we repeat no order too large or too small. 

Advice and testing at all times. Send 6 c for illustrated catalogue. 

TINSLEY LABORATORIES 

3017 Wheeler St. R. II Combs, Canadian Representative 

Berkeley, California Toronto, Canada 


Chance of a Lifetime! 

3J" SCOPE *18™ 

Cost U. S. Gov’t SI25.00 

Amazing TKLESCOPE bargain h! a fVw rrnts on 
the dollar. Tost 1 T . S Gov’t about S1 — eaef 1 . This 
Invisible rav signal apparatus consists of a short 
foeua telescope with a 3*4" ACHROMATIC OB¬ 
JECTIVE lens The lens alone Is worth man> times 
our price for the complete outfit. Many customers 
use these for making telescopes und other purposes 
Signals bv infra-red atid ultru-vlolet light up 
to IK miles Complete with filters, fine telegraph 
Kcv on Bakellte base with rheostat and ammeter, 
extra bulbs, etc. Operates on 1 dry cells or tiv. 
storage batter.v Not manv left and they are going 
Tast. Sent on receipt of $18.30 or $1 ('. 0. D Ex¬ 
press extra. Money back guarantee 

Free Catalog—Over 200 Itema 

Binoculars. field glasses IiIcm h|m-, ml< ru-repr* and opt Pm] 
Instruments 1.argent and finr-t usiortinent In America 
Now lm\ prices. Also experimental lenses, prison^, et( 

DuMauricr Co., Dept. 167. Elmira, N. Y. 


TOLLES EYEPIECES 

'a”. V' 0 f 1 <r. $6.00. V' c f 1 <>• $8.00 

Aluminized Diagonals 

for it" mirror $1.50 for to" mitror. . $2.50 

| rot s" ' 2.50 lot 12" 3.50 

TELESCOPE MIRRORS 

Made to ordrr with umirstc figure* 

MIRRORS FIGURED 

C. H. NICHOLSON 

| 2912 N. Racine Avenue Chicago, Illinois 

I — -^ 

PYREX MIRRORS 

MADE TO ORDER 

I Guaranteed correctly figured, polished, 

parabolized and aluminized. 

OUR PRICE8 WILL 8UIT YOU 
Written guarantee with ouch mirror 
| We do polishing, parabolizing and Hlumlntr.ing 

i L Precision Optical Co., 991 E. 163 8t., N. Y. C. A 


Prepared Microscope Slides 

On Standard 3" x 1" Slip 

25c each—5 for #1.00, Postpaid 

(No Stamps) 

Diatoms from : 


1. Gyongyo.s, Hungary 

2. Santa Barbara, 
ralif. 

3. Ecoshc, SeoUand- 

4. Ukraine, II. S. S. K. 

5. Oran, N. Africa 
tt. Grant City. N. Y. 

7. ShaHta County, 
('alif, 

8. Calvert County , Md. 


9. Virgin Valley, Nev. 
10. Cormacka, New 
Zealand 

] 1. Saint Laurent. 
France 

12. Troy. N. H, 

13. Santa Monica .Calif. 

14. Kittitas, Wash. 

13. Kadlolarla, Barbu- 
does 


Diamond Cut Stifle Micrometers and Ocular 
Disks $1.50 per set Postpaid. Metric System: 
2 nun. lOths and lOOtha mm. divisions, Ocular 
ruling 5 mm. In 20 parts. English System : .023- 
Inch in 25 parts (each division—;]/1000"), oc¬ 
ular ruling 0.2-lnch In 20 parts. 


HARRY ROSS 

Scientific end Laboratory Apparatus 
84 West Breadway New York, N. Y. 


ALUMINIZING 

NEW SURFACE-HARDENED ALUMINUM 
COATINGS 

with greater resistance to mechanical abrasion 
and unlfonnlv superior 111 reflectivity at the 
same reasonable prices pre;lousl\ usked for 
ordinary coatings 

MIR-O-LEN 

The new eh ailing solut ion for optical surfui cs of all 
kinds II dm, n«>t lcii\<• u film nr crnikx One battle 
will last fo> main \oiim Price Ml < t -. I’nstpuld. 

LEROY M. E. CLAUSING 

5507-5509' > Lincoln Ave. Chicago, III. 


Lomara Pocket Microscope 

Clip* Into Pocket Like a Fountain Pen 
May alio bo Attached to Bate 

h IOMAIU uti.l l 1 1 UA I.OMAIU ,N(i. rr^op^, 
'•(m-m* a iun«'- ill |Ki»*r» fiuiii Wi.\ U> I4IO.X S <lrlit imuhI 
i* •'Ik to niMCitiK' tlio (10*1 r i mm v ti« olilumixl nt any 
Me 1 li'-sc mu rosroijrHi ure witiMtilW iM«trnMirnln will. 


lei i 


irul 


ofltr 


nt ttn- 


lilest und i 


of 


P. OOCRZ AMERICAN OPTICAL < 


ATEMSC0 OCULARS 

Approved and used from Coast to Coast 
Ramsdi n EvEi’ii < kn— 114 " Diameter 
Brass Mot xnt>—F thrf, Lens ('ells 
Focal Lengths IJ 4 "— l '/’— 

One Dollar Each—Postpaid 

Amateur Telescope Maker* Supply Co. 
24 West 20th Street New York, N. Y. 

AIm Sold by the 

Northwcit Amateur Telescope Supply Co. 

P. O. Box 945 Washburn, W isconsin 

(f>o,i I ipti\(• 1' 11 rul 111 fur Stamped Envelope) 


JNTRODUCTORY OFFER 

6” Kit $3.75 Pyrex $ 5.50 

8" Kit 6.25 Pyrex 7.60 

10" Kit 9.50 Pyrex 10.75 

KITS' CONTAIN 2 glass .Uses, 8 grudes of nl.ru.Ucf., 
rouge, pitch or beeswax, ami lining tlon.s 
Only best materials ate supplied 

Send for free price list 
M. CHALFIN, 1425 Lengfollow Ave.. New York, N. Y. 


i—TELESCOPE MAKERS—i 

MIRR0R8 TESTED FREE 
Mirrors polished, parabolized and aluminized 
MIRROR OUTFITS, complete with 2 glass discs, 
abrasives, tempered pitch, beeswax, rouge template and 
instructions—6"—$4.00. Other sizes proportionately 
low. Quality equal to any on the market. 

PYREX OUTFITS as above, * 6 —$6.00; fl"—$8.00 
PRISMS GUARANTEED SATISFACTORY 

V 4 " bln.—$1 ; l"~$2.75; I',"—$4.50. |%"—$6. 
Prisms, experimental. I"—$1.75; I Va” —$2; l'/ 2 "—$2.25 
RAMSDEN EYEPIECES— finest quality lenses 
in brass mountings, standard Wa” diam. 

*r */>" F.L. $4.00; I" F.L. $2.50 

'a* F.L. 3 lens eyepiece stand. l'/«" dla. $3.00 

CELLNER 3 lens orthoecepie eyepiece l', 2 " F. L. $4.00 
CELL, adjustable, 6" aluminum $4.50 

SPIDER TRI8M H0LDER8, adjustable $2.50 

R0NCHI TEST GRATINGS—-etched en glass. t<| c Q 
In standard I Va " eyepiece mountings I 

FHEK catalog Ttlctcopes, Microncopc*, Binocular*, 
etc , Complete Jnxt< action* for Tclexcopr Making, 10c. 

PRECISION OPTICAL SUPPLY CO. 

991 E. 163rd Straet New York City 

- ■ . - 
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Fourth Edition 
Revised 
Autumn , 1935 

AMATEUR 

TELESCOPE 

MAKING 

The Refleeting Telescope 
Tools and Materials 
Foucault’s Shadow Teat 
Polishing the Glass 
Final Shaping 
Finishing Touches 
Mounting the Mirror 
The Refracting Telescope 
Grinding the Lens 
Testing and Refining 
Mounting the Lens 
Adjusting the Telescope 
How to Find Celestial Objects 
Telescope Housings 
Theory of Eyepieces 
Types of Eyepieces 
Making Eyepieces 
Design Principles of Mount¬ 
ings 

Motor Drives for Telescopes 
Solar Research for Amateurs 
Making a Spectroscope and 
Spectroheliograph 
Making Compound Telescopes 
Making Optical Flats 
Making a Sun Spectroscope 
Photographing with the Tele¬ 
scope 

And a “miscellany,” being a 
200 -page mine of useful informa¬ 
tion, muinly practical, based on 
amateurs’ actual difficulties, con¬ 
cerning 1001 aspects of amateur 
telescope making, and contain¬ 
ing a multitude of hints, wrinkles 
and suggestions on grinding, pol¬ 
ishing, testing and shaping. This 
part includes minutely detailed 
30-page instructions for silvering 
glass, which leave nothing to the 
beginner's judgment. 

500 Pag<*8. Profusely illus¬ 
trated with njore than 300 
figures and photographs. 

AMATEUR 

TELESCOPE MAKING 

Postpaid $3,00 domestic 
$3.35 foreign 

SCIENTIFIC AMERICAN 

24 West 40th Street, New York, N. Y. 


added, “I have learned, since having this 
idea, that all Cass secondaries by Zeiss are 
figured by interference against standard 
masters.” Largely on account of the last 
statement publication was put off, and last 
March J. V. McAdam, of Hastings-on- 
Hudson, N. Y., wrote that he had figured 
out a way to short-circuit hard work: 
"Fine grind the convex with a concave, 
polish the mirror, lay it on the tool and 
observe the interference fringes through 
the tool.” The same general idea. 

Well, this makes three who have inde¬ 
pendently thought of this method, and it 
is too bad it proved to be an old one. Per¬ 
haps other amateurs can give them a cheer, 
anyway; it isn't their fault that they were 
born 30 years too late! Still further, Elli- 
son comments: ”1 too have found that it 
is not difficult to test Cassegrain convexes 
from the back, treating them as concaves. 
There is an error, but it is not great, and 
can be allowed for.” And Hindie: "1 have 
never used this method, on account of the 
danger of scratching the surface, but I 
believe the system is extremely old, and 
in very general use amongst manufacturers 
for cheeking the curvature of convex 
lenses.” 

A similar case of independent discovery 
was that of Joseph E. Boehm, 3511 N. Semi¬ 
nary Ave., Chicago, who tested a 14" per¬ 
forated primary against an 11" flat placed 
inside the focus. His letter was referred to 
Hindle, since the latter was known to be 
especially interested in tests, hut without 
knowledge on our part that the same test 
had actually been published by him in 
English Mechanics (April 20, 1923). An¬ 
other case of independent discovery. Boehm 
found the test invaluable to short focus 
mirror workers, he states. 

Several amateurs discovered different 
ways to make the Ronchi test quantitative, 
hut it now looks as if Ronchi himself pub¬ 
lished the first method. If we could read 
Italian we might be more certain about it. 

About 1933 Alan R. Kirkham suggested 
a test in which the pinhole is placed at 
the focus of a paraboloid, the rays being 
reflected as parallel rays and received by 
another paraboloid, then brought to a 
focus and cut by the knife-edge. This was 


published only as a multigraphcd sheet 
which not everyone saw, and in 1935 Wil¬ 
liam Mason of Lorain, Ohio, proposed ex¬ 
actly the same test. Even then we failed 
to publish it, and later that year James 
Hart Wyld of Princeton University made 
the same proposal. By that time Kirkham 
had actually tried it and, when shown 
Wyld's letter, he wrote, "This is my test, 
hut I'll he darn glad to give it away; I 
don’t remember who gave it to me or I'd 
kill him. The main trouble is collimation, 
also diffraction effects.” We did not pub¬ 
lish this, and not long afterward S. H. 
Sheib of Richmond proposed the very same 
test. That makes four separate optical 
geniuses or else one optical genius and 
three geniuses in mind reading. 

We now publish these various notes on 
tests in order to foresail others who may 
he devoting good time to the re-invention 
of these earlier ideas, hut not, however, to 
discourage anyone from discovering an im¬ 
portant new teRt which would add to the 
prestige and standing of the amateur tele¬ 
scope maker and he an aid to science. 

M ANY different dodges have been 
worked out to avoid spending long 
hours in polishing telescope mirrors. J. J. 
Stoy, 501 City Hall, Atlanta, Ga., states 
that he polished a 12" Pyrex mirror in 
less than 9 hours, by using a suggestion of 
another TN, Mr. H. E. Bussey, in his city. 
‘‘Settle No. 303*4 for 60 minutes, first stir¬ 
ring it thoroughly. Siphon off the water. 
Settle 24 hours and dehydrate. Mix the 
residue in 3 tahlespoonsful of water and 
1 of glycerine, to neutralize the evapora¬ 
tion effect as far as possible. Grind in 10- 
minute wets, alternately with mirror and 
tool on top. Mix the water and glycerine 
before putting in the emery; otherwise, 
trouble,” 

T O answer those who inquire about the 
new book (Supplement, or "A.T.M.,” 
Vol. II) on which we are still working, and 
ask when it will be ready: at present (May 
28) about a score of major contributions 
are in and "ready for printer.” Three still 
remain to come. Hence it is yet impossible 
to name the date. 



• ; Vi*' /.'.MS,*, /JIT,' 






X 



X 


Tht Phytic# "A” chut at the West Alii* High School, Wart Alllt, Witc., where 
telescope making is used at project work to create added interest in light and 
optics. It proved possible for each member of this class to make a 4-inch telescope 
at a cost of but £1.25. Each telescope was different from the others, and was made 
largely from pick-me-up*. A motion picture film of grinding, polishing, and test¬ 
ing telescope mirrors it available through H. R. Stamm, of tha Science Dept. 
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C ONVENTIONS of amateur telescope 
makers and astronomers: At the Har¬ 
vard College Observatory, Cambridge, 
Mass., Saturday, July 18, sponsored by the 
Amateur Telescope Makers of Boston, 
Arthur G. Hall, Sec., 63 Commonwealth 
Road, Watertown, Mass. At Stellafane , 
near Springfield, Vermont, Saturday, August 
8, sponsored by the “mother club,” The 



A Science Service photograph of 
Leonid Surodeikin, worker at the 
Leningrad Optical Institute, U. S. 

S. R., preparing equipment to be 
used in the July eclipse. Data about 
the job being done are not given, 
but a thin glass disk is obviously be¬ 
ing polished on a typical pitch lap 

Telescope Makers of Springfield, R. J. 
Lyon, Sec., Springfield, Vt. Anyone who is a 
telescope maker or only an amateur as¬ 
tronomer is cordially invited to come to 
these open, informal conventions. 

New organizations: Amateur Telescope 
Makers of Spokane, R. H. Dollar, Sec., 1017 
Cedar St., Spokane. Wash. San Diego 
Astronomical Society, James T. Hyatt, Sec., 
4041 Oakcrest Drive, San Diego, Calif. 

New publication: Astronomy Club Bulle- 
tin t Saint Lawrence University Astronomy 
(3uh, Canton, N. Y. Entirely astronomical. 

Exhibition: International Astronomical 
Exposition, Sociedad Astronomico do Es- 
pana y America, Senor Don Federico 
Armenter de Monasterio, Secrctario Gen¬ 
eral, Calle Cortes 573, Barcelona, Spain, 
in October. R. L. Beardsley, 2515 W. 21 
St., Los Angeles, Calif., who is a member 
of this organization, states that the society 
wishes to get in touch with American ama¬ 
teur societies and supply dealers who will 
exhibit. Leo J. Scanlon, 1405 East St., 
Pittsburgh, Pa., plana an exhibit and is 
open to suggestions regarding material, 
which is to be sent to Spain Aug. 1. 

Summer school of astronomy: Harvard 
College Observatory, Cambridge, Maas., 
July 6-Aug. 15. “The elementary aspects of 
astronomy are by no means neglected. It 
introduces the student to the variety of 
astronomical instruments.” 

One hundred amateurs wanted, once and 
for all time, to verify or destroy claim that 
a 6" telescope can “read a watch at half 
a mile,” Send reports to Exaggeration 
Dept,, in care of Ye Olde Scribe, this maga¬ 
zine. 


Amateur Telescope Makers 

To make a GOOD telescope requires suitable materials. 
Yon cannot afford to fail because of poor stuff. 

We offer supplies selected after long experience, at 
prices extremely low considering their high quality. 

A (ix-inrh telescope MIRROR OUTFIT*-—f (ass, abnuivee, pitch 
and roug«{—All you need to grind and polish a GOOD 
parabolic mirror WITH INSTRUCTIONS 05.00 

A suitable EYEPIECBi—poeitive, achromatic #4*00 

A really accurate one-inch PRISM (inferior prisms introduce 
distortions which ruin the definition of even the best mir¬ 
ror) 06.00 

With these, and patience and intelligence, you can make a 
REAL ASTRONOMICAL TELESCOPE. 

We will also answer your questions and test your mirror. 

These services are free. Write for our price list of supplies. 

JOHN M. PIERCE 11 Harvard StSpringfield , Vermont 




TRADE MARKS 

and 

UNFAIR COMPETITION 


By Orson D. Munn 

A T BADE MARK is an intangible asset of a business, 
yet its actual value may grow so large that it becomes 
the very foundation on which depends the whole structure 
of the business. Because of this fact, every business man 
should have available such information on trade marks as 
will enable him to judge with a fair 
degree of accuracy the desirability 
of any mark which he may he con¬ 
sidering. 

H EBE, in one handy volume, 
written in non-legal terms, is 
a simple yet comprehensive inter¬ 
pretation of the Federal statutes 
and the body of common law re¬ 
lating to trade marks and unfair 
competition. 



W ITH new products being developed almost daily as the 
resull of scientific research, and established businesses 
reaching out into new fields, the coming months will find many 
new trade marks registered and numerous legal battles being 
waged over the right to use some certain mark. To protect your- 
self against expensive and vexatious litigation, you owe it to 
your business to secure and read carefully this new and up-to- 
date manual that will put you on the right track and will enable 
you to avoid many of the pitfalls which beset the path of the 
trade-mark owner. 


Price $1.00 

postpaid 
Published by 

Scientific American 

24 West 40th Street 
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CAMERA ANGLES 

Conducted liv JACOB DESCHIN 


Things To Eat 

T HE photography of objects gastronomic 
is not necessarily the monopoly of com¬ 
mercial workers. They often do a beautiful 
job of picturing a salad, a cake or a pair 
of chops, but often, too. the performance 
is a very poor one. So let not the hobbyist 
balk at what appears to him to be out of his 
range. If he composes his picture properly, 
places the light or lights at a suitable angle 
and uses the right kind of film he has noth¬ 
ing to fear. It must not be overlooked, also, 
that part of the effect of a well-made com¬ 
mercial food picture is the subject itself, 
which in most cases is made up and ar¬ 
ranged by a chef or cook specially schooled 
in the arts and wiles of tickling the human 
appetite via the eye. 

Personally, however, it is the feeling of 
this department that no masterpiece of a 
head chef of the most regal restaurant in 
existence can beat the appeal of Johnny 
taking a first bite out of a slice of bread 
well covered with jam, the first cut of a 
freshly baked lemon meringue pie, a bas¬ 
ket of eggs just in from the farm, a pot 
of beans, or whatever you may be having 
for supper tonight. Yours truly once whiled 
away the time it took to cool a bowl of 
soup to a reasonable temperature for eating 
purposes by taking a picture of it, which 
is, incidentally, one way of having your 
soup and eating it, too. 

The principal requirements of a good 
food picture are that it should show tex¬ 
ture and form, have a range of tones suffi¬ 
ciently long to reproduce the subject ade¬ 
quately and that it should have an appe¬ 
tizing, “mouth-watering” atmosphere about 
it. It should look real, “good enough to 
eat.” Lighting for texture is merely a mat¬ 
ter of directing the beam at a cross angle 
so that the smallest detail will throw a 
shadow. Thus, in the picture of the bread 
reproduced here, a spotlight was used, the 
beam being directed at the surface at such 
an angle that the light just “grazed” it. 


In the ease of the pot of beans and 
“Three of a Kind,” cross-lighting would lx* 
no advantage since, the objects being round 
and smooth, there is no texture to record, 
(iood general lighting at the normal 45- 
degree angle will serve to give full illumina¬ 
tion for the subject as a whole as well as 
to create the highlights that* give roundness 
and form. In making the picture of tlx* 
beans a spotlight was used to throw the 
shadow of the pot and a weaker general 
light on the other side to “fill in” the 
shadows of the beans to some extent. As to 


wr 




Bean* and Shadow* 

choice of film: for purposes of contrast it 
is best to use orthochroinatic. hut where 
fuller color correction is required, as when 
reddish tones are to he included, panchro¬ 
matic film should he used. Choose the slow¬ 
er speed when using the latter as it will 
give better contrast than “superpan.” The 
“slower” film will not be a drawback as 
most food pictures that you take will prob¬ 
ably require time exposures. 

Inasmuch as reproduction of photographs 
by the half-tone process, and the reduction 
in size to fit the columns, necessarily de¬ 
grade print contrast quality to some ex¬ 
tent, the illustrations are not to he con¬ 
sidered as exact reproductions of the 
ordinals. 

In general, you will find that in food 


O0 


"Lightiling for texture if merely a matter of directing the heetn .. 










JULY • 1936 


SCIENTIFIC AMERICAN 


45 



Three of a Kind 


photography the most important thing in 
lighting, for which reason you will prob¬ 
ably do more experimenting indoors, where 
you can direct the light as you will, than 
outdoors. However, the outdoors is not to 
he neglected, as at certain times of day. in 
the morning and later afternoon, you will 
find on farm and city market-places ideal 
lighting conditions for many food subjects. 


Stirring Rod Rack 

CONVENIENT arrangement for keep¬ 
ing thermometers and stirring rods so 
that they are quickly accessible when re¬ 
quired is a rack through which a number of 
holes have been drilled with a circumfer¬ 
ence large enough to accommodate the vari¬ 
ous items. This rack should preferably be 
fastened to the darkroom wall so that its 
location is definitely established. It may con¬ 
sist simply of a strip of wood to form the 
shelf, through which the holes are bored. 
I'he shelf should be supported by brackets 
or appropriately thick pieces of wood at 
each end and another shelf attached below 
it at a distance a bit more than half tin- 
length of the rods and thermometers. An 
arrangement like this will be particularly 
useful for storing the glass type of ther¬ 
mometer that seems so often to become ac¬ 
cidentally broken because there is no place 
for it. Also, it will obviate groping ulmut 
for rods and thermometers when they are 
most urgently needl'd. And last, but quite 
important, it’s a neater business all around 
than having these gadgets lying about loose 
with no place they can call home. 


Camera Money 

Oil tell us everything except how to 
make money with our cameras,” one 
of our readers once remarked to this de¬ 
partment. In an effort to repair this 
omission, this department replies that 
the ability to make money with a cam 
era is dependent to a large extent on 
a more or less thorough comprehension of 
what editors of magazines and newspapers 
want. You can get a pretty good idea of 
this by studying the particular magazines 
or newspapers to which you wish to submit 
your pictures, Sunday supplements and 
rotogravure sections in your own or neigh¬ 
boring town or city are the best prospects 
to aim for. News pictures, unless you hap¬ 
pen accidentally on a scene of real news 
importance and can get it to the newspaper 
fast enough, are not worth bothering with 
as news cameramen are pretty alert people 
and you would have to go some to compete 
with them. You should keep to the feature 
type of picture which can be used almost 
any time. Freak pictures, unfamiliar places 
about town beautififlly photographed, cute 


baby pictures, odd hobby pictures, unusual 
winter scenes, are some of the types in de¬ 
mand. There are a number of juvenile 
weeklies throughout the country that accept 
short articles of successful young people 
together with a characteristic photograph, 
and other magazines buy photographs with¬ 
out articles, though these must he well 
captioned. 

In addition to publications, there is the 
contest field. A variety of worth while prizes 
are offered for good photogiaphs submitted 
by amateurs; advertisers are always in the 
market for fine baby pictures to use in their 
advertisements; post cards of scenes about 
town can he sold to visitors and townsfolk, 
und many avenues will open to the amateur 
who makes an effort to do a little pin-money 
“business” with the neighbors. Mail) a 
person who wouldn’t dare step inside of 
a professional studio will gladly “sit" for 
the amateur. 

The prices paid by publishers vary from 
about 50 cents to five dollars, with three 
dollars being alxuit the price paid by the 
papers of medium circulation. The juvenile 
weekly magazines pay from one dollar to 
two dollars. Editors demand glossy prints 
because they feel these reproduce better 
than those printed on matte papers, and 
payment by newspapers is generally on 
publication; some of tin- smaller magazines 
follow the same practice, although the gen¬ 
eral magazine practice is to pay on ac¬ 
ceptance. Each picture should be well cap¬ 
tioned so that there is no mistake as to 
what the picture is about and each photo¬ 
graph should bear tin* photographer’s name 
and address. Enclose return postage if you 
want the pictures back when rejected. 

You can’t make a lot of money this way. 
but you may be able to get enough to buy 
odds and ends of gadgets you want to buy 
now and then but which might not be 
within your reach otherwise. 


New Refgex 

MIRROR reflex camera recently in¬ 
troduced by the Mimosa American 
Corporation is distinguished by the fact 
that its winding knob does four things at 
one turn of the knob; namely, winds the 
shutter, moves the film one frame, actuates 
the film counter, and sets the mirror for 
use. Film size is by 2 1, 4. It has a focal 
plane shutter with speeds varying from one 
second to 1/1000th and self-timer. Lenses 
are interchangeable up to 40 cm. focus, the 
purchaser having a choice of one of the 
following three standard lenses: 10 cm. 
Meyer Trioplan F :2.8; 10.5 cm. Zeiss Tessar 
F:3.5 and the 10.5 cm Meyer Makro-Rlas- 
mnt F:2.7. 


Filing Data 

ANY times it must occur to you as 
you read photographic articles and 
manufacturers* literature that this and that 
piece of information might some day prove 
useful. If you let it go at that, simply 
relying on your memory, you will find your¬ 
self wishing now and then as you are 
working over some difficult pn/blem that 
you had copied down a particular formula 
you had read somewhere because now that 
you need it you just cannot remember it. 

If you have had this experience you will 
appreciate the advantage of filing away 
valuable data as you read it either by 


BALDAX 

Roll Film 

CAMERA 

Small, light and easy 
to carry in your pocket 
...Size: 1^4x3%x5 l /s. 
Weight 18 ounces. 

Inexpensive to oper¬ 
ate . . . takes 16 vest 
pocket pictures . . , 
Size: 1 % x2 on Stand¬ 
ard No. 120 film. 



BAIJIAX UUAT1IIKS 


• !\eiv type slide struts 
insure proper lens 
position 

% Spring action 
t Direct view-finder 

• Positive film pressure 
plate 

• Precise focussing ad - 
justment 

$ 42 00 

With F2-9 Trioplan lens 
in Com pur shutter . 


Send for Illustrated Booklet S.A.B.A. 

TRADE IN YOUR OLD 
CAMERA 
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VOIGTLANDER 


Regularly 
$52. 


$ 4 # 



6'A x 9 cm. (2D x 3D) latest modal B/ 
double ext. all adjustments. SKOPAR 
F.-4.5 lens, Compur shutter, delayed ac¬ 
tion. A special BASS bargain. 

ARGUS— 

naw candid 36-shot camara— 

F:4.5 Ians. Raady for dalivary 

Welta Welti 

Pracition candid camara—3S mm. 36 ax- 
posura, micromatar focusing. List 662.00 
at BASS only *48 .50 

Send for new free Barg&msram* t Sac. 

I—16 mm. #219. Cin«. Sec. II—31 
mm. #216. Sec. Ill—Teoti Book* 
#220. Sac. IV—-Still Camara* #222. 
Sec. V—Lenses #221. 



Dept. "AD”, 179 West Madison Street 

CHICAGO 

Camera Head quarter! for Touristt 


Specials in 

High tirade 

MINIATURE 

CAMERAS 

All cameras 
in excellent condition 


35 mm. Contafiex with Fl.5 


in case 

$350.00 

35 min. Comax II with F2 in 


case 

140.00 

35 mm. Leieu F with F 2 in 


case 

140.00 

10.5 cm. Flniar F6.3 for 


Leica 

39.50 

3x4 cm. Dolly with F 2.9 in 


compur 

32.50 

1% x 2D Iliagee Parvola 


with C.Z. F3.5 compur 

39.50 

2!4 x 2 D Kollop, built-in 


range finder F2.8 compur 

61.50 

2D x 3D Super lkomat C 


F4.5 compur 

52.50 

2D x 3D Super lkomat C 


F3.8 compur 

69.50 

1 % x 2Ms Exakta Carl Zeiss 


F2.8 focal plane 

69.50 


ABE COHEX’S 
EXCHANGE IXC. 

120 Fulton Street, NEW YORK 


clipping it or copying it in a notebook. But 
do not keep these jottings lying loosely 
about; file them away, preferably in some 
card indecx arrangement. Formulas and 
other helpful photographic data can be 
pasted on a card or written out on it. Have 
a convenient heading for each card so that 
the cards may be filed under general head¬ 
ings; as each classification grows, you 
should subdivide the headings to expedite 
finding the reference when you need it. 

You cannot always clip or copy all that 
you want. In that case, whether it is a book 
or magazine, make out a card, with the 
proper heading, say “Portrait Lighting,” 
and on it indicate title and substance of 
article, name of author, name and date of 
magazine, as well as page number on which 
the article appears. This indexing arrange¬ 
ment is advantageous whether the magazine 
is your own or was read at the public 
library. 


“One-Camera” Magazines 

T HE vogue of the special monthly maga¬ 
zines devoted to a single camera or line 
of cameras, so well introduced in the in¬ 
terests of Leica and Zeiss, has been adopted 
I by the Rolleiflex and Rolleicord distribu¬ 
tors in a quarterly packed with valuable 
information for users of these cameras. 


Itinerant Photography 

T HE recent publication of a booklet 
extolling the pleasures of itinerant 
photography recalls to this department a 
camera adventure on a bicycle trip in 
Bulgaria one autumn when a trio of shep¬ 
herds, after being photographed, made it 
clear by various signs that they expected 
the photographer to pull a picture out of 
the black box immediately afterward. They 
seemed rather crestfallen when the photog¬ 
rapher wheeled off soon afterward with¬ 
out producing the picture. 

Whatever one may think of the money¬ 
making possibilities of this role of Yankee 
peddler turned photographer, those of a 
romantic turn of mind will 6 ee its attrac¬ 
tions right off. Men have sold books “on 
the road” and have sung and fiddled their 
way through Europe all for the joy of the 
adventure involved. So whether you need 
the money or not—preferably if you do 
not—you might do worse than consider 
itinerant photography as one unusual way 
of spending your vacation this year. 


Tongs 

T HE use of tongs in picking films and 
papers out of developer, rinser, and 
fixing bath is an excellent practice to adopt. 
There is no chance of getting the fingers 
stained and the necessity of frequent rins¬ 
ing of the fingers is obviated. Tongs may 
he obtained in wood or bamboo and the 
cost is very little. 

Beach and Water 

T HIS is the time of year when pictures 
at the beach and on the water will take 
a good part of your film budget. If you are 
not careful about selecting the most strik¬ 
ing subject-matter, you will find yourself 
using up considerably more film than the 
results justify. Enthusiastic appreciation of 
a beach or river scene is apt to lead to in¬ 
discriminate guess shooting in the hope of 
i obtaining one perfect picture out of the lot. 


Build a 
Photographic 
Library 


Leica Manual, by Willard D . Morgan 
and Henry M. Lester. A beautiful book 
of over 500 pages dealing with all 
phases of miniature photography. It 
covers such subjects as panoramas, 
photomicrography, dental, stage, and 
aerial photography, phntomurals, infra¬ 
red, and many others. $4.00. 

Practical Amateur Photography, by 

William S. Davis Deals with the 
whole subject from the origin and 
growth of photography to the latest 
types and uses of cameras. 264 pages, 
illustrated. $2.40. 

Photographic Enlarging, by Franklin 

I. Jordon A complete treatise on en¬ 
larging, discussing not only the neces¬ 
sary equipment but all of the dark¬ 
room processing dodges which may 
be employed, combination printing, 
mounting, and lantern slides. It is 
written in a light yet thorough-going 
manner. $5.70. 

Free-Lance Journalism With a Cam¬ 
era, l)) 1 Rufus H. Mallinson. Many 
serious amateur photographers would 
like to know how to make money with 
their cameras, here is a complete guide 
to that woik. It tells not only how to 
make salable pictures but also how to 
market them. $1.65. 

The Fundamentals of Photography, 

by C. K, K. Mers. Not only tells how 
to take and finish pictures but gives a 
solid foundation of the principles of 
photography. $1.10. 

Portrait Lighting, by Frank R. Fra- 
prie. Takes up the rapid development 
in the last few years of artificial light¬ 
ing for indoor photography $2.15, 

Modern Development, by F. R. Fra- 
prie. Describes all methods of develop¬ 
ment, stressing particularly modern 
factorial and thermo methods. All for¬ 
mulas are given. $1.10 

Camera Lentet, by Arthur W. Lock - 
ctt. Explains simply and clearly, yel 
with scientific accuracy, all the under¬ 
lying principles of lenses. 85c. 

Infra-Red Photography, by S. O. 

Holdings. A treatise on the use of pho¬ 
tographic plate9 and films sensitive to 
infra-red. Exposure and processing are 
fully covered and many formulas are 
given for sensitizing. $1.65. 


Prices Quoted Include Postage 


Write to Us 

for Advice Regarding Books on 
Any Phase of Photography 


Scientific American 

24 Watt 40th Street New York City 
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STO» 


GUESSING 


DISTANCE 


EXPOSURE 

LEUDI 

• Smallest in Sice 

• Least Expensive 

• Most Easily Oper¬ 
ated Optical Ex¬ 
posure made 

Includlno Purse 

* 2- 19 

BOB 

DUtonct Meter 

Small, compact, pre¬ 
cise. operates at a 

S lance. Indicates correct distance imme- 
iately from 3V% ft. to infinity. Including 
leather case #6.50 

Ask your Dealer or write for Literature 
MIMOSA AMItICAN CORPORATION 
485 Fifth Avenue New York 



O PHOTOGRAPHIC 

* ALMANAC 



r rhe »w Ar t u. S19SOV 
Candid Camera only ' * ” 

Blask snd. Whlto or Color Snapshots. No Chsne* of Lee*. 

*" long, wrlghh only 1-1 ounce*, It tit* Into the pslm of 
jour liunri I nllkc any cbiucis you have ovei aorn This fine 
in t*c 1 a Ion camera u*es motion picture film Kuulppt'tl with 
fant F 4 ’ lcrw ami rapid iliutter to 1/200 of second, llan 
ix»»itive focuulnu device Insuring sharp Infocin plclurea 
c\ery time, tae Htandard Natural Color film for color 
iiiupahots. To he modern -V<e Argus, 

Htrul foi Voteriftht r ('utrtlofl 

Optical Laboratories Larchraont, N. Y. Dept. S. 



STEREO-MIRROR 


The single picture stereoscope 

X-RAY STEREO-MIRROR 

Single and double film stereoscope 
BEAUTY MIRROR 
DISPLAY MIRROR • MAGIC LAMP 
Write for Booklet 

NU-MIRROK COMPANY 

Bridgeport Connecticut 


Profitable Photography 
With TTie Miniature Camera 

By Edwin C. Bu*baum t A.R.P.S, 

Besides having a considerable amount of fun 
with the miniature camera, making trick 
“shots," art photographs, and the like, you can 
also use It for special paying work. This little 
paper-bound booklet of 72 pages tells not only 
how to make Interesting photographs that are 
salable to news agencies or magazines but 
also gives many clues to the very large num¬ 
ber of types of photographs thHt can he sold. 
For those who wish to mix profit with 
pleasure thla booklet should prove most help¬ 
ful.—fl.lo postpaid. 

For mlm by 

SCIENTIFIC AMERICAN 

A4 V. 40tk St., New York City, N. Y. 


I But that isn’t the way to cio it. Shoot only 
when conditions are right, giving propor- 
tionately more time to study and observa¬ 
tion of the scene than to the actual snap¬ 
ping of the shutter. Try for delicate rather 
than harsh contrasts and to this end avoid 
the middle part of the day when the sun- 
j light is strongest. A beach or river scene, 
particularly at sunset, can be very beau¬ 
tiful, but thoughtlessness and carelessness 
will practically always give disappointing 
results. 

Photographer Into 
Antiquarian 

T HE camera-hobbyist who likes antiques 
but either cannot afford to purchase 
them or prefers to photograph them both 
for their picturesqueness and historical 
value may fully justify this predilection in 



. . pictures of old things . . 


a number of ways. There are the antique 
shops, with their window or sidewalk dis¬ 
plays, for one thing. Sometimes the light 
strikes certain pieces in a particularly at¬ 
tractive way and then you have an oppor¬ 
tunity to get a reproduction of the object 
that is at the same time a record and a 
pictorial achievement. Old houses, old 
streets, old signs, old statues can he had 
for the searching. In your walks about town 
you will stumble upon many odds and ends 
of architectural detail that will make in¬ 
teresting additions to your growing collec¬ 
tion. 

Collecting pictures of old things is the 
next best thing to collecting the old things 
themselves and you can in time accumulate 
a collection that will he worth while from 
the historical and the antiquarian points of 
view as well as the pictorial. If you go in 
for photographing old buildings and streets, 
there may come a time as the world moves 
forward when these will be eliminated to 
make way for new buildings and modern 
streets. Then the pictures you have made 
will have become valuable documents not 
only to yourself but as historical links in the 
town’s growth, that will he perused with 
great interest by the town’s historians and 
antiquarians in later years. In- filing pic¬ 
tures of landmarks, it is well to put down 
all necessary data as to date picture was 
made and other particulars that might be 
helpful in studying the picture long after 
the landmarks have been tom down. 



means 

quality 

Built into every product which 
bears the famous Agfa diamond 
trade mark is ’‘that extra margin 
of quality” which means so much 
to American photographers. 

94 years ago Edward Anthony 
started a business now known as 
Agfa Ansco Corporation. Tbday, 
Agfa Ansco, backed by these years 
of experience, offers a complete 
line of photographic materials. 

Filin . Paper 
Cameras . Chemicals 

MADE BY 

AGFA ANSCO CORPORATION 
IN BINGHAMTON, N. Y. 

AGFA 


THE SECRET OF SUCCESS 

with 

ROLLEIFLEX 


Small, compact, 
precise, Rollei- 
flex obviates the 
use of bulky, in- 
con veniently 
sized equip¬ 
ment. Square, 
amply propor¬ 
tioned pictures 
need not neccs- 
sarily he en¬ 
larged The pro¬ 
jection of your 
subject on the 
focusing, 
ground- glass 
finder, clearly, 
luminously and in actual film size indi¬ 
cates the sharpness and pictorial value 
which your finished photograph will pos¬ 
sess. Automatic features, individual to the 
Rolleifiex, patented and never success¬ 
fully imitated, insure ease of operation 
and perfect results. 

Due to the high speed of the finder lens 
with its consequently shorter focal depth 
and concentrated focusing range, a sharp, 
clearly defined picture is readily obtained. 

tend for litoraturo on tt>« RolloifUx »nd 
Mi eomiMAlofl umiri, th# ftolloleord. 

BURLEIGH BROOKS 

127 Wert 42 Street New York 
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Are You — 

" putting your spare time to 
good advantage? 

' one of the many who are 
seeking a new field to en¬ 
ter? 

■ seeking a means to save 
money wherever possible? 

If you are, here is 
a practical solution 
to your problem. 

HOPKINS’ 

CYCLOPEDIA 

OF 

FORMULAS 

Is the foundation for the 
beginning of a fascinating 
hobby; the groundwork on 
which to build a practical 
knowledge of useful chemi¬ 
cal facts. 

Is the foundation for 
hundreds of suggestions for 
those who are seeking sala¬ 
ble articles which can he 
manufactured at home 
profitably on a small scale. 

TF you want to save money 
on wines and liquors; 
your dyes, inks, polishes, 
soaps, paints and varnish¬ 
es, adhesives, antiseptics, 
bleaches, cosmetics, etc. 

You can profitably make 
them from the 15000 form¬ 
ulas contained in the 1077 
pages of 

HOPKINS’ 

Cyclopedia of Formulas 

#5.50 postpaid (domestic) 

For salo by 

Scientific American 

24 W. 40th St., New York City. N. Y. 
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WORLD-WIDE RADIO 


Conducted by M. L. MlIHLEMAN 

Editor, All-Wave Radio 


I “Hindenburg” Frequencies 

O WNERS of all-wuve receiver* will have 
ample opportunity to receive ’plmm* 
transmissions from the dirigible Himlcn- 
burg during her scheduled transatlantic 
; flight* this summer. 

The radio transmitter on the Hindenbitrg 
j i* equipped to operate on numerous fre- 
i quenrie.* but has been heard the majority 
| of the time on the following frequencies: 

| 5.8 me, 10.2 me, 12.9 me and 14.4 me. 

| Since the transmitter i* continually 
i changing in its distance from the point* of 
, reception during the flight* of the Hindvn- 
\ burg, it i* not practical to employ a fixed 
: frequency for a certain time of the day, a* 
done by land stations. The frequency used 
will depend upon the distance of the 
dirigible from these shores, the higher fre¬ 
quencies being u*ed when the ship is the 
greatest distance away. Consequently, when 
. she i* some distance out, the transmitter is 
more apt to lie heard in the vicinity of 12 
| or I X me, whereas when she nears our 
shores, the transmitter will more than likely 
| operate in the vicinity of 5 or 10 me. 

The transmitted frequency is varied to 
j take advantage of tin* “skip distance” of 
J radio waves at various frequencies at dif- 
[ ferent times of the day and night. Ibis is 
J tlie usual procedure in all short-wave radio 
I communication. 


sistent to he classed a* freaks. Now Dr. 
Ross Hull, Associate Editor of QST , ha* 
presented an acceptable theory based on 
15 months of research, that these ultra- 
short wuvrs art* affected by atmospheric 
conditions, such as the moisture content of 
tlie air, temperature gradient, and so on, 
much more so than the* longer waves. Under 
the proper atmospheric conditions, these 
ultra-short waves are reflected hark to earth 
just as the longer waves are, with the dif¬ 
ference, presumably, that waves below 7 
meters are bent hark to earth right in our 
lower atmosphere, rather than from the 
ionosphere which is found some 60 miles 
above the surface of the earth, 

I)r. Hull’s theory is in accordance with 
recent researches carried on in England in 
conjunction with the transmission of micro- 
waves below 50 centimeters in length. It 
lias been found that certain atmospheric 
conditions, such as moisture content of the 
air, have a definite effect on these tiny 
micro-ruy*. 

Battery-Operated 

Receivers 

HERE is a general belief that the bat¬ 
tery-operated receiver cannot compare 
with the a-c operated set. As a matter of 
fact, the operating efficiency of the modern 
battery set is by far the greater of the two. 



Ultra-Short Waves 

I T lia* been the general belief for some 
time that signals transmitted on wave¬ 
length* below 7 meters were limited to the 
optical horizon. Theoretically, such signals 
cannot he received beyond the line of sight, 
as they are not presumed to he “bounced 
hack to earth” in the manner of the longer 
wavelengths. Snell signals are supposed to 
pierce the ionosphere and continue out into 
space at a tangent with the surface of the 
earth. 

Yet such signals have been heard at dis- 
! lances that discredit this theory. Commercial 
! E.S. transmissions in the vicinity of 7 and 
i 8 meters, which are supposed to lie confined 
to a very small area, are heard regularly in 
j England. Radio amateurs have covered great 
distances with equipment operating on 5 
meters. A west-coast amateur station is 
heard quite consistently on the east coast 
and in the south, and it has been reported 
that an amateur in upper New York State 
bus carried on a two-way conversation with 
another amateur in England, both operat¬ 
ing on a wavelength of 5 meters. 

Such receptions have been a hit too con- 




"Kftdette,” an example of a battery- 
operated broadcast and short-wave 
portable superheterodyne receiver 
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There is little the a-c set can do that the 
battery set cannot also accomplish. Both 
have equal sensitivity and selectivity; both 
are equipped with automatic volume con¬ 
trol; both have dynamic type loudspeakers; 
I>oth have the same handling convenience. 
For that matter, they even look alike. 


Netherlands’ Station 
Active 


T HE Dutch short-wave station PCJ, at 
Eindhoven, Holland, operating on a fre¬ 
quency of 9.59 me, is very active these days 
and is laying down a fine signal in the 
United States. The programs are of good 



Edward Startz, the world famous 
announcer at station PCJ, Holland 


quality and very little failing has been en¬ 
countered on the signals. 

Until recently, the PCJ programs directed 
to North Americu have been heard only on 
Sunday evenings, from 7 to 8 r.M., eastern 
standard time. North American programs 
are now heard Wednesday evenings as well, 
from 8 to 11 p.m., eastern standard time. 

Mr. Edward Startz, the famous announcer 
at PCJ, makes announcements in Dutch, 
English, French, German and Spanish. 


Amateur's Ace Band 

T HE recent floods focused the attention 
of the public on the radio amateur, with 
the result that many all-wave listeners have 
experienced for the first time the numerous 
thrills that crop up in this unique hobby. 

The 20-meter amateur ’phone band, which 
extends from 14,150 kc to 14,250 kc, is of 
particular interest for two reasons: first, 
the band may be used only by holders of 
(’lass A licences—an advanced grade; sec¬ 
ond, it is a long-distance band and it is 
possible to pick up signals from foreign 
countries with the gimplest of receivers. 

Amateurs operating radiophone stations 
in the 20-meter band come from all walks 
°f life. There are numerous dentists, doc¬ 
tors, and ministers, a banker, a well-known 
tousician, a welbknown publisher, a movie 
*ound technician, a few cotton growers, and 
so on. 

Uuring the summer months, this band is 
particularly good from six in the evening 
until after midnight. During one evening, 
from 7 till 10, amateurs in the following 


countries were heard: Cuba, Bermuda, 
Canada, Nova Scotia, Barbados, Jamaica, 
Panama, Venezuela, Nicaragua, Brazil, 
Argentina, England, Belgium, Holland, 
Spain, Canary Islunds, and Egypt! 

If you enjoy DX, and you dislike waiting 
long to find out the location of the trans¬ 
mitter, by all means try the 20-meter hand 
in the early evening. But tune above and 
below the limits of 14.15 to 14.25 me, as 
the foreign amateurs operate outside the 
American ’phone ’band. You’ll find them 
just above und below these frequencies. 


Diversity Reception 

I N an attempt to outwit the fading of sig¬ 
nals transmitted at short wavelengths, 
radio amateurs have turned their efforts to 
the development of practical systems of di¬ 
versity reception. This is an arrangement 
comprising two receivers and two aerial 
installations. 

Diversity reception has been used com¬ 
mercially for many years. The commercial 
systems arc highly complex and cannot be 
readily duplicated by the amateur or the 
all-wave listener, but there are simpler sys¬ 
tems that will give an improvement over 
single-area reception. 

Diversity reception is based on tin- fact 
that a radio signal does not go through an 
equal and simultaneous fade over a very 
wide urea. On the contrary, the fade may be 
said to travel from one area to another with 
the result that during tin* period when the 
signal is of low level at one point, it is com¬ 
paratively high at another point. 

Therefore, if two antennas, well sepa¬ 
rated from each other, aic used to feed 
separate receivers, the signal level will be 
up in one oi llie other of the two receivers 
in the majority of cases, with the result 
that at least one of the received signals 
will rarely fall below the noise level. By 
interconnecting the automatic volume con¬ 
trol circuits of the tw*o receivers, the 
stronger of the two portions of the identical 
signal being intercepted may be made to 
“kill off” reception in the receiver in which 
the signal level is low r so that neither re¬ 
ceiver can reproduce background noise. 
This balance between receivers is main¬ 
tained at all times and the receiver to which 
the control is given is the one intercepting 
the higher signal level. 

For best results the two antennas com¬ 
prising the pick-up of a diversity system 
should be spaced more thun 200 feet apart 
—the greater the spacing, the better the 
results. However, a fair system can be ar¬ 
ranged by stringing the two antennas from 
the same pole, but running the wires in 
opposite directions. The automatic volume- 
control circuits of the receivers need not he 
interconnected, but the results will be more 
pleasing if they are. If the receivers are 
operated separately, with no interconnect¬ 
ing circuits, the receiver intercepting the 
signal of low level will run “wide open” 
and hence amplify local noise. 

A more appropriate scheme for those who 
do not wish to go to the trouble and expense 
of installing a complete diversity reception 
system is the use of two well-separated 
antennas of the doublet type with their feed¬ 
ers connected to a double-pole double-throw 
switch which can be operated rapidly, With 
this arrangement, it is easy to switch from 
one to the other antenna when fading com¬ 
mences. 



THE WORLD 8 MOST BEAUTIFUL REFRIGERATOR 
Only tlw Sbetvidor •M#ri tbit ixlra, utibfe jp*w, Nut 
MflveflMMt and linu-wifig. Jutltptn the dew 1 There, 
at y#»r (infer-lift, are your mott-aften-Maded iMdt. N« 
raachini Na searching. No soiJad tlaaves or mumd-up 
loads. In ordinary rofri|irat*rt an orange takes the shelf 
space ol a milk bottlo In the SHELVA DOR—tolly insu¬ 
lated door—an orange lakes the space of an orange! These 
exclusive advantages test you nothing, to you might at 
well have them. 5-year protection plan, ol coarse. 


■■ 
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The Fundamentals 
of Radio 

By R. R. Ramsey, Ph. D., Professor 
of Physics, Indiana University 

The first edition of tills valuable text book 
appeared In 1L*211 Now the second edition 
has been published, bringing the whole 
subject thoroughly up to (lute The hook 
was written as an elementary text for 
college students hut It can he read with 
profit by anyone who bus a fair back¬ 
ground knowledge of electricity and ele¬ 
mentary mathematics. Title, the author 
introduces calculus in a few places hut 
the reader who Is not familiar with this 
phase of mathematics can pick and 
choose. The text Is thorough-going, from 
an explanation of direct und alternating 
currents right straight through to the 
very latest types of multi-element xacuuni 
tubes and television. Tills Is not in any 
sense a "bow to make It" book or a com¬ 
pilation of various ‘ hook-ups." Rather It 
Is a solid, incut\ exposition of the prin¬ 
ciples underlying the many phases of 
radio. 42b puges, well Illustrated, and 
printed on good paper $:i.f>o postpaid. 

SCIENTIFIC AMERICAN 
24 West 40th St., New York 
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MTEpiCTS 

INVENTORS 

Write for those Books 


C AN you answer these questions: How do the 
Patent Laws protect an Inventory What Is the 
first simple step to take to establish a claim to an 
Invention t What kind of a sketch or drawing Is 
needed Y When la a model needed Y What can an 
inventor (to to secure financial mmDUnrt* ? What can hr 
patented? How can a man go about neUlng an invention Y 
Thexe and tniuiy other pulrtts are covered in the two book* 
shown here. Both of them aro youra for the asking 


HOW WK HELP 
INVENTORS 

For thirty-seven years, it 
hat been our bu*ifir*s to 
help inventors; to assist 
them in iwvurlng all tha 
proteatlan to whlth thay are 
entitled. We tell you how 
to a\oid pitfall*. We en 
dcawir to keep expense 
at a minimum and ar¬ 
range deferred payments 
when needed. The farts in 
tlirse txK>ks cun lx> worth 
much to the man with a 
practical, useful, salable 
Invention. Write u* a 
card or use the bandy 
coupon. Copies will he 
sent with our compliments. 

P VICTOI J. /» 

Evans & Co. 

VICTOR J. EVANS 1 CO.. I 

Reai*t«r«d Patent Attorney*. I 

737-H Victor Bulldln#, ? 

Washington, D. C. | 

Send at once u free ropy or jour book, "Fatent i 
l^rotectlon." and your special booklet of "SugRos- • 
tlon* on When and How to Hell an Invention." j 

Name | 

Street and No | 

t"tty or Town .... .... | 



Li 


ELP FOR INVENTORS! 


H Millions have been made from idea* properly de¬ 
veloped and protected Send ua a rough sketch or 
model of your Invention and we will gubralt com¬ 
plete report backed by thirty years’ experience. 
Confidential service; bank reference* furnished. 
Modern equipment We also manufacture Inven¬ 
tions In any quantities at low < , o*t Free booklet 
"Making Inventions J*a.v" sent on request. 

CRESCENT TOOL COMPANY, D»pt. H. Cincinnati.0. 

THEODORE H. RUTLEY 

Patent Attorney 

Patent Office Begliter No. 18.038 
312-A Colorado Hldf. Washington, D. C. 


Experimental and Model Work 

Fine Instruments and Firm Machinery 
Inventions Developed 
Special Tool,. Dies Gear Cutting Etc 

HENRY 2UHR. Inc,, 187 Lafayette 8t., N. Y. C. 


When you write to 
advertisers 


0 The Editor will appreciate 
it if you will mention that 

12 SCIENTIFIC 
it in AMERICAN 


HAVE YOU AN 

INVENTION 

Want to know how to develop them. A novel 
Invention may produce something aalable 
Secure patent protection Write today for 
our FREE Book. Tatent Guide for the In¬ 
ventor ’’ It Illustrates scores of Invention*, 
many of them the foundation of commercial 
success Clarena# A. O'Brian and Hyman 
Barman. RtfUtare* Patairt Attarnaya. WS-G 
Adam* Building, Washington, 0. C. • 
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ject viewed through the resulting filter 
would appear bright with dark spots. A 
green object, on the other hand, would ap- 
pear dark with bright spots. This is a type 
of discrimination which would he easy for 
the color-blind person.*’ 

Moth Trap j 

NEW method of protecting clothing 
and other wool fabrics against the at- j 
tack of moths depends on the use of a 
poisoned bait to attract the moths away 
from the wool to be saved and to kill the 
larvae before they can damage the mate¬ 
rial. A mass of wool is saturated with an 
arsenic compound and greased thoroughly 
to invite moths to lay their eggs. This poi-' 
soned bait is hung in the closet with cloth¬ 
ing and is said to he so attractive to the 
insects that they will leave valuable woolens 
untouched. As soon as the eggs hatch, the 
larvae feeding on the poisoned wool are 
killed before they can do any damage. Such 
treated wool is marketed in convenient form 
under the trade name, Moth Wool.— D. H. K. 


Orchids for Men 

HE orchid, as a flower, is associated 
with wealth, lavish display, and a cer¬ 
tain amount of culture. It has distinguished, 
though sometimes bizarre, appearance, gor¬ 
geous colorings, but most important, it is 
necessarily expensive, and is likely to re¬ 
main so. It is a fit floral companion to the 
diamond, to ermine, and to the limousine. 
The orchid, as a cut-flower, is not to be 
raised in gardens, but is a hot-house product, 
to he cultivated only by specialists says the 
Industrial Bulletin of Arthur I). Little, Inc. 

Orchids are of many types, ranging from 
the beautiful “lady’s slippers” of our pine 
woods, which grow in the ground like other 
plants, to the most showy and flamboyant 
plants which grow epiphytically in the 
moist forests of the tropics, where they perch 
high in trees. These absorb their food mostly 
from the air by means of remarkable dang¬ 
ling roots. It is only selected, cultivated 
forms of the tropical orchids that are of 
interest commercially for their flowers. 

Many years ago, the plants were brought 
bodily to the temperate zone, where they 
survived, with difficulty, for a year or two, 
in greenhouses. After many disappoint¬ 
ments, it was found possible to raise orchid 
plants from seed, and, beginning in 1856, 
to breed them for “points.” The technique 
of germination was not, however, really per¬ 
fected until within the last 15 years. This 
means not only improvement of the scant, 
bedraggled, and insect-infested foliage of 
the wild plant, but improvement of the 
flower itself, especially as to coloring and 
time of blooming. Today, cross-breeding or 
hybridizing is done on a large scale, not 
only by rich men’s gardeners, as in the 
earlier days, but also by large commercial 
interests. All of the finer hybrid types today 
possess authentic pedigrees. 

Orchids range through all the colors of 
the spectrum, and through a great variety 
of shapes and odors. Though many orchids 


Authors, 

Writers, Speakers 

Technical and Scientific Subjects 

Your manuscripts, college 
theses, speeches edited and 
criticized for style and diction; 
suggestions for rewriting giv¬ 
en; possible markets quoted— 
#1.00 per thousand words. 

Every manuscript "serviced” 
by two active editors of long 
experience. 

Speeches and manuscripts 
prepared or rewritten at special 
rates. House-organs edited and 
proofread. 

Highest references 

Tech Editorial Service 
26 West 40th St., N. Y. C. 


For Lists of Manufacturers 

Minimum Charge $1.00 

WRITE TO 

SCIENTIFIC AMERICAN 
24 West 40th Street, New York, N. Y. 


Do You Want a Diesel Engine 
LieeriHO? Then You Will Need 

The Blue Book of 
Diesel and Internal 
Combustion Engines 

BECAUSE it contains all the 
Questions, Answers and Problems 
required for a Diesel examination, 
whether you are going up for a 
Chief, First, Second or Third as¬ 
sistant’s examination. Stationary 
or Marine. 

It covers Diesel, Semi-Diesel, 
Solid Injection, Starting and Stop¬ 
ping, Lubrication, Bearings, Fuel 
Pumps, All Valves, Air Compres¬ 
sors, and Receivers, General Pip¬ 
ing, Indicator Cards, Planimeter. 
What to do when engine knocks, 
smokes, or when ignition does not 
take place. 

The problems are all worked 
out for you and the text is in plain 
language. 

Cloth Bound—Pocket Site 

Price $3.15 postpaid 

For sale by 

SCIENTIFIC AMERICAN 
24 W. 40th St. New York 
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BIFOLIATE NUMBERS 
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New numbers from quadratic equations. 
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106 Washington St. Fairhaven, Mass. 
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are odorless, those that are provided wilh 
scent may duplicate almost any other flower. 
On a fact-finding smelling tour through a 
large orchid house, odors of peony, rose, 
narcissus, and jasmine were found to he 
conspicuous, hut somehow none with the 
so-called “orchid” odor of the perfumes 
could be located. Vanilla, ihr flavoring ma¬ 
terial. is obtained from the fermented and 
then dried pod (so-called “bean”) of a 
vine-type orchid nalive to Central America, 
and is one of thf* few commercial products 
of this family of plants. 

As a reMilt of improved understanding of 
breeding and raising orchids, the plants may 
now lie produced in greut numbers, and in 
healthy condition, at a reasonable price. 
There is a move to promote orchid-growing 
as a hobby in this country, a.-> it has been 
in England for nearly a generation. Single 
plants of many species, selected for suit- ' 
ability, and ready to bloom, may now he 
had for as low as five dollars to 20 dollars, i 
with some of the commoner ones down to ! 
two dollars. These bloom once a year, the 
flowers usually last a month or more, and 
the plants even may be raised on a partly 
shaded window gill, if protected so that they 
do not get chilled below 10 or 45 degrees, 
Fahrenheit, at any time. They have not been 
developed yet so that they stand drafts well, 
or thrive in dry air, but they can be raised 
in homes even without conservatories. 

A display of orchids may appeal more to 
men than to women. To many women, an i 
orchid is a reul decoration to wear, to he 
valued for the sentiment behind it, or for 
the distinction which it gives, but is not so 
truly likable a flower as some clean-cut 
compact flower such as a gardenia. To men, 1 
any sprawliness of the flower may be over- | 
looked in view of its unique character, and I 
its numberless variations of color and shape. 

It is perhaps more than a coincidence that 
recent articles on orchids are mostly in 
magazines read chiefly by men. Further, 
orchid raisers tell of men who have been 
seen to visit their exhibitions nonchalantly, 
while with ladies, only to come hack alone, 
later, to revel in the details of the individual 
plants and in the strange exotic atmosphere. 


Versatile Synthetic 
Rubber 

HIOKOL, a synthetic rubber-like mate¬ 
rial made from dichloro-ethyl ether and 
sulfur, has been found to be 25 times more 
effective than rubber in holding helium in 
the bags of balloons and dirigibles, accord¬ 
ing to tests recently made. One of the im¬ 
portant properties of this synthetic material 
is its ability to resist oil and gasoline, which 
has led to its adoption as standard material 
in all gasoline and oil hose used by the 
United States Army Air Corps. The gaso¬ 
line tanks on the China Clipper and other 
giant flying boats in the transpacific airmail 
service are lined with Thiokol to prevent 
leakage and to seal any accidental punc- 



LEFT-HANDEDNESS 

T EFT-HANDEDNESS is half 
again more frequent among 
boys than it is among girls, in a 
group of 7651 school children ob¬ 
served by Dr. M. Schiller, city phy¬ 
sician of Stuttgart, Germany. 



Here it the 

"COMMON SENSE" 

way to bind your 


PRODUCTION 
RECORDS 

♦ 

REPORTS 

♦ 

COST SHEETS 

♦ 

PERSONAL 
PAPERS 
ETC. 

The question is often aaked 
what shall I do with my business 
papers? 

I don’t want to throw them 
away as I need them for reference. 

Yet in their present state they 
are about as big a nuisance as a 
pile of newspapers. 

Your sheets can be bound neat¬ 
ly and compactly in the Common 
Sense binder which will hold from 
one sheet to any number up to 500. 

Binder is light in weight, and 
no thicker than the bulk of sheets 
inserted. 

Insertion of sheets takes only a 
few seconds. Binder to hold sheets 
size 11x84 sent postpaid in U. S. 
for $1.00, Money refunded if not 
satisfied. 

We carry fifty stock sizes 

Asa L. Shipman’s Sons 

Established 1837 

100 Chambers St., New York 


KARPIS was caught l—as 
predicted in this new book 

FAREWELL, 

MR. GANGSTER 

By HERBERT COREY 

With Foreword by J. IDOAR HOOVRR 

Diraior , Federal Bureau of Investigation. 
TulU m full detail the inner workings of the 
woild's Kreatot nrgam/atnm of man hunt¬ 
ers. At all booksellers Illustrated. S3.00 

D. Appleton-Century Co.,35 W. 32nd St.,N. Y, 


Fo*£»oN 

Fully aeereditad. 1’repareit for coHorc or business. 
Able faculty. Small rlutses Supervised study, 
lamer School for small boys In new *epar*le 
building Housemother. R. 0. T. C. Fireproof 
buildings. Inside swimming pool. Al) athletics. 
Bolt health record. Catalog 3!lth year. Dr, J. J. 
Witker, I*re*, Col N. .1, Perkins. 11 M Hox l), 
Fork Cnlon, Vlrftlnlu 


The mechanistic autonomy of natUre 
with 1935 supplement on 

The New Vortex Atom 

120 pages, 25 diagrams 

For many years official science has been so sure about 
the nui lenr theory of atomic structure that It has fre- 
oifenlly presented this theory to the public, not as a 
thaory. but as though It were a known fact. The author, 
however, luts presented an abundance of evldenco to 
show that the atom more likely consists of a cluster of 
elertrio vortices, and that the nuclear theory Is In direct 
contradiction to experimental facts. 

Price, postpaid, #1.00. 

Money must accompany order. 

C. F. KRAFFT, 2310 Q Bt., N.W., Wathlwfton. P. 0. 
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Does away with slow hand 
work. Plugslnany light »ockrt, 
A.C.or D.C. 110v. 13,000 
r. p. m. For home, shop or 
taketojob. Uses 200 diller- 
cnt accessories. . grinds.. 
polishes , .routs . .drills., 
cuts..carves ..sands. .saws 
• .sharpens ..engraves. 

Gat A Demonstration 

atHardwure.Dept Store*, 

Tool Dealer* or order on 
10Day Money-Bark Trial 
S 10.71 and up postpaid. 3 
Acccworie* Free. Dr Luxe 
Model 111 . 10 . with 6 Ac- 
ceMorie*. Catalog Free. 



Mastar Craftsman’s Sat 

17 usef u 1 ncee sflorie* to 
grind, drill, polish, rout, 
sand, saw, cut, engrave, 
carve,etc. S1*00 I’ustpaid 

CHICAGO WHEEL & MFC. CO., 104 S. Aberdeen St. Chicago 


tures. Although the properties of the com¬ 
pound closely resemble those of rubber, its 
method of fabrication is practically identi¬ 
cal with that of the synthetic resins.—- 

1). H . K . _ 

Buildings Built Right 
Withstand High Winds 

T ESTS in the Forest Products Labora¬ 
tory of the Department of Agriculture 
show that diagonally sheathed walls of 
wooden buildings stand about twice as 
much end thrust as walls sheathed hori¬ 
zontally and braced, and from four to eight 
times as much as horizontally sheathed 
walls without bracing. 



GEARS 
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AGENTS-SLETTERS 

For Store Fronts nnd Office Window* Anyone can j 
put them on Free xmuples. Liberal Offer to gen- j 
end Hgentn Write to day for territnr> 

METALLIC LETTER CO.. 440 N. Clark Su CImcu* 



SOIL WEALTH 

TN certain types of soil, *ays Pro- 
feesor Rudolf Giatl, of the Mu¬ 
nich Technical School, one-celled 
green plants of the class known as 
algae are the chief source of energy- 
food for the nitrogen-fixing bacteria 
that enable profitable crop plants to 
grow. 
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Poison Ivy 

W ITH the arrival of the picnic season. 

Dr. James E. Couch, of the Bureau of 
Animal Industry, United States Department 
of Agriculture, stated in a recent radio talk 
that the specific poison in poison ivy is a 
compound related to phenol (carbolic arid* 
known as toxieodenrol and that the method 
of protection and of treatment must In 
based on this fact. He suggests that a per 
son sensitive to the poison should bathe hi 
exposed skin with a 5 percent solution of 
ferric chloride in a mixture of equal parts 
of water and glycerol before going near the 
weed. This solution confers substantial pro 
lection aguinst the poison. Another protec 
tive solution to he used similarly is a f 
percent solution of ferrous sulfate (cop 
peras) in water. The materials inay he oh 
lained at any drug store. 

After exposure, washing with an alkaline 
soap, particularly yellow laundry soap, neu 
traliz.es and dissolves the poison and if 
done soon enough after exposure is effec 


tive in preventing a rash. Various oxidizing 
agents also destroy the poison by convert¬ 
ing it into a harmless resin, according to 
l)r. Couch, and of these the most effective 
is a 5 percent solution of potassium per¬ 
manganate in water. Hydrogen peroxide has 
also been used hut it is usually painful in 
its effects on the irritated skin. The brown 
stains made by permanganate can he easily 
removed from the skin by wushing with 
weak oxalic acid solution (1 percent), or 
with solutions of photographers’ hypo or 
sodium sulfite.— D. H. K. 


Underneath Lathe Drive 

A NEW nine-inch belt-driven lathe is 
mounted on either a frame or cabinet 
bench while the underneath motor drive 
unit and motor are supported on a pivoting 
frame under the bench top. The hell tennion 
release crank handle controls the position 
of the frame and countershaft. When the 
tension release crank handle at the front 
of the cabinet is moved in a semi-circle, 
the entire driving unit is lifted vertically 
about 23j inches, so that the spindle belt 
may he shifted. Any adjustment in the ten¬ 
sion of the spindle belt can he secured by 
a tiirnbucklc attached from the crank 
handle to an arm of the countershaft. A 
hinged cover encloses the headstock which 
can he raised upward when desiring to 
shift the cone pulley licit. 

This new South Bend “Workshop” lathe 
is available in either fiat belt or V-lndt 
style. The former lias a three-cone headstock 
providing six spindle speeds which range 
from 39 to 630 K.P.M. The \ -belt style bus 
a four-cone headstock with right spindle 
speeds which range from 4J to 585 K.P.M. 
Both rut screw threads from 4 to 40 per 
inch, and with a fine screw thread cutting 
attachment the number is increased to 80 
threads per inch. 

Several new features of the adjustable 
type underneath motor drive include: Down 
drive to the lathe spindle, insuring a pow¬ 
erful. silent, and efficient drive; complete¬ 
ly enclosed mechanism with no moving 
parts exposed; screw type belt tension ad¬ 
justment for any desired pulling power, 
belt tension release for shifting belt to 
change spindle speeds; and an absence of 
overhead obstructions to impair vision. 


“Don't-Snore” 

A small, gold device prevents snoring, mouth¬ 
breathing ft. Satisfaction or money back. Cir¬ 
cular free. D. N. THAXLY Co., Washington, D. C. 


For Lists of Manufacturers 

Minimum Charge. SI.00 

WRITE TO 

SCIENTIFIC AMERICAN 
24 West 40th Street, New York, N. Y. 


BUSINESS 

OPPORTUNITY 

Small manufacturers or individuals out¬ 
side New York, who occasionally need 
something done for them—some contact 
made —-informalion secured —mailing 
address, etc.—in New York City, write 

American Business Service Co. 

79 Madison Avanu* New York, N. Y. 



Underneath drive for home workshop lathee hoe many advantages 










JULY • 1936 


SCIENTIFIC AMERICAN 


53 



CURRENT BULLETIN BRIEFS 

i 

(Bulletins listed as being obtainable through Scientific American can be supplied only by mail) 
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Molybdenum in Industry in a thoroughly 
illustrated, well written pamphlet des¬ 
cribing tile advantages to he obtained bv 
alloying molybdenum with steel and iron. 
Write for Bulletin 736A to Scientific Amer¬ 
ican, 24 West <.W Street, New York Cits. 
3-cent stamp. 

Plain Talk, by Joint W. Studebaker, 
United States Commissioner of Educa¬ 
tion, is a pocket size volume that makes a 
strong plea for the preservation of American 
ideals of democracy, in which the author 
stresses the point that we must “save democ¬ 
racy through education.” National Home 
Library Foundation, Washington, I). (.. 


Power Toots is a catalog of various types 
of power tools for home use, including 
saws, sanders, lathes, shapers, and -so on, 
which gives valuuble information on ma¬ 
chines of this type and how they should be 
used. Write foi Bulletin 73hB to Scientifn 
interican, 24 If est 40 Street, New York 
City. — 3-rent stamp. 

Swift Ik Company Year Rook 1935 is more' 
than a “house* organ” of a large pac king 
company. It contains also timely aiticles on 
such subjects as “Livestock and Meat, 
“The Produce Business Must He* Flexible,” 
“How Purchasing Power Is Created,” and 
so on. It is illustrated with several full color 
platens. Swift (.ompany, Bublic Relations 

Dept., I nmn Sto</\ Yards, Glut ago, Illinois. 
(,ratis. 

More Fac is on Technology and Employ¬ 
ment is a masterly survey of the place of 
the* machine in employment and unemploy¬ 
ment problems, which takes the stundithat 
statistics prove the machine’s contribution 
to employment and a higher standing of 
living. Machinery and Allied Products In 
stitute , 221 North La Salle Street , Chicago , 
Illinois. Single rojues Gratis. Quantities at 
$5.00 j>cr hundred. 

Instruments from the Executive View¬ 
point illustrates and briefly describes the 
parts which instruments and controls play in 
the modern industrial plant, touching upon 
the problem from the standpoint of effi¬ 
ciency and economy. Write for Bulletin 
7 40C to Scientific American, 24 IF est 40th 
Street, New York City.-—3-rent stamj). 

An Economist’s Appraisal of Domestic 
Electric Refrigeration, by Warren M. 
Persons, Ph.D., is a thorough going analysis 
of the electric refrigerator and its place in 
homes of the United States where electrical 
equipment is being used in constantly in¬ 
creasing quantities. Write for Bulletin 7360 
to Scientific American , 24 West 40th Street , 
New York City. — 3-cent stamp. 

Serpents of the Northeastern States, by 
Raymond L. Ditmars, describes and illus¬ 
trates the various reptiles found in this area, 
giving the common as well as the scientific 
name of each. It has an excellent short sec¬ 
tion entitled Identification of Snakes, which 



is subdivided into noil-venomous and venom¬ 
ous serpents. Has a frontispiece in full color. 
Mr. H. R. Mitchell, Manager, New York 
Zoologit al Society, 185th Street and South¬ 
ern Boulemrd , Bronx. — 50c plus 3c postage. 

Research for Industry is a well illustrated 
pamphlet putting forth the place of Ohio 
State University in industrial research. En-\ 
gineering Experiment Station, The Ohio j 
State l niversit \, Columbus , Ohio. Crntis. ! 


The Home Workshop is described as a 
handbook for the home shop mechanic. 

It illustrates a number of well equipped 
workshops and shows some of the exam¬ 
ples of work that have been accomplished in 
such locations. It gi ves several handy tables 
such as decimal equivalents and standard 
sheet metal and wire gages. If rite for Bul¬ 
letin 73()F to S< icntifu Ameriran, 24 West 
10th Street, New York (.if-\ 3-tent stamp. 

Save Money is the title of a bttlr pamphlet 
addressed particularly to the manufactur¬ 
ers of flavors and bakers’ specialties. It gives 
a series of modern recipes that arc the re¬ 
sults of extensive experimental work by a 
practical food technologist. If rite jor Bul¬ 
letin 736F to Scientific American, 24 West ! 
40th Street , New York ( it\. 3-cent stamp. ! 

The Toll Collection >T"IFM of thf Poiu 
of New York Authority is a reprint of 
an address by Billings Wilson. It outlines 
the findings that have been made regarding 
toll collections at five locations in and 
around New ^ ork harbor. Billings Wilson, 
Ass't Gen. Mgr., the Port of New York 
Authority, lll-Bth Avenue, Nrw York Git >. 

Gratis. 

Smaii. Refuges for Waierkowe is a de¬ 
scription of some of the work that has 
been done in conserving game waterfowl of 
(lie United States and might well serve as a 
handbook for the furtherance of this com¬ 
mendable work. The booklet contains a list 
of other pamphlets on allied subjects which 
are available gratis. More Game Birds in 
America , 500 Fifth Avenue, New York Cit\. 

- Gratis. 

Air Traveler’s Guide is a beautifully illus¬ 
trated booklet which shows how vacation¬ 
ists in the United Stales can reach many 
of the important places of interest by air. 
It contains some striking photographs and 
splendid descriptions of the sections illus¬ 
trated. Write for Bulletin 736G to Scientific 
American , 24 West 40th Street , New York * 
City. — 3-cent stamp. 

Symposium on Industrial Fuels is a com¬ 
pilation of papers presented before a 
group of engineers, giving the historical 
background, future availability of raw ma¬ 
terials, testa and their significance, the util¬ 
ization of materials, and so on. It covers 
liquefied petroleum gas, manufactured gas, 
fuel oils, coal, and coke, American Society 
for Testing Materials , 260 South Broad J 
Street , Philadelphia, Pa. —75c per copy. 10 j 
or more copies 60c each. • 
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SOUTH BEND LATHE WORKS 

|[ MADISON ST. SOUTH BIND.INC U . V A. 


Home 

Craftsmanship 

Bv Fmanlele Stiert 

Belwern (lie covers of thL 346- 
page hook will he found instruc¬ 
tion- foi handling all kinds of tools 
that arc ordinarily used in the home 
workshop. Hand tools and motor- 
driven tools alike arc given careful 
consideration and the reader i> told 
exactly how to obtain the best re¬ 
sults with them. The first chapter, 
concerned solely with wood, will he 
of inestimable value to the man 
who likes to build his own furniture 
or to make repairs around the 
house. Included in the hook are 
various projects to he undertaken. 
Thoroughly illustrated with clear 
line drawings and furnished with 
a complete index. The bibliography 
refers the reader to other hooks on 
the same subject.— $2.70 postpaid. 

For sale by 

Scientific American 

21 West 40th St., New York City 


Speedway Electric AGITATOR 

**“ w lor all Miniature Film Tanks 

En<L drudgery - a-MitCh uniform de¬ 
ment IMukx into ordinary 11 u tit 
ll—limed for American current 
Will not *losh or spill developer. 

Insulated, beautiful n 

ly finished—At your deal- ▼|3*5U 
jr direct 


SpeedWay Mfj. Co. 

1090 to. Band Avo., Ctc«ro, M. 


Engine Manual 

(til JUST PUillSHED“ AudclsDiesel Engine Manual”. 
glH It's a new, practical, concise treatise with ques- 
IIH uonj and answer* on the theory, practica lopera- 
[ r W tion, and maintenance of modern Diesel engines—| 
11 m 300 piges— bi\\y illustrated-easy to understand. 
4j A compact hnndy book that will answer your 

I —* Diesel questions—save fuel and operating trouble 
—Price $a. postpaid to any address. — Money back 
if not satisfied. — Send for free Diesel folder todav. 

I TRIO. AUDIL A CO., 4t W. SSrtf St., Naw V*rt» 
PWa*. malls eorr AUDCLS DICSCL ENGINE MANUAL. 

I* If Mtiafsctory, 1 will remit SIS on Ita aafa 
#TI arrival, otharwtaa I wht ratum tba book. 
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Books SELECTED BY THE EDITORS 


“// will haunt you!” 

Forty Years of 
Psy< hic Research 

by Hamlin Garland 

An astounding personal narra¬ 
tive of Mr. Garland's unceasing 
efforts to introduce scientific meth¬ 
ods into the study of supernatural 
phenomena. 

“A thrilling record; far more 
engaging than many hooks of 
fiction." 

—Charles Hanson Townk 

*2.50 

There is always a clue! 

I n ime's Nemesis 

by Luke S. May 

It may be a lock of hair or cloth 
fibre, or an invisible stain but 
there always is a witness which 
can be developed by modern 
science. 

Mr. May, famous criminologist, 
describes case after case in de¬ 
tail, showing how each was solved. 

$2.00 

al all bookstores 
or direct from 

The Macmillan Company 

60 Fifth Av#., N#w York 


THE IDENTITY 
THEORY 

By Blarney Stevens 

It has been said that the Identity 
Theory will be to physical science what 
Evolutionary Theory has been to bio¬ 
logical science, namely a fundament to 
which most branches of the subject are 
referable. 

By postulating the identity of space, 
time and inertia, instead of a space- 
time continuum, physical phenomena 
may be interpreted rationally, and fan¬ 
tastic concepts such as relativity and 
photons become superfluous. 

Sixteen-page summary free on ap¬ 
plication. 

Price $2.00 postpaid 

Send orders to 

SCIENTIFIC AMERICAN 
24 W. 40th St. New York City 


DESERTS ON THE MARCH 
By Paul B. Sears 

HE story of man's destruction upon 
the face of his own Mother Earth. 
‘ No man, no nation," the author asserts, 
“cun spend resources faster than they 
are built and escape the inevitable reck¬ 
oning." This is what we have been doing 
to our greatest source of wealth, the soil 
of these United States of America—mis¬ 
managing it, robbing it, hogging its 
most easily grabbable richness, mal¬ 
treating it, and kicking it around as if 
it were the furniture in a rented house 
instead of the only soil we are ever 
going to have. The peasants of Italy and 
China know better how to treat Mother 
Earth than wc. 

This book—a most readable book al 
that, with smoothly flowing style—is 
truly a “history of human stupidity." 
Dust storms that result from breaking 
up the prairie sod, erosion from cutting 
all the trees of the forests—deserts 
truly on the march—are the presagers 
of oncoming heavy diminution of na¬ 
tional wealth. The author's remedy is no 
patent brain trust panacea but simply 
“get vegetation back on the ground." 
His discussion is not frantic but calm, 
and thus most effectual. 

This is a book which is waking up the 
nation to a waste that is even bigger 
than boondoggling—the ebb of our 
chief and very basic resource.-—$2.65 
postpaid.— A. G. 1. 

LAND WITHOUT SHADE 
By Hans Heljritz 

A N account of adventure in the 
- scarcely explored southern portions 
of the Arabian peninsula. The author, 
denied admittance to the interior via the 
front door, went along the coast and 
sneaked inland via the back yard. He 
was caught, imprisoned, and enjoyed 
numerous other changes of fortune. The 
reader gets a good picture of life in the 
raw in Arabia. Good reading, and well 
translated by Kenneth Kirkness.—$3.65 
postpaid.-— A. G. /. 

HOW TO MAKE A GHOST W ALK 

By Joseph Dunningei 

I F you have ever had any inclination 
to determine how so-called psychic 
mediums perform some of their stunts, 
here is the book for you. Written in a 
delightfully humorous vein and con¬ 
stantly poking fun at the pseudo-science 
of those who delude the gullible, this 
book gives away many of the secrets 
that have been so carefully hidden for 


generations. Briefly, it tells how to de¬ 
velop “psychic forces," how to tip tables, 
produce “spirit" messages on slates, how 
to read sealed messages, and how to pro¬ 
duce many of the cabinet manifestations 
of the professional medium. This re¬ 
viewer wonders how Dunninger’s cock¬ 
roach (page 35) in the text became a 
genteel ladybug in one of the illustra¬ 
tions. Possibly the malevolent spirits of 
which he writes were responsible! - - 
$1.15 postpaid.— A. P . P. 


THE BALANCED DIET 

By I^ogan Clendening , M.D ., Prof. 
Clinical Med., Univ. of Kan. 

HE widely known author of "The 
Human Body*’ and other hooks that 
have received wide and deserved ac¬ 
claim, now gives us an ideal popular 
hook on diet—ideal because it is not too 
technical but not too superficial, not too 
long but not too short (200 pages), and 
in brief, because it seems to be pitched 
at just the right level to be of the most 
good to the most people. Here are the 
chapter headings; What is a Balanced 
Diet?; Fundamental Principles; Ele¬ 
ments of a Balanced Diet; Water; In¬ 
organic Minerals; Vitamins; Spices, 
Condiments and Beverages; Common 
Foods; Diet at Different Age Periods; 
Diet in Disease's; Food Fads; The Eco¬ 
nomics of Food; Food Tables. 

The author evidently agrees with the 
food philosophy expressed by the verses, 
“Methuselah ate what he found on his 
plate, and he lived over 900 years." But 
he recognizes that people will go in for 
food-consciousness, so why not at least 
give them some fad-free food science? 
The result is a book full of simple boss 
sense.- $1.65 postpaid.— A. G. /. 


THROUGH THE TELESCOPE 

By Edward Arthur Fath, Prof. A strong 
Carleton College. 

T HIS is a painless popular astronomy 
—a most readable short account of 
all the astronomy which the average 
man, if not a professional or at least a 
hard-boiled amateur astronomer, is like¬ 
ly to wish to know. Like the same au¬ 
thor’s textbook of astronomy, it has that 
special quality of written style of being 
crisp and sharply in focus—almost equal 
in this respect to that of the French lan¬ 
guage, but so difficult to gain in English. 
Two lengthy passages in this book vivid¬ 
ly describe something seldom or never 
described in any book —plain, common, 
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nightly observatory practice when visi¬ 
tors are absent. We follow every move 
of Clyde Tombaugh’s finger as he pro¬ 
ceeds on his routine hunt for Pluto; and, 
likewise, we are transported to the Mt. 
Wilson Observatory and are secretly 
present as an astronomer takes and de¬ 
velops several long-exposure astropho- 
tos. We watch him patiently guiding, and 
then we see him as he almost falls asleep 
and off his high perch. Few amateurs 
but will find these parts revealing and 
informative. This book is also very at¬ 
tractively produced.—-$2.90 postpaid.— 

A. G . /. 


FISH AND GAME NOW OR NEVER 
By Harry Bartow Hawes 

T AKING up the cudgels of conserva¬ 
tion from the standpoint of the hun¬ 
ter and fisherman, Mr. Hawes calls 
particular attention to the way in which 
a land of plenty has been reduced to a 
point where wild life is threatened with 
complete extinction unless something 
radical is done to offset the menace. 
How and why this has happened and 
what must be done if future generations 
are to be permitted the joy of the chase, 
are all carefully set forth in a dispas¬ 
sionate yet forceful manner.—$3.20 
postpaid.— A. P. P. 


THE PHILOSOPHY OF PHYSICS 
By Dr , Max Planck 

T HE famous dean of the world’s liv¬ 
ing physicists sets down in this book 
of 125 pages his outlook on physics and 
world philosophy, causality in Nature, 
the origin and effects of scientific ideas, 
and science and faith. To readers who 
have some small background in the 
philosophy of science these chapters 
would make good reading.—$2.15 post¬ 
paid.— A. G . /. 


SNAKE-HUNTER’S HOLIDAY 

By Raymond L. Ditmars and William 
Bridges 

D ITMARS, the famous snakologist, 
escaped from his job in New York 
long enough to take what he calls a 
“summer vacation” catching snakes in 
tropical Trinidad and British Guiana, 
and Bill Bridges of The Hew York Sun 
went along with him to do the story of 
the adventure and, if possible, to avoid 
getting any unnecessary snake bites. 


For Bale by 

Scientific American 

24 West 40th Street 
New York City 
mi mil ii 111 mi i ■■■ ■■ 


The result was adventure, with snakes, 
snakes, and more snakes—also a book 
written by Bridges, with a foreword by 
Ditmars, in which the reader is taken 
along too, and given all the horrible de¬ 
tails while lying snugly in a hammock. 
The narrative is snaky from start to fin¬ 
ish, and the reader will thereafter be 
likely to dash for cover at sight of every 
garter snake.—$3.6f> postpaid.— A. G. /. 

GENERAL CHEMISTRY 
By Horace G. Deming 

C HEMICAL progress during the past 
few years is adequately reflected in 
the pages of this text book, the fourth 
edition, thoroughly revised and brought 
up-to-date. Space has been given to the 
developments in atomic structure, crystal 
structure, catalysis, and photo-chemis¬ 
try. An appendix covering metric units, 
temperature scales, balancing equations, 
and so on, is of special value for refer¬ 
ence. The emphasis throughout the book 
is on the industrial applications of fun¬ 
damental principles. 770 pages plus a 
table of logarithms and the periodic 
table.—$3.70 postpaid.— A. P. P. 


PIGEONS AND SPIDERS 

By Maurice Maeterlinck 


ADMIRERS of Maeterlinck’s romantic 
xY style of presentation will enjoy this 
little book dealing with the water spider, 
also with common pigeons, in the space 
of 120 pages.—$1.90 postpaid.— A. G. /. 


COSMIC R AYS THUS FAR 

By Harvey Brace Lemon , Prof . Physics , 
Vniv . Chicago 

A SHORT, compact, thoroughly au¬ 
thentic popular summary of our 
present knowledge of the cosmic radia¬ 
tion, written by a professor who is close 
to some of the principals in cosmic ray 
research and who has a flair for popu¬ 
lar interpretation.—$2.15 postpaid.— 
A . G. /. 


BACK TO NEWTON 
By George de Bothezat 

T HE author of this book is opposed 
to the theory of relativity and says, 
with regard to his own arguments 
against its concepts; “I pride myself 
upon having achieved, for the first time 
in the history of human thought, a clear 
and complete understanding of the three 
great issues of Infinity, Absolute Time, 
and Absolute Motion.” Also this; “The 
question of uniform time will be found 
settled, once and for all, in this Essay, 
with a rigor standing above any possible 
disputations, this of course for those en¬ 
dowed with sound and impartial judg¬ 
ment.” 

There is not much “relativity” in these 
claims. They seem quite absolute, in 
fact! — $2*65 postpaid. — A. G. /. 
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PHOTO-ENGRAVING—What was apparently the first half-tone 
photo-engraving lo appear in Scientific American depicted, on 
page 101, August 14, 1886, a log jam on the St. Croix River. The 
illustration (it cannot he reproduced here) forms a striking con¬ 
trast to tlie wood engravings ordinarily used at that time. Thus 
was marked a significant transition period in tin* publishing 
world.— 77/r 7.<///<>r. 

SUBMARINE “For -ome time past 1 ieulenant Zalinski has been 
experimenting with a novel submarine torpedo boat, the invention 
of Mr. John P. Holland. The boat 
can be sunk to any desired depth 
below the sm face of the water, 
propelled in any direction, and 
brought to the surface at any 
time. The boat has a wooden 
hull, is cigar shaped, and mea¬ 
sures 50 feet in length by 8 feet 
in diameter at the largest part. 

The floating surface, under ordinary conditions, is 30 feet long. 

. . . Tlie propeller is driven by a petroleum engine. . . . When 
fitted for actual service, the bow of the vessel will be provided 
with one of Lieut. Zalinski’s compressed air guns for throwing 
cartridges charged with nitio-glycrrine.** 

CRUISERS—“It could Maicely have been expected that the 
[Naval I Board would originate a new system of marine architec¬ 
ture or otherwise revolutionize naval warfare. The most that 
could reasonably be hoped for was that it would intelligently ex¬ 
amine the best models of the Old World naval constructors, who 
have had latge and varied experience of recent years, while we 
have been standing still, and discover which were best suited to 
the put pose Congress had in view.” 

FIRE FIGHTING---"A novel system of fire extinguishing, just 
introduced in London, consists of a tricycle with which are em¬ 
bodied the following: 1. A hose reel carrying a large quantity of 
specially constructed hose for winding in a small compass. 2. A 
light double-pump fire engine, capable of throwing 25 gallons 
per minute, to be worked by two pumpers. 3. A simple fire 
escape, with descending ropes and bag. The machine is run at 
full bicycle speed by two men." 

M ILK--“Alurniing results may be produced in boll) children and 
adults by the use of milk taken from improperly fed cattle. There 
have recently been a number of mysterious poisoning cases that 
aftn a great deal of random 
speculation have finally been t 
traced to diseased milk. In 

spite, however, of these warn- AND NOW FOi 

ings, the subject has not yet 

received the suintaiy attention C How Modern Aerial Ph< 

to which it is entitled.” ologist 

HO 1 VGA 1 LR “A lemarkable ( Frog Farming—Its Presi 

example of the increase of tem¬ 
perature in the earth toward the ( Science and Paper, by Ph 

center has been presented at 

IVsth, where the deepest arte- (C.The Black Widow Spidei 

sian well in the world is that 

now being bored for the pur- C Bridge# a# a Menace to F 

pose of supplying the public 

baths and other establishments * U P To Date on Cosmic II 

with hot water. A depth of 951. . _ 


AND NOW FOR THE FUTURE 

UHow Modern Aerial Photography Aid# the Arche¬ 
ologist 

( Frog Farming—Its Present and Future Possibilities 

F Science and Paper, by Philip H. Smith 

(C.The Black Widow Spider—Stiff Increasing 

L Bridges as a Menace to Highway Safety 
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meteis 3,120 feet—has already been reached, and it furnishes 
800 cubic meters—176,000 gallons dailv, at a temperature of 70 
degrees (’.— 158 degrees Fall.” 

LUMINOUS STONF “Messrs. W. C. Horne and E. Ormerod, of 
London, England, have recently invented a method of utilizing 
the luminous powder prepared mainly as a sulphide of calcium, 
for admixture with cements, plaster of Paris, and concrete, the 
object being to prepare the articles with a self-contained phos¬ 
phorescent property instead of coating them with luminous paint.” 

BALLOON VOYAGE --“M. M. 1/lloste and Joseph Mungot have 
Jately made a balloon voyage from Cherbourg, in France, to Tot¬ 
tenham, a suburb of northern London, near Alexandra Palace. 
The main object was not so much an experiment, to prove the 
flower and uccuracy of steering, as to ascertain the possibility of 
maintaining an equable altitude above the waves in crossing the 
water. This was done by means of a pipe extending into the waves, 
ami by means of which water could be drawn up to be used as 
ballast in counteracting the condensation by rurefartion of the 
gas which causes balloons to shoot upwurd.” 

EMERY—“Tltt* particles of material removed from solid bodies 
by the ubrasive action of dry emery wheels urc always more or 
less heated. Dust from metals is often 
fused, and sometimes dissipated altogether. 
Fused globules of metal are frequently 
found in emery wheel dust, but the stalag- 
mitic formation consisting of particles 
welded together, as shown in our engrav¬ 
ing, is not common.” 

PLANER—“When finished, a ncw r | plan- 
ingj machine will weigh 35 tons, and it is 
to he capable of planing the edge of a plate 
of 38 ft. in length by 5 ft. wide. It is specially intended to be em¬ 
ployed in connection with the preparation of steel plates for the 
girders of a railway bridge which is about to be erected across a 
river in New South Wales.” 

OIL ON WATER—“Another instance of the marked benefits re¬ 
sulting from the use of oil on troubled seas was afforded by the 
recent experience of tlie steamship IV erra t of the North German 
Lloyd’s Line, which was disabled in mid-ocean during her last 
transatlantic voyage. The steamer had been taken in tow by 
the Venetian when a strong gale prevailed and heavy seas were 

constantly breaking over the 

. ~1 how of the Werra, endangering 

the tow lines, and threaten- 
THE FUTURE ing the loss of the tow. The 

captain of the Venetian caused 
tography Aids the Arche- an oil bag to be hung from each 

side of his vessel and dragged 
some distance astern. The re- 
it and Future Possibilities suit was almost immediate, and 

the sea became comparatively 
ip H. Smith smooth around the disabled 

-dup.” 

—Stiff Increasing 
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T HIS is vacation time. 
Millions of people are 
away. Other millions are getting 
ready for trips—to moon tains and 
seashore and lakes—to the coun¬ 
try or to foreign lands. 

Distance doesn't matter any 
more. Your family may he scat¬ 
tered temporarily to the four 
winds—children at camp, mother 
visiting hac k home, father at the 
of lice—hut all may be reunited 
again, instantly, by the simple 
calling of a number. 

The telephone helps in many 
ways to make your vacation 
happy and carefree. Say the 
word and it will run down to the 
store and do your last-minute 
shopping. Stop ofT at the railroad, 
bus or steamship office for infor¬ 
mation. Enable you to reserve 
hotel accommodations. Say good¬ 
bye to friends or carry a reassur¬ 
ing word of your safe arrival. 

Day or night you can be many 
places—quickly, effi¬ 
ciently, and at small 
cost—by telephone. 



BELL TELEPHONE SYSTEM 
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How hasty, needless, and careless actions of drivers piled up the accident record in 1935 


Are Modern Cars Safe? 


The Driver in Usually to Blame . . . Engineering 
Developments Promote Safety an<l Comfort . . . 
How Streamlining Fits Into the Seheme of Things 

By PROF. ALEXANDER KLEMIN 

New York University 


I T is fashionable in certain quarters 
to uttuck the modern streamlined 
cur as unsafe. The most common 
criticism is that these efficient cars arc 
too highly powered, and therefore tempt 
drivers to excessive speeds and to 
“squeezing'* through traffic. Another 
criticism is that streamlining and lower 
passenger seating decreases visibility. 
It is also claimed that modern cars have 
poor roadability and that light coupes 
and runabouts attain speeds at which 
they “wander” on the road. High steer¬ 
ing ratios are said to produce sluggish 
control. Low ground clearances arc held 
to he a source of danger to the trans¬ 
mission and exhaust systems. Poor ven¬ 
tilation and exhaust gas fumes arc stuted 
to he the direct cause of frequent acci¬ 
dents. These are serious indictments and 
deserve calm, impartial consideration. 

A careful statistical study made by 
the Travelers Insurance Company seems 
to refute these views, and to place great¬ 
er blame on the driving public than on 
the design or condition of automobiles 
in service. 

For the year 1935, there were 826,690 
recorded automobile accidents in the 
United States. Only 5.7 percent of the 
fatal accidents were due to non-colli¬ 
sion. The remaining 94.3 percent were 
divided among the following types of 
collisions: with pedestrians, 36 percent; 
automobiles, 45.3 percent; horse-drawn 
vehicles, 0.6 percent; trains, street cars, 
and other vehicles, 3.2 percent; bicycles, 
2.4 percent; fixed objects, 6.5 percent; 
and miscellaneous, 0.3 percent. 

These figures are quoted because of 
their general interest; it is more signifi¬ 


cant that 532,720 accidents-- approxi¬ 
mately two out of every three.last year 

involved mistakes by drivers! Exceeding 
speed limit accounted for 22.8 percent 
of accidents due to driving errors; did 
not have right-of-way stood for 25.5 per¬ 
cent. Other errors---on wrong side of 
road, cutting in, passing on wrong side 
of road, reckless driving, and so on — 
made up the remainder (see the table 
above). And, while total deaths last 
year exceeded fatalities of the year be¬ 
fore by about 300, mistakes of drivers 
figured in nearly 1500 more deuths than 
in 1934. Drivers seemed in particular 
not to consider the possibility of children 
suddenly appearing on the roadways. 

I N 95 percent of all accidents causing 
injury or death, cars were apparent¬ 
ly in good condition. 

If these statistics, compiled by so 
reliable an agency, are given credence, 
then the human rather than mechanical 
elements appear more to blame. 

There is„at,curious, and perhaps un¬ 
fortunate, pyschology which causes a 
driver to delight in the high speed, pow¬ 
er, smoothness, and comfort of modern 
care. The same man on foot will make 
little or no allowance for the high speed 


of an approaching car and will fail to 
observe elementary precautions. When 
pedestrians in cities cross against sig¬ 
nals and in the middle of the block, they 
indulge in practices that are extraor¬ 
dinarily dangerous. As an example: 
the lute of death last year per pedes¬ 
trian accident involving crossing against 
signals was 55 percent higher than when 
crossing with signals. Jay-walking is 
even worse. Last year’s record also 
shows that the death rate where pedes¬ 
trians crossed in the middle of the block 
was 200 percent higher than when 
crossing at intersections with the “Go” 
signal. Pedestrians who have to use 
the traveled portions of highways 
should also protect themselves as far 
as possible by walking against traffic 
rather than with traffic. The rate of 
death per pedestrian accident under 
such circumstances was 278 percent 
worse last year than the average of all 
pedestrian accidents. 

It is on the score of high power and 
speed that critics of the modern car 
are most vehement. They have this fact 
to support their contentions: 30 per* 
cent of all fatal accidents in 1935 oc¬ 
curred when cars were driven too fast; 
the rate of death per accident which in- 
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\olved exceeding the speed limit was, 
for 1935, 35 percent greater than the 
average deatli rate for all accidents due 
to improper driving practices. 

It is a matter of simple mechanics 
that the energy of impact, the distance 
required for stopping, and the centrifu¬ 
gal force on a turn are all multiplied 
four times when the speed is doubled. 
It is also perfectly true that drivers 
do not often use the maximum power 
and maximum speed that are made 
available to them. 

Then why install high-powered en¬ 
gines in light cars? The answer is in 
three parts: (1) everyone likes to get 
going just as quickly as possible; (2) 
if the bare minimum of power just suf¬ 
ficient for good speed on a level road 
were provided, hills would become an 
intolerable nuisance; (3) engines or 
other machinery operating at the high¬ 
est pressure will never work with the 
same perfection and reliability as when 
working well within maximum capacity. 


By building into the car the ability to 
operate at high speeds, engineers make 
it safer and more practical to run at 
reasonable speeds. Also, anyone who 
has driven a car for any length of time 
can recall emergencies successfully met 
by virtue of reserve power. 

Another important fact to emphasize 
is that 77.2 percent of all accidents 
occur at low or moderate speeds. Gov¬ 
ernors to limit automobile speeds have 
frequently been suggested. The idea 
appears to be almost ridiculous. Will 
all cars in a given state or in all states 
have governors set at a given limit when 
some cars are perfectly safe at 80 miles 
an hour and other old-time designs are 
positively dangerous at 50? Will the 
^ume governor which provides reason¬ 
able limits for congested roads near 
a great city, such as New York or Chi¬ 
cago, be used on the long, clear, level 
roads of the West? Will anything please 
a mechanically minded public as much 
as a little tampering with the spring 
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control of a governor? Will not the gov¬ 
ernor, by robbing the autoist of reserve 
power when this is vitally needed, ac¬ 
tually reduce the safety on occasion? 

A much more reasonable suggestion 
is to introduce a warning signal—a 
buzzer or a red light—to be actuated 
by the speedometer at a predetermined 
speed. This would have the advantage 
of warning a driver preoccupied by 
watching traffic or other tasks. A pre¬ 
cedent exists for this less brutal pre¬ 
cautionary measure in the red light 
which warns the airplane pilot thut the 
landing wheels are not fully set down 
prior to a landing. 

But, whether some such warning de¬ 
vice is adopted or not, we believe that 
high speeds have come to stay, that to 
limit or reduce the speed of which a 
car is capable is a retrogression, and 
that education of the drivei, stringent 
iegulations, and penalties against dan¬ 
gerous speeds constitute the better ap- 
pioacli to this problem. 

T HE critics seem to think that in the 
new modern streamlined ears, low 
seating, sloping windshield*. and small 
windows have impaired the vision. T<> 
a certain extent this is true, and there 
i* undoubtedly room for improvement. 
Automobile engineers might well follow 
airplane practice in this regard. In the 
design of the airplane adequate vision 
is secured no matter what structural 
difficulties or additional expenditures 
are involved; the windshield is made 
wide, high, and clear, with no corner 
posts to interfere with vision; the en¬ 
gine is brought down as low as possible 
in relation to the pilot; and windows 
are placed in the roof and in side doors. 

In some respects, however, the 
streamlined car—the Airflow for exam¬ 
ple—embodies improvements in vision 
which were not available in its prede¬ 
cessors. The long, high engine hood has 
disappeared and in its place we find a 
smaller, lower and more rounded nose. 
The driver’s seat has been moved closer 
to the windshield. Both changes have 
improved vision. Highly polished sur¬ 
faces which reflect light used to bother 
the driver by their glare; in the new 
cars many such light reflecting sur¬ 
faces'Tiave disappeared, others have 
been dulled. 

Another phase of the recent attacks 
is related to sluggish steering. Power 
in steering has been sacrificed to ex¬ 
treme ease of operation, and with the 
present steering ratios, it is impossible, 
so the critics say, to correct a quick 
side slip, or to “feel” the vehicle, or to 
control properly in deep sand, snow, or 
mud. Now this question of steering 
ratios is thoroughly understood by en¬ 
gineers, and they could just as readily 
build in a more powerful but more 
fatiguing system. Ease of steering is in 
itself a measure of safety, since it les- 
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sens fatigue on long journeys and thus 
permits the driver to act more quickIv 
in emergencies. We are convinced that 
automobile engineers have reached just 
the right compromise between power of 
operation and ease of operation. 

Perhaps it will not be out of place 
to emphasize here some of the other 
excellencies of t he modern steering 
gear. In many of the designs, for ex¬ 
ample, the gear is in front of the axle, 
and axle movement does not in anv 
way affect the “geometry” of the steer¬ 
ing mechanism. Thereby it is possible 
to give the wheel the comfortable rak¬ 
ish angle which drivers appreciate so 
much. The steering wheel then falls into 
a position which allows a perfectly 
normal grasp, and permits it to be 
turned with a simple forearm move¬ 
ment instead of the shoulder action 
which was formerly unavoidable. Mod¬ 
ern design has also eliminated tin* 
transmission of road shocks 
to the steering wheel; the 
driver no longer ha^ to I 

brace himself against tear- __— 

ing of the wheel from his BfeHIND 

grasp. If the steering mech¬ 
anism is dispassionately 
considered as a whole, it 
will be adjudged one of the 
finest achievements of the 


themselves on the modern automobile 
brake. 

The next phase of the attuck on tin* 
modern car deals with roadability. It is 
asserted that power and speed have 
been developed far in excess of road¬ 
holding power, that cross-winds and 
bumps ate likely to throw the* fast car 
completely out pf control, that weight 
distribution adopted for easy riding 
makes road-holding faulty; that com¬ 
fort has been gained at the expense of 
stability and control. 

Considering first the effects of cross- 
winds, it should be pointed out in fair¬ 
ness to the streamlined car that eross- 
winds or quartering winds actualh 
have less effect on a stieamlined car, 
relative speeds and quartering angles 
being equal, than on an unstreamlined 
mac hine. It is perfectly true* that at verv 
high speeds, wind effects are likely to 
become more* important than at low 


WHY IS JT 


I N a recent engineering - 

paper we read the extra¬ 
ordinary statement that. -h£S * 

with the vehicle weight ; ^ 

forward as in modern cars, , 

high-speed braking is only j 

60 percent as effective j Dv 

as on cars having the* 
power plants placed be* 
hind the front axle. An in- | 

Jelligent schoolboy would | 

refute this statement by 
pointing out that, with 1 

four-wheel brakes, the j 

braking effort is substan¬ 
tially independent of the 
weight distribution, since 
the effort is applied to all 
wheels simultaneously. As 
a General Motors pamphlet 
points out, modern brakes 
are very powerful—a 100- ! 

horsepower car has 500 I 

horsepower brakes, if com- j- 

pared with earlier practice. < 

Moreover, the introduction J_ ^ 

<>f four-wheel brakes no! 
only doubled the applied 
ground friction but has also reduced 
skidding tendencies. The hydraulic 

brake now gives perfect equalization of 
pressure, reduces loss of power to a 
minimum, and reduces possibility of 
miaadjustment. Of course, the public 
may be at times careless of brake main¬ 
tenance, or brutal in their application, 
but the engineers rnay well congratulate 



his tiRSt cotoiD elation 
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speeds, but streamlining and the lower¬ 
ed position of the center of gravity are 
precisely the required correctives. 

Kathcr than abandon the advantages 
of streamlining, in a “defeatist” atti¬ 
tude, engineers should intensify their 
aerodynamic researches and seek great¬ 
er stability against cross-winds by even 
more advanced external forms. Sir Mal¬ 


colm Campbell and the airplane de¬ 
signers point the way to what (‘an be 
done in securing great stability at high 
speeds by placing more lateral area be¬ 
hind the criilcr of gravity. 

W HEN Chrysler engineers intro¬ 
duced streamlining to the Amer¬ 
ican public, they coupled their advance 
with re location of the passengers and 
engine, and lowering the center of 
giavity. There followed, besides a great 
increase in passenger comfort, many 
indiierl advantages from a safety point 
of view r . Common sense indicates that 
the lower the center of gravity the great¬ 
er the restoring moment to act against 
turning over. It is almost unbelievable 
that technicians should have overlooked 
this important and desirable safety fea¬ 
ture for so long. A low center of gravity 
also decreases swaying and increases 
stability on the road. T he re-location of 
the weights so that they are 
distributed farther away 
from the (‘enter of gravity 
- ----- increases what the en- 

^ATTON gineers term “the moment 

4 of inertia” and thereby 

again increases the stabil- 
Cf- ! d y. 

‘n Space will not permit us 

i to deal fully with the dy- 

o. 4 / iiamies and stability of 

IV the modern automobile. 

Strange as it may seem, it 
is only recently that there 
has come an understund- 
AND ing of automobile dynam- 

'A/Aliy ics, although airplane dy¬ 

namics have been inten- 
1 sively studied for 20 years. 

I 1 ^ extraordinary that, 
just as the moment when 
Vh automobile engineers are 

giying such intensive study 
V to dynamics, and to belter 

equalized spring suspen¬ 
sion, to decreasing the un¬ 
sprung weight, to knee-ac¬ 
tion wheels, to “Floating 
Power,*’ to rubber as a 
means of lessening vibra¬ 
tions, and so on, the critics 
should launch their attack 
on loadability and stability, 
W but do they want the 
car builders to do—aban¬ 
don all their efforts for 
vuV ; higher efficiency and pow- 
I cr, admit defeat, and go 

back to the era of the Model 
T ( Do these critics imply 
that the only roads we shall ever drive 
on will be full of bumps and ruts? Do 
they imply that the driving public is 
completely bereft of common sense and 
insists on driving at 70 miles an hour 
over the roughest roads and in strong 
winds coupled with driving rain? 

Perhaps the only point that we are 
willing to concede is that, by placing 
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more weight on the front wheels, some¬ 
thing has been sacrificed in tractive 
power under difficult road conditions— 
but such difficult conditions may be 
considered quite exceptional. 

It is also asserted, as mentioned be¬ 
fore, that, because of low ground clear¬ 
ance, exhaust systems, steering mech¬ 
anisms and other parts in a like posi¬ 
tion are subject to damage because of 
obstacles, ruts, and bumps in the road. 
The answer here is that a low center of 
gravity is such a great advantage from 
a safety point of view, that to raise it 
would be a decided retrogression, and 
that on good roads such low clearance 
difficulties do not occur. With the 
enormous taxes paid by the motorist, 
he surely has a right to expect good 
roads! 

T O attack the builders of automobiles 
in the public press makes good 
“copy,” and to attack them in engineer¬ 
ing and safety societies meetings creates 
a mild sensation and subsequent notices 
in the newspapers. Another curious fact 
is that criticisms of the automobile from 
a safety point of view generally come 
from engineers who are concerned with 
the teaching of automotive engineering 
or the testing of automotive equipment. 
It is easier to criticise a play than to 
write one, and, we may say with a little 
malice, that these highly informed and 
well meaning authorities on the side 
lines might take an entirely different 
point of view were they required to de¬ 
sign and build cars to please and ac¬ 
commodate the public, and to meet 
severe competition. They would then, 
perhaps, recognize the necessity of cer¬ 
tain compromises. Perhaps they would 
not overlook, also, what automobile en¬ 
gineers have already done for safety. 

For example, in the last two or three 
years, we have seen the introduction 
of the all-steel body in which chassis 
frame and body are really integral with 


one another in a combined girder of 
immense strength. This type of con¬ 
struction eliminates squeaks, removes 
the danger of wood splinters in a crash, 
and provides a rugged strength which 
would have been deemed unattainable 
a few years ago. The recent installation 
of safety glass as standard equipment 
by the Ford Motor Company is an ad¬ 
vance in safety which is highly and 
rightly appreciated by the public. 

C REDIT for automatic engine con¬ 
trol devices may be attributed to the 
automobile industry as a whole. These 
automatic devices act as guardians of 
the engine’s life and give that extra 
power and acceleration which are so 
greatly needed at times. Engines fail 
and cars stall very rarely today. Such 
reliability is taken for granted, but it 
certainly is an element of safety. Tires 
to-day are expected to last as long as 
10,000 miles without a puncture; un- 
other interesting item in the Travelers 
Insurance Company’s pamphlet is that 
only 0.6 percent of all motor car acci¬ 
dents in 1935 were due to tire failures. 

Safety campaigns, more polite hut 
more determined police officers, strict 
enforcement of regulations, and public 
backing for the work of the authorities 
will do wonders for safety. Milwaukee 
gave last year a splendid example of 
what could be done along these lines. 
Evanston, Illinois, where a real effort 
by the authorities was hacked by civic 
resolve, scored the safety record for all 
American cities of more than 50,000 
population. It has been estimated that 
the Evanston methods universally ap¬ 
plied would save the country approx¬ 
imately 25,000 lives annually. 

There is but one reservation to be 
made in advocating rigid law enforce¬ 
ment. Let rules and regulations be se¬ 
vere, but also reasonable. For example: 
the Uniform Vehicle Code prepared by 
the National Conference on Street and 
Highway Safety provides for a speed 
which is reasonable and prudent— 
which is as it should be—but then 
promptly recommends an absolute lim¬ 
it of 45 miles per hour. Surely this limit 
is a retrogression and one which would 
be exceeded—and quite reasonably so 
—under certain conditions of clear sky, 
open level road, and little traffic. 

Mental and physical tests for driv¬ 
ers should certainly be stiffened. 
Safety education for children has 
shown remarkable results in decreas¬ 
ing accidents and fatalities. Adult pe¬ 
destrians, jay-walkers, and stubborn op¬ 
timists can profit equally by educational 
campaigns. More careful inspection of 
cars, as practiced in Pennsylvania, for 
example, is thoroughly worth while. 

The principles of highway engineer¬ 
ing are now clearly understood and 
have been successfully applied in many 
instances. We know perfectly well that, 


with a road of a certain curvature, the 
centrifugal force and the overturning 
moments due to centrifugal force in¬ 
crease with the square of the speed, 
but there are few attempts to bank the 
road on a turn proportionately. 

Two lane highways in congested 
areas are definitely dangerous, and three 
lane highways are in some respects ev¬ 
en worse because they actually tempt 
the motorist to hazardous passing. Head- 
on collisions can be effectively prevent¬ 
ed by narrow parkways or walls that 
separate traffic moving in opposite di¬ 
rections. Collisions with parked cars 
may he avoided by marginal guards at 
the outer edge of the road, with parking 
prohibited within the guards. Intersec¬ 
tion collisions can be prevented by the 
traffic circle, or by grade separation in 
clover-leaf crossings. 

These principles are elementary; 
what is lacking is their more general 
application. 

S UMMING up all the arguments, it 
must he admitted that higher auto¬ 
mobile power and speed inevitably en¬ 
tail certain hazards. But to abandon 
such power and speed would he a step 
backwards, which the American public 
will not tolerate. Automobile safety is a 
complex matter involving education of 
the driver and pedestrian, stricter law 
enforcement, better highway engineer¬ 
ing, and safety design of the vehicle. 
To lay all, or even a great part of the 
blame on the modern streamlined car is 
hut a fad analogous to the writing of 
“debunking” biographies of great men. 
Of course, the modern car is susceptible 
of improvement from a safety point of 
view, and serious suggestions for “safe¬ 
ty improvement” should he considered 
at all times. But our engineers and 
manufacturers are all doing everything 
humanly possible along these lines, ex¬ 
pending money, time, and engineering 
skill without stint for increased safety. 









OUR POINT OF VIEW 


Science in Advertising 

O NE doesn't ordinarily expect to find 
the subject of advertising discuss¬ 
ed in an editorial in a scientific journal. 
Yet there is provocation and reason for 
an exception. Long have our thoughts 
on the subject rankled because science 
is concerned; and we have figuratively 
torn our hair and stifled public utter¬ 
ance. We refuse to continue this tacit ad¬ 
mission that science has nothing to do 
with advertising. It has—or should have. 

Having published some time ago an 
article on a widely used product, we 
were surprised when an advertising 
mun telephoned to ask where he could 
get more such facts. He explained that 
they would provide new “copy” angles 
and said he was unaware that so much 
was known concerning the product he 
was handling. lie was dumfounded 
when we told him there were volumes of 
material on tin* subject in the public 
library across the street. To us, this was 
the rankest form of something—heresy 
or laissez jairc or ignorance or just plain 
laziness. Whatever it was, it stirred us 
as nothing has since the passing of 
Barnum. Anv product on the market 
today, if it be “worth the powder,” will 
have a history of research upon which 
the finest kind of selling copy can be 
written —copy that often is irrefutable. 

The civilized world is science-mind¬ 
ed. People see on every hand and use 
almost every minute of the day some¬ 
thing that is better made, something 
that is magical because of science. Ac¬ 
cepting these things us necessities, and 
reading about the science behind them 
in scientific journals or even the daily 
papers, as well as of new achievements 
of science, the public has become more 
concerned with the technical excellence 
of a product than with the glittering 
generalities in a bought and paid for 
statement from someone who does not 
even use the product. 

We believe advertisers know this. It 
can’t be that they’ve been asleep these 
past 50 fruitful years, these years that 
science has used to such advantage, 
these years in which the scientific press 
has done so much to educate people 
and point to future progress. Yet many 
advertisers (who should know better 
and certainly have a wealth of scien¬ 
tific facts on which to draw) go blithely 
on yodeling nonsensical ballyhoo. 

To be specific to show what can be 
done, let’s look at some exceptions. The 
General Electric advertisement in our 
July issue, headed “How You Profit 


Vjf/’E scientific scribes write so 
continually of the achieve¬ 
ments of others that it comes as 
a distinct and happy surprise 
when our own efforts in dis¬ 
seminating scientific knowledge 
are honored. Such was the case 
recently when Oglethorpe Uni¬ 
versity, through its President, 
Dr. Thornwell Jacobs, bestowed 
an honorary degree of Doctor 
of Science upon our editor, Or¬ 
son Desaix Munn ", . . , in rec¬ 
ognition of your many great ser¬ 
vices to, and your high achieve¬ 
ments in, scientific research.” 

Mr. Munn declares that the 
recognition comes, not to an in¬ 
dividual but to an "institution 
of learning”—to Scientific Amer¬ 
ican which, now in its third gen¬ 
eration in one family, has in¬ 
terpreted and inspired scientific 
research. 

The editorial staff, therefore, 
take this opportunity to express 
to Dr. Jacobs our gratitude for 
this signal honor he has ac¬ 
corded our associate and friend 
whom we heartily congratulate. 


From This Discovery,” i» perfect scien 
tific copy to sell electric-furnace braz¬ 
ing and, incidentally, an enormous re¬ 
search institution. Another example in 
an advertisement of the General Motors 
Corporation signed by President Al¬ 
fred P. Sloan, Jr., which appeared re¬ 
cently in newspapers. Headed by an 
emblem hearing the splendid slogan 
“Who Serves Progress Serves America” 
and by huge display letters: “Millions 
of Jobs in the Rebuilding of the Na¬ 
tion,” this copy told of the part Winton 
Diesels have played in the rebuilding 
of railroads on a streamlined basis. 
“They . . . vividly demonstrate that op¬ 
portunity has no ceil ini’ in America .” 
There are others—most of those in this 
journal, of course—hut there are too 
few in the general magazines. 

We congratulate most heartily those 
who have the understanding and fore¬ 
sight to take this long step forward, as 
the two mentioned above have done. 
May they have many emulators. 

Moving Catch Criminals 

HEN a crime has been commit¬ 
ted, detectives know what to do 
in studying every scrap of evidence to 
determine, if possible, the identity of 
the criminal. When fingerprints are 



found at the scene, these often point to 
the guilty one; if be is a known offend¬ 
er, his record and photographs may be 
broadcast to peace officers everywhere. 

An habitual criminal is keenly alive 
to the odds against his capture. He 
knows all the tricks of eluding arrest. 
Sometimes he “holes up” until the 
“heat” is off. Sometimes lit* tries simple 
disguises or he might even have his face 
altered by plastic surgery—though this 
is a far from effective disguise. Some 
wise ones, not too well known by sight 
to policemen and detectives, lose them¬ 
selves in crowds in the Loop, on Tre- 
mont Street, or Broadway. Bertillon 
measurements and fingerprint records 
then mean nothing—until he is caught. 
He may even walk into a theater and 
sit next to you or me for ull he cures 
about those records; Dillinger did and 
would have been “in the clear” had he 
not been “crossed” by a woman. 

It seems a bit strange, therefore, that 
the aid of the public has never been 
seriously enlisted in the job of appre¬ 
hending felons. Police forces are rela¬ 
tively small; the public is 125 millions 
strong. And the public loves movies. 

Colonel H. Norman Schwarzkopf, un¬ 
til recently Superintendent of the New r 
Jersey State Police, has drawn upon 
the facts in the preceding paragraph 
and worked out a solution. At Trenton 
recently he demonstrated a scientific 
method of making every movie-goer a 
potential crook-catcher. He would take 
movies of known criminals, walking, 
sitting, standing, talking, gesturing, 
smoking, and show r these in theaters 
everywhere. 

Genius -nothing less — adequately 
describes this development, for with it, 
not merely a picture but a living, 
breathing personality confronts the ob¬ 
server. A patron of a movie house, 
whether lie is a tired business man in 
the city or a farmer attending a Sat¬ 
urday night show in a nearby village, 
will know the face, the gestures, the 
peculiarities of the crook’s walk and 
talk. If h e sees that combination of 
characteristics later, he is expected to 
call peace officers to make the arrest. 
But the system has other possibilities. 
Local police forces, even town con¬ 
stables, when asked to be on the look¬ 
out for some notorious bad man, will 
have, instead of a lifeless “front and 
profile,” the same living person the 
public sees in the theaters. It is, there¬ 
fore, like giving that one glance at the 
crook himself which is worth 20 rogue's 
gallery pictures. 
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Partially constructed works in the vicinity of Ysleta, Texas, of the rectified Rio Grande channel 


Stabilizing the Rio Grande 


Meandering International Border IsBeing Straight¬ 
ened . . . Canalw, Lcveea Involved ... Two Countries 
Exehange Territory . . . Prevent Future Damage 

By L. M. LAWSON 

American Commissioner, International Boundary 
Commission, United States and Mexico 


M EXICO and the United States are 
Hading territory. Three thousand 
four hundred sixty acres of Mex¬ 
ican land are being made a part of the 
l nited States and an equal American 
area is being transferred to Mexico. This 
is, however, no simple “horse trading’’ 
hut an incidental result of the straight¬ 
ening and canalization of that section 
of the Rio Grande between El Paso and 
the Box Canyon below Fort Quitman, 
Texas. The rectification of the river at 
this point is one of the principal projects 
of international engineering now being 
administered and constructed by the 
International Boundary Commission, 
United States and Mexico. 

The project plans and actual con¬ 
struction work represent the culmina¬ 
tion of joint diplomatic and engineering 
negotiations between the United States 
and Mexico under authority and provi¬ 
sions concurred in by the two countries 
in the form of an international treaty 
on February 1, 1933, covering the 

stabilization of the boundary line and 
the rectification of the Rio Grande. This 
treaty also includes the construction of 


a flood retention dam and changes in 
present irrigation and drainage works 

. . to relieve the towns and agricul¬ 
tural lands located within the El Paso- 
Juarez Valley from flood dangers/’ Its 
aim is to secure . . the stabilization of 
the international boundary line, which, 
owing to the present meandering nature 
of the river, it has not been possible to 
hold within the mean line of its chan¬ 
nel.” 

Previously existing treaties estab¬ 
lished the center of tire Hio Grande, 
except in isolated cases, as the inter¬ 
national boundary line. The channel, 
with excessive length, was produced by 
natural conditions which no longer ex¬ 
ist. At the present time the bed of the 


Rio Grande between the two cities of 
El Paso and Juarez is at a higher ele¬ 
vation than some of the streets and 
improved properties of the two cities. 
Accumulations of sediment continue to 
aggravate this condition and it is the 
consensus of all engineers who have 
studied the situation that the correction 
lies in the plan of straightening and 
confining the channel. One of the prin¬ 
cipal requirements to permit of such 
artificial rectification is the equitable 
adjustment of the areas which would 
necessarily be detached from one side 
of the river and attached to the other in 
the straightening process. 

The treaty of 1933 states: ‘‘Each Gov¬ 
ernment shall respectively secure title, 
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control, and jurisdiction of its half of 
the flood channel, from the axis of that 
channel to the outer edge of the ac¬ 
quired right of way on its own side.. , 
The location of the proposed channel 
has been so chosen and located in the 
field as tq equalize the areas which will 
necessarily be segregated from one na¬ 
tion with those that will be cut from the 
other, with the result that neither nation 
will gain or lose national area. The ac¬ 
quisition of the private rights existing 
on such areus provides a feasible means 
for their exchange. The total cost of the 
project is estimated at 6.106,500 dollars 
and its construction will be completed 
in a year and a half from the present 
date. 

T HE general engineering features of 
this project involve: the reduction 
of river length from 153 miles to 88 
miles; the establishment of a flood way 
between levees, with a capacity of 11,(KM) 
second-feet; anti the increasing of the 
gradient from u slope of 1.82 feet per 
mile to a slope of 3.2 feet per mile. The 
levees require the placement of about 
9,000,000 cubic yards of earth, their 
average height being 7.5 feet. Approxi¬ 
mately 5,000,000 cubic yards of earth 
excavation is required to provide the 
artificial channel. 

The ureas required for right of way 
for the channel itself are 4075 acres 
from the United States and an equal 
acreage from Mexico, while the pro¬ 
posed location of the rectified channel 
segregates 3460 acres from tin* United 
States and an equal acreage from Mex¬ 
ico. In straightening the channel of the 
river, 59 separate tracts of land with 
areas varying from .25 acre to 377 acres 
will he cut from Mexico and 65 tracts 
will he cut from the United States. The 
heuty further states: “For the sole pur¬ 


pose of equalizing areas, the axis of the 
rectified channel shall he the interna¬ 
tional boundary line. The parcels of 
lund that . . . shall remain on the Ameri¬ 
can side of the axis of the rectified chan¬ 
nel shall be the territory and property of 
the United States of America, and tin- 
territory and property of the United 
Mexican States those on the opposite 
side, each Government mutually sur¬ 
rendering in favor of the other the ac¬ 
quired rights over such parcels.’* 

The results of the completed project 
will be the elinunjlffon of the flood men¬ 
ace throughout tHe El Paso-Juarez Val¬ 
ley in both the United States and 
Mexico; the prevention of channel 
changes and flood-caused detachment 
of areas from one country to the other: 
the reclamation of low-lying areas; and 
a more satisfactory enforcement of the 
immigration and customs laws of both 
countries. 

The gross ar«a of valley land in both 
countries, between El Paso-Juarez and 
Fort Quitman is 165,000 acres, of which 
96.000 acres arV in the United States 
und 69,000 acres in Mexico. Estimated 
values existing in the cities of El Paso 
und Juarez and their valleys, including 
irrigation and drainage works and im- 

p r 

ptoved roads, are in excess of 100,000,- 
000 dollars. 

Notwithstanding the fact that the 
present total amount of sediment an¬ 
nually carried through this valley hv 
the Rio Grande is only a small per¬ 
centage of that carried previous to the 
construction of the Elephant Butte Dam, 
the absence of the former large scouring 
floods has resulted in the silting up of 
the river channel to a point where rain¬ 
fall-discharges from urroyos, entering 
the river between Elephant Butte and 
El Paso-Juarez, menace the improved 


and the valley lands. Only large floods 
of destructive proportions are capable 
of eroding accumulations of sediment 
such as now occur in the meandering 
channel. 

The city and county of El Paso and 
the Mexican Department of Communi¬ 
cations and Public Works have expend¬ 
ed in the last few years over 750,000 
dollars to protect the cities and vulley 
lands from floods. These works consist 
largely of levees built along the hanks 
of the meandering channel, and require 
constant strengthening and repuir be¬ 
cause of the raising of the river bed. 

The Rio Grande is a sediment-hear¬ 
ing stream, and as such is constantly 
building up its bed, and would from 
this cause, in time of flood, change its 
channel to a lower location where it 
would again start building lip its bed 
and repeat the cycle at some future 
stage. The river has occupied at some 
time in the past every portion of the 
valley area. This phase of (hanging 
channel is now largely prevented 
through the FI Paso-Juarez Valley by 
the construction of artificial works, such 
as railroad and road grades, canal and 
drain hanks, and, in late years, levees. 
Under these conditions, the river bed 
has been continuously elevated. The 
Elephant Butte Dam was completed in 
the vear 1916, and as a result of its 
function of providing an irrigation sup¬ 
ply during years of low runoff, it stores 
the large floods which, previous to its 
construction, passed on down the river, 
riu* action of these floods was to scour 
the river channel, partly by carrying de¬ 
posits on through the valleys and partly 
by making deposits upon the valley floor 
whenever hank overflow stage was 
reached. Although large floods have 
been controlled behind Elephant Butte 
Dam, smaller ones from the runoff area 
lying between Elephant Butte and El 
Paso-Juarez are of annual occurrence. 

W ITH the first release of clear water 
from Elephant Butte, a limited 
scouring of the river channel began im¬ 
mediately below the dam. The clear 
water picked up the finer particles of 
silt and sand and carried them down¬ 
stream. This effect has reached some 40 
miles below Elephant Butte, and might 
eventually reach El Paso and degrade 
the river through the valley, were it not 
for the annual increment of sand, gravel, 
and silt brought into the river channel 
from the many side arroyos which de¬ 
bouch into the stream along its course 
between the dam and El Paso. Even this 
annual increment of sand might he car¬ 
ried through were it not for the need 
of diverting the flow onto lands for irri¬ 
gation. Three diversions are made above 
El Paso, one each at the Pereha, the 
Leashurg, and the Mesilla Dams. 

The Caballo Dam, u feature of the 
Rectification Project, will he located in 


and developed properties of both cities 



El pMo f Texas, *nd Juarez, Mexico, showing a portion of the new river channel. 
The limited work here has already improved seepage conditions in these towns 
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One of the principal canal intake* from the new channel for irrigation in the El Paso Valley 


Sierra County, New Mexico, on the Rio 
Grande about 22 miles below Elephant 
Butte Dam. Studies of the Caballo Dam 
and the resulting reservoir have been 
made. The cost of this dam, including 
the purchase of the lands to be sub¬ 
merged. has been estimated to be 1,250,- 
000 dollars for a capacity of 100,000 
acre-feet. 

The volume of water passing the pro¬ 
posed Caballo damsite during the large 
Hood of September, 1925, was approxi¬ 
mately 25.000 acre feet. Storage in ex¬ 
cess of this amount must be provided 
to take care of possible larger floods and 
silt depletion. Provision must be made 
to store the probable spill from Elephant 
Butte during times of flood runoff below 
the dam. Fifty thousand acre-feet are 
allowed for this item and would proba¬ 
bly store three or four days’ spill. This 
would permit the floods entering below 
Caballo to recede. 

In actual construction, levee heights 
will vary from zero, where bench lands 
are encountered, to 15 feet where the 
old river channel is crossed. The levee 
section proposed has a 16.4-foot crown 
with side slopes of two to one. This will 
permit of the use of tin* levee top as a 
road for inspection and repair. The nor¬ 
mal flow channel is designed with a bot¬ 
tom width of 66 feet as this channel 
width seems best fitted for the present 
channel width of the river. The esti¬ 


mated capacity below the two-foot free¬ 
board varies from 10,700 second feet to 
11,500 second feet. 

The total right of way is 8160 acres. 
This is equally divided between the two 
countries. In addition to the land actual¬ 
ly occupied by the works, a strip 49 
feet wide outside the land toe of each 
levee has been included for levee main¬ 
tenance or possible future widening. 

A LL earthwork of both channel exca- 
-vation and levee embankment is be¬ 
ing secured from the channel excava¬ 
tion in building the left levee from the 
lower end of San Elizario Island to the 
mouth of Quitman Canyon. At prac¬ 
tically all the other locations the mate¬ 
rial is being secured from discontinuous 
borrow pits located on the channel side 
of the levees. 

The sum of 225,000 dollars is carried 
in the estimate to cover the cost of re¬ 
building all constructed irrigation and 
drainage works where they will include 
the rearrangement of the irrigation sys¬ 
tems on both sides of the river. Present 
bridges will either have to be length¬ 
ened or moved, depending upon how 
they fit with the new plan; probably 
several more will have to be built. The 
estimate of the amount of this item is 
300,000 dollars. Because the effects of 
the introduction of steeper gradients in 
the river channel are problem at leal, and 


considerable scour may therefore devel¬ 
op, and because the irrigation supply 
must he diverted at certain places, there 
has been set up in the estimate an 
amount to meet the cost of grade control. 

An allotment of 2,800,000 dollars 
was made January 3, 1934, by the Fed¬ 
eral Emergency Administration of Pub¬ 
lic Works for commencement of Rio 
Grande rectification and construction 
works and also for the necessary ac¬ 
quisition of property. The American 
Commissioner received authority from 
the Secretary of State to begin construc¬ 
tion on February 3, 1934. The Mexican 
Department of Communications and 
Public Works is carrying out the work 
on the Mexican side under the super¬ 
vision of the Mexican Section of the 
ConsM»ission. 

To date approximately 50 percent of 
the actual river rectification work has 
been accomplished, using long boom 
dragline excavators which have handled 
over 6,000,000 cubic yards of material. 
By transfer of funds to the Bureau of 
Reclamation, Department of the Inte¬ 
rior, and the addition by that depart¬ 
ment of 1,000,000 dollars, storage ca¬ 
pacity of 250,000 acre feet has been 
added to the proposed Caballo Reser¬ 
voir, which will make possible the de¬ 
velopment of firm power from water re¬ 
leased through penstocks at the Ele¬ 
phant Butte Dam, 




A Weapon For Inventors 


Who Was First? . . . Inventors Rights Must be 
Backed by Legal Evidence . . . How to Obtain It 

By ORSON D. MUNN 

Editor and Publisher 


I T is a general principle of American 
patent law that the first inventor of 
any given invention is entitled to 
receive a patent for his invention. On 
its face this principle of law would ap¬ 
pear to be simple enough. However, in 
applying and interpreting this princi¬ 
ple considerable difficulty frequently 
urises. 

Where two or more inventors are 
seeking patent protection for the same 
invention, each claiming to be the first 
inventor, the question naturally arises: 
At what point in the development of an 
invention does a person become the 
‘'first inventor” so as to be entitled to 
receive a patent as against all subse¬ 
quent inventors? Is it when he first 
forms the mental concept or idea of the 
invention or is it when he first discloses 
it to others or makes a written descrip¬ 
tion and drawings of his invention? Or, 
again, is it when he first reduces the 
invention to practice, making an actual 
working model which he successfully 
operates? Or, finally, is it at the time 
that he files his application for patent? 

There is no definite and unequivocal 
answer to the above questions; the 
factor that determines which one of 
two or more claimants is the first in¬ 
ventor varies in accordance with the 
particular facts und circumstances. Suf¬ 
fice it to say for our purposes that all 
of the facts inquired about in the above 
questions are important in determining 
when an invention has been completed. 
In every dispute between two or more 
claimants for the same invention every 
fact in the development of the invention 
must be taken into consideration in de¬ 
ciding which of the claimants is the 
first inventor and entitled to receive a 
patent. 

Where two or more parties have filed 
patent applications for the same subject 
matter, needless to say the Commission¬ 
er of Patents does not permit each 
party to decide for himself whether or 
not he is the first inventor. The facts as 
to who is the first inventor must K 
proved to the Patent Office by competent 
legal evidence. Accordingly, the princi¬ 
ple set forth above that the first in¬ 
ventor of any given invention is entitled 


to receive a patent must he modified to 
read that the party who ran prove by 
competent legal evidence that he is 
the first inventor is entitled to receive 
a patent. It is apparent, therefore, that 
the entire history of the development 
of an invention should be preserved in 
such form that it can be proved at a 
later date, if necessary. 

In preserving the record of the de¬ 
velopment of an invention two guiding 
principles must he borne in mind. The 
first is that, after a lapse of time, human 
memory as to specific facts such as dates 
is highly unreliable and accordingly 
a contemporaneous record must be made 
as to these facts so as subsequently to 
refresh the recollection. The second is 
that the inventor himself is an inter¬ 
ested party and his testimony should he 
corroborated by competent outside evi¬ 
dence, preferably both documentary 
evidence und the testimony of disinter¬ 
ested witnesses. 

M ANY different systems may he 
adopted to preserve the history of 
un invention. We outline here a plan 
which in various forms has proved en¬ 
tirely satisfactory. It applies both to the 
individual inventor who invents on his 
own behalf and to an employee whose 
inventions accrue to the benefit of his 
employer. 

Where an inventor is a technician 
engaged in research work he should 
keep a permanent diary in which dated 
and signed daily records of his work are 
entered. When an invention begins to 
take form in the mind of an inventor, 
whether he be a casual inventor or a 
technician engaged in research work, a 
file relating to this invention should 
immediately be opened. The first entry 
in the file should be a record of the 
date on which it was opened, together 
with a written description and, if pos¬ 
sible, sketches of the invention no mat¬ 
ter how hazy, dated and signed by the 
inventor and by one or more competent 
witnesses. 

It is of importance that an inventor 
use reasonable diligence in perfecting 
his invention, Accordingly, to preserve 
evidence of diligence, complete written 


records should be entered in the file of 
each step in the development of the 
invention and these records should be 
dated and signed by the inventor and 
by the same witnesses if possible. When 
the invention has taken a definite and 
what appears to be final form a com¬ 
plete written description and drawings 
should be made, dated, signed by. the 
inventor and witnesses, and entered in 
the file. 

Wherever possible a full size working 
model of the invention should then be 
made and it should be successfully op¬ 
erated in the presence of witnesses. A 
record signed by the inventor and wit¬ 
nesses of the date of making and operat¬ 
ing the model should then be entered in 
the file and if at all feasible the model 
should be tagged or otherwise identified 
and preserved for future reference. In¬ 
stead of making a full size working 
model of the invention an inventor may 
promptly file a patent application, both 
having substantially the same legal 
significanc e in determining when an in¬ 
vention has been completed. Under any 
circumstances an inventor should not 
delay unduly in filing his application 
for patent. The file should also contain 
the full name and address of each 
witness and from time to time any 
change in address should be noted. 

If the history of the development of 
an invention is preserved as outlined 
above, the inventor will have dated rec¬ 
ords to refresh his recollection and will 
ulso have corroborating evidence in the 
form of documentary evidence and the 
testimony of disinterested witnesses. In 
addition to being of value in aiding an 
inventor to prove that he is the first 
inventor in the event two or more par¬ 
ties are seeking patents for the same 
invention, such a file will also prove 
of value where the inventor did not 
himself seek patent protection and 
where someone else, having secured a 
patent without knowledge of the in¬ 
ventor, brings suit against him for pat¬ 
ent infringement. The file will then be 
a material aid in preparing a defense 
to the suit and in proving that the 
patentee was not the first inventor and 
accordingly not entitled to the patent 
on which the suit is based. 

A carefully preserved record of the 
history of an invention is accordingly 
both a .shield and a sword. It is a de¬ 
fensive weapon in unjustified suits for 
patent infringement and an offensive 
weapon in aiding to establish the pat¬ 
ent rights of the real inventor. 
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Granules of the Solar 


Why the Sun’s Surface Looks as if it Were Bumpy 
. .. Granules Found to be About 2200 Miles in Dia- 
meter... 100 Degrees Hotter Than the Remainder 


G ALILFX) was daring when he first 
turned his telescope on the sun, 
for he discovered the spots upon 
its surface by looking at the dazzling 
disk directly without any device for 
weakening the intolerable brilliance. 
Though positive evidence appears to be 
lacking, it is only too probable that this 
zeal in the cause of observation led to 
his eventual blindness. 

Galileo's telescope, with its concave 
eye-lens like that of an old fashioned 
opera-glass, did not permit of the simple 
device so familiar to the modern ob¬ 
server of projecting an image of the 
sun on a white surface held a foot or so 
behind the eyepiece. With a convex eye¬ 
piece a small change in the focusing 
screw brings this image of the sun into 
sharp definition so that sun-spots and 
all the principal features of the disk 
may be seen by several onlookers at 
once. It is strange, however, that the 
simple device of smoking the outer sur¬ 
face of the telescope objective with the* 
soot from a candle flame did not occur 
to Galileo. With reasonable care to 
avoid injuring the lens by heating it, 
this works fairly well with a small in 
strument like a binocular, and the soot 
can he wiped off clean afterwards. 

This is, however, a poorish makeshift 
—Hersehel did better by putting at the 
eye-end a sheet of plane-polished glass 
set at an angle of 45 degrees. More than 
90 percent of the sun's light and heat 
escape through this, and a shade glass 
of moderate density will reduce the 
brightness of the reflected light so that 
the eye can bear it without danger of 
breaking the dark glass by over-heating. 

F OR more serious work, polarizing de¬ 
vices may be used which permit the 
reduction of the apparent brightness of 
the photosphere at will. When the sun's 
light is thus enfeebled and its surface 
viewed with a fair-sized instrument un¬ 
der steady air conditions, it is found 
that, in addition to the conspicuous spots 
which appear here and there, the gen¬ 
eral background of the solar disk is not 
featureless—it appears as a matte sur¬ 
face with a fine and nearly uniform 
“granulation," so that it looks rather 
like rough drawing-paper. These pho- 
tospheric granules have been known for 
more than a century, but little more than 
the fact that they exist was understood 
till within the last 20 years or so. The 
granules are so numerous and so much 
alike that it is practicable to follow the 
fate of individuals only by taking pho¬ 


tographs of an enlarged solar image in 
rapid succession. 

The work of Janssen in France, Han- 
sky in Russia, and Chevalier in China, 
has shown that the average life of a 
particular granule is only two or three,, 
minutes -new ones appearing as the old 
vanish. They are roundish spots, a few 
seconds of arc in diameter, and shift 
but little on the sun’s surface—the ob¬ 
served apparent motions of two or three 
miles per second resulting probably 
from ehunges in the relative brightness 
of various parts of a nearly stationary 
object. They are found all over the sun’s 
surface, from the equator to the poles, 
and present substantially the same ap¬ 
pearance whether sun-spots are few or 
many. 

A very interesting study of this pe¬ 
culiarity of the solar surface has just 
been published by Professor H. H. 
Plaskett of Oxford. He begins with u 
new and accurate determination of the 
difference in brightness of the granules 
and the background between them. It 
has long been known that this is small, 
so that careful measures are required; 
and it is of importance to make such 
measures with light from regions of the 
spectrum which are clear of absorption 
lines, or as nearly so a^ possible, to 
avoid the complications which would 
arise if the lines were stronger in one 
region than another. Using specially 
selected regions in the violet, blue, and 
yellow, and working on photographs 
taken with powerful instruments at Vic¬ 
toria, B. C., and at Oxford, Dr. Plaskett 
finds that the extreme range in bright¬ 
ness from the most luminous granules 
to the dullest parts of the background 
does not exceed 10 percent. His descrip¬ 
tion of the precautions employed to elim¬ 
inate the various errors which beset pho¬ 
tographic photometry and to allow for 
the blurring of the image due to imper¬ 
fect seeing, occupies six pages. The 
actual measurements and calculations 
represented by these pages probably 
took as many weeks. 

It appears also that the contrast be¬ 
tween the granules and background in¬ 
creases toward the violet, and that it 
is as great if not greater close to the 
sun’s limb as at the center of the disk. 
The diameter of the average granule ig 


about five seconds, corresponding to 
2200 miles. 

Having these facts, it remains to in¬ 
terpret them—which is the main feature 
of Plaskett’s work. The simplest explan¬ 
ation is the correct one: The sun’s sur¬ 
face is not equally hot all over and the 
hottest parts look the brightest. Taking 
6000 degrees absolute as the tempera¬ 
ture of the background, that of a bright 
granule comes out 6100 degrees. With 
hucIi a difference, the contrast should be 
greater in violet light than in yellow, 
as it appears actually to he. 

S O far, so good: But why should some 
parts of the sun’s photosphere be 
hotter than others? We can understand 
easily why the temperature of the gas 
near the surface of the sun or any other 
star should increase steadily with depth 
below any given level, but why it should 
change laterally is harder to account 
for. The great flow of energy from the 
deep interior should be steady, and 
without some special modifying influ¬ 
ence we should expect the apparent 
surface of a star to be a uniform and 
featureless blank of dazzling light. But 
in this case there would he not merely 
no granulation on the sun’s surface but 
no sun spots. Everyone is familiar with 
the accepted interpretation for the lat¬ 
ter—that they are rising streams of gas 
ascending from the sun's interior which 
are cooled by expansion and so appear 
dark. The belief that a very much milder 
circulation occurring generally all over 
the sun’s surface may produce the gran¬ 
ulation is strongly supported by this 
latest work. 

To^ produce vertical convection—as 
such motions are called—in a layer of 
fluid, some source of power is necessary* 
In the laboratory this can be secured 
by gentle heating of the bottom of a 
wide dish full of fluid. In the earth’s 
atmosphere it is produced on a large 
but more irregular scale by the heating 
of the ground by the sun’s rays. When 
the air near the ground gets so hot 
that an ascending column of it, despite 
the cooling due to expansion as it rises 
to regions of lower pressure, wiH Still 
be hotter and lighter than the surround¬ 
ing air, the upward motion will go on of 
itself if the least accident starts it, A 
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very familiar example is found in the 
huge ascending columns of damp air 
which, as the moisture condenses, form 
our cumulus clouds or “thunder-heads.'’ 
More violent and fortunately rare mo¬ 
tions occur in tornadoes. 

Under uniform conditions in the lab¬ 
oratory the convective motion, when 
gentle, tends to break up the fluid into 
cells, roughly equul in size, with up¬ 
ward flow in the center and down flow 
at the edges, and with diameter about 
1 Vi times the depth of the convective 
layer. In the air above us we may often 
see the same thing happening in some¬ 
what less orderly pattern, when the sky 
is full of isolated, dome-shaped, cumulus 
clouds. Viewed from far above, such a 
patchy layer of terrestrial clouds might 
give a tolerable imitation of the solar 
granulation except that the latter 


c hanges much faster and is on a vastly 
greater scale, indicating that the layer 
in which it is produced is about 1500 
miles deep. 

This depth measured inward from the 
visible surface of the sun would reach a 
region where the temperature was very 
much higher than the 0000 degrees al¬ 
ready mentioned. Though we cannot 
observe such a region directly, we can 
calculate whut would happen there. This 
was first done by Unsold, who found 
thut, a thousand miles and more below 
the surface, the atoms of hydrogen— 
which form by far the greatest part of 
the sun's utmosphere- are practically 
all split up into protons and electrons - 
that is. ionized. Rising by calculation to 
higher levels where the pressure and 
temperature are lower, he found that 
more* and more of the protons and elee 



A study in contrasts. The umbra of the sun-spot is as much as 2000 degress 
cooler than that of the background photosphere, which is at about 6000 de¬ 
grees absolute, and the contrast is therefore strong. But the difference be¬ 
tween the same background and a bright granule is only 100 degrees, and the 
contrast is not nearly so strong. Even then, much of it is lost in reproduction 


trons would combine to form neutral 
atoms, till, at the visible surface, more 
than 99 percent recombination occurs. 
Now the combination of the two charged 
particles to form a hydrogen atom liber¬ 
ates a large amount of energy. In an 
ascending column of gas, this would 
produce enough heat to supply the driv¬ 
ing power for convection and cause 
the upward current extending to the 
level where the recombination was sub¬ 
stantially complete. This level is below 
the visible surface, but the upward mo¬ 
tions would persist by mere inertia and 
might carry the effect well into the 
directly visible layers. Here and there, in 
sun-spots, such motions occur on a tre¬ 
mendous scale and with great violence, 
producing tornadoes thousands of miles 
in diameter which last for weeks. Or¬ 
dinarily the effect is mild—a sort of 
gentle simmering instead of explosive 
boiling—but even so it reveals itself by 
the gently mottled character of the sun’s 
whole surface. 

I N the sun, of course, there are no 
clouds—only the gradually increas¬ 
ing haziness due to the presence of 
electrons and positive ions in the gas: 
hut, nevertheless, the hotter regions look 
brighter and reveal to us what is hap¬ 
pening. Near the sun's apparent limb 
where our line of sight meets its actual 
spherical surface obliquely, we cannot 
?>ee as deep into the atmosphere for our 
gently-sloping line of sight meets with 
practically complete obscuration from 
the haze before it has got to any great 
depth measured vertically. We therefore 
get light from cooler regions on the aver¬ 
age than we would do if we were look¬ 
ing straight down at the middle of the 
sun, which explains why the sun’s center 
looks brighter and also bluer than its 
edge. From exact measures of this 
“darkening” toward the limb, Professor 
Plaskett, by another piece of laborious 
calculation, finds that in general there 
is a steudy full of temperature out¬ 
ward as the sun's surface is approached 
from within. Just at the depth from 
which light begins to escape fairly free¬ 
ly to space through the haze, however, 
this decrease almost stops, and for a 
moderate distance the temperature is 
almost constant, then it falls off rapidly 
to the boundary value. This is just what 
might be expected if the heat-carrying 
streams of gas extended well into the 
observable levels where the haze is thin. 
There is good reason to believe that, 
when highly precise measures of the dis¬ 
tribution of brightness over all parts of 
the sun’s disk have been made with light 
of many wavelengths, it will be possible 
to work out the properties of the outer 
layers of the sun much more accurately 
than we now know them, and extend the 
calculations to levels far too deep in the 
haze to be seen directly .—Lake Minne - 
tvaska , New York , June 3, 1936. 
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Courtesy AmfHran Airline* 


Aircraft Grow Larger 


Efficiency Increase** With Size . . . 55-Ton Flying 
Boats Designed . . . 80-Ton Next . . . Promenade 
Deck in Wings . . . Daily Service to Europe 


O NE of the most significant develop- 
merits of air transport is the in¬ 
creasing size of units and the 
definite certain!) that still larger planes 
will shortly find their place in the air 
lanes, both over land and over sea. Hav¬ 
ing fledged their wings to a point which 
makes possible a high degree of reliabil¬ 
ity of operation coupled with speed at 
least three times that of surface trans¬ 
portation, passenger liners for the over¬ 
land route and flying boats for the over¬ 
seas services, which, before the year is 
out, will bring both major oceans into 
the scheduled airline map, are ready to 
expand in dimensions for increased com¬ 
fort and increased economy. 

This step has had to wait upon the de¬ 
velopment and satisfactory testing of 
larger power units than have heretofore 
been available. Now, however, in the 
engine factories of the United States 
and Europe, air-cooled engines of single- 
and double-row radial types, developing 
in excess of 1000 horsepower, are ready 
to he mounted in more widely spreading 
wings. On the Continent and in Great 
Britain much progress has $lso been 
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made in liquid-cooled engines develop¬ 
ing 1000 or more horsepower. In Ger¬ 
many, Diesel engines of more than 800 
horsepower are flying, and larger sizes 
appear to he imminent. 

Diesel experimentation is by no means 
at a standstill in the United States. At 
the eleventh annual engineering con¬ 
ference of the National Advisory Com¬ 
mittee for Aeronautics, held at Langley 
Field, Virginia in May, a four-cycle 
Diesel cylinder was demonstrated, op¬ 
erating at 2000 revolutions per minute 
and showing cylinder pressures per 
cubic inch of displacement closely com¬ 
parable with those of the newest 1000 
horsepower spark ignition engines. 
There is also heartening progress quiet¬ 
ly being made towards the utilization of 


M. CLEVELAND 

steam reciprocating and turbine prime 
movers for aircraft. 

In the United States, the availability 
of 1005 horsepower air-cooled engines 
has already put air transports of in¬ 
creased size and roominess into the air. 
American Airlines is now operating 
some of its fleet of expanded Douglas 
twin-engine transports, designated as 
DC-3 when used as 24-passenger day 
planes and as DST when used as 16- 
passenger sleepers. For this company* 
these planes are powered with 1000 
horsepower single-row Wright Cyclone 
engines. United Airlines has purchased 
eleven similar ships, powered with the 
new Pratt and Whitney 14*cyltpder *|ou* 
hle-row Hornets* which are rated at 1000 
horsepower for takeoff and have pro- 
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dttced 1150 horsepower on the test stand. 
The line will emphasise the comfort 
made possible by the increased fuselage 
dimensions of this ship by carrying only 
14 passengers as a day plane, and pro- 
viding them with completely revolving 
arm chairs and a sense of spaciousness 
not heretofore attained on the airways 
of the United States. 

More significant in its implications for 
the scale of the air vehicles which we are 
soon to us^ than this transition twin- 
engine craft, however, is the still larger 
Douglas DC-4. After about a year of 
consultation, five major airlines- 
United, Transcontinental and Western 
Air, American, Eastern Air Lines, and 
Pan-American Airways—have combined 
to write the specifications of this four- 
engined giant. 

Seeking a plane in which passenger 
capacity and range at speed would make 
possible an economic operation, even 
without the uncertainty of airmail con¬ 
tracts, these groups decided to pool 
their interests, called into consultation 
Edward P. Warner, former Assistant 
Secretary of the Navy for Air, and noted 
authority on airplane design, and pro¬ 
duced requirements for a super-liner 
which needed nearly 200 typewritten 
pages of specifications to describe. Un¬ 
der these specifications, a contract for a 
prototype plane to cost about 500.000 
dollars was let with the Douglas Com¬ 
pany. Should its performance character¬ 
istics live up to expectations—and there 
is no reason to believe that they will not 
—it is anticipated that about 60 planes, 
representing a total investment of 
around 12,000,000 dollars, will be or¬ 
dered. 

T HE DC-4 will be a low-wing mono¬ 
plane with four engines, of at least 
1000 horsepower each, streamlined into 
the leading edge of its wings. It will be 
able to cross the continent with 20 pas¬ 
sengers in comfortable staterooms by 
night with a single stop or, as a day 
plane for 40 passengers, to make the 
crossing with two stops for fuel. Its 
cruising speed is expected to exceed 210 
miles an hour, but emphasis has been 
placed upon extreme comfort, spacious¬ 
ness and soundproofing, coupled with 
range, rather than excessive speed. 
Twelve-hour crossings from coast to 
coast in either direction should be 
readily attainable and it is held that 
true dinner-to-breakfast service between 
any of the major cities of the United 
States is sufficient to meet all reasonable 
demands for rapid transportation. The 
first plane of this class will probably 
he delivered for tests early next year 
and may even get into the air before the 
end of 1936, while deliveries on duplh 
cates are expected in impressive quan¬ 
tities in 1&97. 

Not only are the five members of the 
Air Trintipofit Association of America 


who combined in this striking project 
convinced that true economy of airline 
operation lies in larger units, but they 
feel that every reasonable device for 
safety, dependability, and passenger 
comfort which could be anticipated dur¬ 
ing the next five years, has been incor¬ 
porated in their specifications. For this 
reason they believe that one of the cost¬ 
ly bugaboos of air 'transport to date, 
namely quick obsolescence of perfectly 
good and flyable equipment with the ap¬ 
pearance of some new type—only slight¬ 
ly improved in so##minor characteristic 

will be eliminated. 

The idea of larger aircraft is not con¬ 
fined to the United States. The ill-fated 
giant, Maxim Gorky , is to be repeated in 
Russia; France has successfully flown 
a comparatively slow hut efficient flying 
boat of 70,000 pounds; construction is 
progressing on the Dornier DO-20, a fly¬ 
ing boat of 58 tons gross weight. This is 
an eight-engined monoplane with the in¬ 
teresting innovation of having each pair 
of engines drive a single three-bladed 
air screw. ** ♦, 

Aerodynamic research recently car¬ 
ried forward by the N.A.C.A. and other 
scientific bodies shows indisputably that 
the efficiency of aircraft increases rather 
than decreases with size. Lift and drag 
characteristics are definitely better pro¬ 
portionately for large aircraft than for 
small, and the limit of size from this 
point of view is by no means in sight. 
The economic argument for large craft 
may be presented somewhat as follows: 
The complete useful load per horse¬ 
power and per cost of plane has a ten¬ 
dency to remain reasonably constant, 
hut bigger ships, under identical condi¬ 
tions of distance, will he faster and 
therefore produce a greater traffic turn¬ 
over; in the long run, the reliability of 


operation®, and therefore the dependa¬ 
bility of service, is better with two en¬ 
gines than with one, and still better with 
four than with two. 

As time goes on, the number of crew 
and cost of equipment needed for ground 
operations of any size of aircraft tends 
inevitably to grow. A crew equipment of 
less than three is already little ©onaid' 
ered for long hauls; over land, a pilot, 
co pilot, and steward or hostess; over 
water a pilot, navigator, and radio mm* 
In the last named case, this is less than 
the minimum on long-haul operations, 
and Pan-American, in the Pacific, b 
operating with a crew of six. However, 
the same crew can with equal efficiency 
operate a plane for 40 passengers as for 
14, in land operation at least, plus the 
possible addition of a steward, and it 
is evident that the crew cost per passen¬ 
ger goes down with an increase of pas* 
senger accommodations. 

F OR long range overseas operation— 
for example, non-stop flights between 
the United States and Europe—it is evi¬ 
dent that a double shift of crew must be 
provided, so that fresh watches may be 
maintained. This obviously presupposes 
a large ship, accommodating many pas¬ 
sengers. 

Finally, it goes without saying that 
the bigger ship offers the higher degree 
of comfort and is therefore the more 
attractive to passenger traffic. 

It is in the field of the ocean-going 
plane that increases in size are likely to 
be felt the most. Both Glenn L. Martin 
and Igor I. Sikorsky, designers of the 
Clipper ships for the South American 
and Pacific services, are ready with com¬ 
plete plans for flying boats at least twice 
the size of their present flying product. 
Both believe that such craft are indi- 
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Part of the interior of the proposed Sikorsky 55-ton flying boat, thawing the 
doufele-dctfk arrangement, •tateroomi, the galley, end storage space forward 
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One of the Short flying boats designed for Imperial Airways of England. In size 
this four-engined ship is between the present Martin and Sikorsky Clippers 


cated by the demands of the ocean ser¬ 
vices, especially in the Atlantic, and 
fully justified by the traffic in sight. 

Mr. Sikorsky has worked out to the 
last detail the structure of a 55-ton six- 
engined flying boat, capable of carrying 
48 passengers in extreme comfort and a 
crew of ten or eleven non-stop between 
the United States and Europe in 24 
hours. Indeed, wind tunnel tests of many 
of the elements of this ship have already 
been made. With two decks, its roomy 
bull would include not only staterooms 
of adequate size and restful furnishings, 
but a dining and dancing room 15 by 15 
feet, from which a circular stairway 
leads to a hanging balcony above. Here 
the root sections of the thick wings are 
used to give additional beam to the 
apartment and form alcoves in which are 
a bar and settees. Windows let into the 
lower surface of the wing make it possi¬ 
ble to look directly downward at the sea. 

I N this design there is already suffi¬ 
cient headroom in the wing to provide 
ample working space within the nacelles 
behind each motor so that minor ad¬ 
justments, such as those to fuel lines, 
ignition systems, and other accessories 
—which, after all, are the things which 
need adjustment in 99 cases out of 100, 
rather than the major elements of the 
engines themselves—can be made on 
any engine during flight. A narrow gage 
track bearing a small sliding car runs 
out into the wings and facilitates access 
even to the outboard motors. 

The famous Russian designer does not 
believe, by any means, that ocean-going 


aircraft will stop at 55 tons. When a 
weight of 80 tons is reached, leading 
edges of the wings, he says, will already 
he so thick as to provide space for a 
promenade deck, and he is firmly of the 
conviction that flying boats up to 150 
tons or more will be the product of this 
generation, and up to perhaps 500 tons 
the product of the next. 

One basis for this opinion, and the 
equally firm conviction of Mr. Martin 
and other designers of large boats that 
craft will increase iff size r is the fact 
that water operations lfend themselves 
particularly well to big craft. The limi¬ 
tations upon land, it is admitted, lie not 
so much in the design and construction 
of huge aircraft themselves, but in the 
landing and takeoff facilities at airports, 
more especially those at high altitudes. 
Water-going craft have the advantage of 
taking off and landing always at sea 
level, which means slower speeds for 
both these critical operations. Ample 
room is at hand in the principal harbors 
of the world for craft of any size. 

The principal desiderata are range, 
which is plainly in sight with the in¬ 
creased aerodynamic efficiency of big 
craft and will be further extended as 
soon as oil-burning power plants have 
reached the stage which is shortly fore¬ 
seen ; reasonable ceiling, so that 'opera¬ 
tion may take place above the normal 
storm area at apprGxinu&jfer to 25,* 
000 feet, where the complications of 
pressure cabins will not be necessary 
and slight additions to the supply of 
available oxygen in the cabin will make 
passengers thoroughly comfortable; and 


cruising speed of around 200 miles an 
hour which can link the Old World with 
the New between sunrise and sunrise, 
and bring within the span of a week a 
return trip from New York to almost 
any seaboard city in the world. 

When it comes to the question of fly¬ 
ing boat as against airship operation 
for Atlantic service, Mr. Sikorsky is 
naturally very much in favor of the 
large, heavier-than-air craft. As to the 
romparative cost in capital outlay and 
in personnel required for the two types 
of services, he postulates the following 
figures: 


Number required for 
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“Thus we may easily see that the 


first cost of a daily airship transoceanic 
service would greatly exceed that of a 
daily seaplane service,” he said. “The 
capital outlay for equipment and opera¬ 
tion terminals is estimated roughly at 
36,400,000 dollars for airship service 
against some 7,600,000 dollars for a sea¬ 
plane service. Operating personnel in¬ 
cluding flying and ground crews is 
estimated between 920 and 1520 men 
for an airship service against 200 men 
for a seaplane service. 

“The seaplane service indicated in 
the table is satisfactory for two daily 
departures/’ Mr. Sikorsky declared. “In 
both cases it would thus be possible to 
have a daily operation carrying 60 pas¬ 
sengers across the ocean in both direc¬ 
tions. While it is claimed that the 
dirigible will have a greater capacity for 
carrying mail and express, we believe 
that the 4000 to 5000 pounds of mail 
that could be carried by the daily flying 
Clippers appears sufficient, and that 
considerable advantage in speed would 
more than compensate for the loss in 
carrying capacity. 

u fTX) make a transoceanic airmail ser- 

A vice really valuable it must be a 
daily^rvice in both directions. After an 
airmail letter is mailed in New York any 
day before noon, it should reach Europe 
the next afternoon and be taken within 
a few hours by local airmail to almost 
any of the important cities. If this is not 
the case and an airmail letter may hap¬ 
pen to wait several days before de¬ 
parture of an aircraft, the service across 
the Atlantic would lose most of its value 
with respect to pioneering and study. 

“The airplane service is 1 certainly 
more flexible and faster than an airship 
service,*’ he concluded, “and from an 
economical viewpoint would appear 
more practical.” 



Eghting Fungi With Fire 


O NE of the most serious menaces 
to our pine forests is white pine 
blister rust. This fungous disease, 
which kills both white and five-needled 
pines, cannot spread directly from pine 
to pine, but passes an intermediate stage 
of development on currant and goose¬ 
berry bushes. These bushes may be in¬ 
fected by spores traveling distances up 
to 200 miles, but, fortunately, pines can 
be infected only by the spores from 
these host bushes within a distance of 
a few hundred yards. To protect stands 
of pine from this menace is, therefore, 
relatively simple; it is necessary only 
to destroy such bushes in proximity to 
pine forests. 

The Civilian Conservation Corps has 
done considerable blister rust control 
work, for the most part by the hand¬ 
pulling method. In the west, however, 
this method was found to be imprac¬ 
ticable in the dense masses of bushes 
growing in heavy brush along streams 
where the most susceptible species of 
currant and gooseberry bushes are 
found. Chemicals were tried, but while 
the wild black currant could be killed 
in this manner, no chemical was ever 
discovered that would satisfactorily 
control the white-stemmed gooseberry. 

T HE eradication of this species, 
found especially in the Coeur 
d'Alene and Kaniksu National Forests 
in North Idaho, proved quite a problem. 
This was solved by development of the 
bulldozer method of eradication. A 
blade was designed especially for brush 
removal to be attached to a bulldozer 
on a tractor. This blade is pushed into 
the ground just below the surface and, 
us the tractor moves forward, the brush 
is uprooted. Piled into windrows, this 
brush is burned after the danger of 
forest fire is passed. Cleaned areas are 
then sown to grass in order to inhibit 
the recurrence of the white-stemmed 
gooseberry bushes. Experience has 
shown, however, that there is very little 
tendency for these bushes to come back 
in the cleared area between the wind¬ 
rows. Any bushes which recur where 
the brush was burned can be readily 
pulled by hand. 

While the bulldozer method is more 
expensive than either the hand-pulling 
or the chemical spray method, it is most 
efficient in areas where the whke- 
stentmed gooseberry occurs in large 
numbers and where the brush is too 
heavy for effective eradication by any 
other method* * 



The tractor and bulldozer with special brush-removing blade 



Same area shown above after being cleaned up but before brush is burned 



Bronze Age Blondes 


Ancient Wooden Coffins in Denmark ... Buried for 
3000 Years... Dress, Art, and Customs Revealed ... 
Tannic Acid Kept the Treasure Intact... Priestess? 

By SOPHIE WILDS 


A FEW months ago an old, hollow 
log, buried for thousands of years, 
was excavated at Skrydstrup, a 
little hamlet in the south of Jutland, 
Denmark. Today this yawning tree trunk 
(Figure 1), a veritable treasure chest, 
lies in the National Museum at Copen¬ 
hagen, still unexplored, although its 
contents are known to be of inestimable 
value. It awaits the skilful but very busy 
hand of an expert in the museum, to be 
opened and examined. The lid has been 
removed, disclosing the general outline 
of a figure—a woman with fair hair, 
held in a net of woven ribbons, the shape 
of whose face and body can be distin¬ 
guished. It will be some months before 
authorities can reveal the details. 

I came upon a similar coffin (Figure 
2) that had been opened and was re¬ 
cently on view in the new wing of the 
Copenhagen Museum. The body which 



Figure 1 i Th« intriguing Skrydstrup 
find which re maim to be tmwrappad 


had lain in that black log was clothed 
in garments also on exhibition. They 
were perfectly preserved. Because they 
seemed the last word in sport styles I 
doubted their authenticity. Was it pos¬ 
sible that this simple costume, almost 
unimpaired, had actually been worn 
hundreds of years before the dawn of 
history. This is the story that archeology 
has managed to piece together. 

Nearly 3000 years ago on the penin¬ 
sula of Jutland, a blond, slender, 
ltobbed-haired young woman died. They 
laid her to rest in that skilfully hollowed 
oak tree trunk. On a foundation of small 
stones the chest rested. Upon it was 
heaped a high mound of loose meadow 
ground and sandy earth. Since about 
1000 B.c. this 14-foot barrow at Egtved 
(a small village in the southeastern part 
of the peninsula), like innumerable 
other such monuments, had guarded its 
secret. When the burial mound was 
cleared away and the box was opened 
that dim Bronze Age in which the young 
woman had lived was vividly recalled. 

T HE intelligent Egtved farmer on 
whose property the chest was found 
voluntarily consigned the precious box 
to museum authorities, who subsequent¬ 
ly spent many days in unwrapping the 
bundle within—a job as difficult as it 
was exciting. 

Above all other objects found in the 
chest the most remarkable is the woolen 
dress interwoven with stag hair, ac¬ 
cording to Dr. J. Broendsted, Curator 
at the National Museum in Copenhagen 
and authority on prehistoric times. To 
be sure, it is not the only wooden cof¬ 
fin to yield, Pandora-wise, dress of an¬ 
cient date. It is, however, to the “one 
man” tombs of wood, built in the later 
Stone and the Bronze Age, that we owe 
the preservation of both men's and wo¬ 
men’s costumes. These are of an earlier 
date than any other clothing as yet 
discovered in Europe and the dress of 
the Bronze Age is the oldest preserved 
domestic dress in the world. 

The excitement and enthusiasm at¬ 
tendant upon opening a chest can 
easily be imagined. The lid fits closely. 



Figure 2: Remains of the blonde 
from Jutland peninsula, Denmark 


an oak tree trunk having been dex¬ 
terously split and scooped out to admit 
the reception of its contents which were 
then closed up and lost to view. With 
what care this cover is pried open and 
removed! Within the Egtved coffin, first 
to be seen were the loose hairs (all that 
was left) of a cowhide which had been 
originally fastened together around the 
body. The hide itself had completely dis¬ 
appeared. Spreading a retaining foun¬ 
dation over the easily scattered hairs, 
the museum authorities gently removed 
the first wrapping. There before their 
eyes lay the outlined figure of a woman's 
body under a heavy woolen blanket. She 
had been placed in the hollowed-out 
trunk on her back, resting on the fur 
side of the cowhide. 

To those versed in archeological in¬ 
terpretations every minute detail is 
eagerly seized upon. So it was with en¬ 
thusiasm that they spied a little yarrow 
flower just under the lid. Silently they 
blessed that wanton gust of wind which 
must have fanned the flower into the 
chest before it was closed, life’s last 
protest against grim death. The tiny 
flower had now become a bit of reliable 
evidence. It proclaimed summer to have 
been the season of the year when inter¬ 
ment took place. 

Only a single wrapping now hid the 
body itself from the archeologist** tight. 
Tenderly, even reverently, this wa* now 
laid aside. Tins woman envoy from an¬ 
cient days had blond hair, now stained 
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Figure 3: The lady’a woolen blouse 
must have been somewhat scratchy 



Figure 4: The skirt, marvelously 
preserved and in the 1928 style 


by the tannic acid of the oak coffin. Cut 
short in a straight line across the fore¬ 
head and slightly longer at the side, it 
had been held in a hair net of woven 
ribbons. Her brown woolen dress is in 
two pieces—elbow-sleeved blouse (Fig¬ 
ure 3) reaching somewhat below the 
waist and knee-length skirt of fringes 
(Figure 4), twisted double, held to¬ 
gether at top and bottom by bands. 
These, together with a beautifully woven 
belt at the wat9t and a chased, bronze 
belt plate, contrived to produce the ef¬ 
fect of a startlingly modern costume, 
well adapted for sports. Nor did the lady 
lack shoes, crude and primitive though 
these rag ones were. For ornaments, 
besides the belt plate, she had a tiny 
bronze earring and bronze bracelets 
which clasped both wrists. 

What was in that bundle at her side? 
The beaker at her feet, what had it con¬ 
tained? 

Soberly, content to solve one problem 
at a time, the archeologist-detectives set 
slowly about their task of unraveling 
the mysteries before them. With so many 
well preserved objects to guide them, 
it was possible to recreate the past in 
some detail. 

This young woman’s age was easily 
estimated by the teeth and, although the 
bones had entirely disappeared, such ob¬ 
jects of wearing apparel as were present 
lay in the original position which they 
had occupied centuries ago when en¬ 
folding her body. Thus her height could 
he computed. A belt, knotted around 
her waist, served to measure her girth. 

Who she was, in what manner she 
had lived, cannot be accurately con¬ 
cluded, Archeologists do not hesitate 
to place the period in which she Kved 
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at about the year 1000 b.c. She was a 
lady of the Bronze Age. The belt plate 
decorated in spirals testifies to that, says 
Dr. Broendsted. But who has ingenuity 
enough to interpret the story of the 
dress? Was it a summer costume, an in¬ 
door garment, or had it some religious 
significance? 

Other samples of clothing have come 
down from the BrortVe Age; little bronze 
figures, too, representing women kneel¬ 
ing, standing, bending over backward, 
and wearing the short fringed skirt. It 
is thought that these figures may be 
small models of idols or priestesses and 
their costume a ceremonial garment. 

If that be so, suggests Dr. Broendsted, 
then the Egtved woman may have been 
a priestess. He advises us that this is 
nothing more than conjecture, however, 
without adequate proof. There is just 
as much reason to believe that, far from 
representing some occupation or call¬ 
ing, the garment may simply he the 
kind worn in summer (the season in 
which the body was interred ), or the 
style adapted for house wear. It is well 
known that Eskimos dress lightly in¬ 
doors. 

Material ig too insufficient as yet to 
provide a key to the riddle. Possibly 
new clues will he found in the Skryd- 
strup bundle—new clues and perhaps 
also new problems. 

T HE birch bark beaker in the Egtved 
find had contained an invigorating 
drink to fortify the departed. Analysis 
of the remaining deposit revealed its 
ingredients to have been whortleberry, 
honey, and sweet gale. That was an 
easier puzzle to solve than the one posed 
by the other remarkable content of the 
chest, the cloth bundle which, when 
opened, was found to contain the burned 
hones of a seven- or eight-year-old child 
—the little daughter of the woman, per¬ 
haps? Who can tell? Why was the child 
cremated when the woman was buried? 
Insoluble problems. 

Just as the transition from wander¬ 
ing nomad to settled farmer, which in 
Denmark occurred about 2500 b.c. to 
2000 B.c., marked a significant period 
of history, so this change in burial cus¬ 
toms represents a drastic innovation. 
From time immemorial primitive man, 
in his fear of death with its accompany¬ 
ing dread of complete oblivion, bent all 
his energies to outwit the enemy. Noth¬ 
ing was so abhorrent to him as the idea 
of obliteration, of being snuffed out and 
forgotten. Every known means was 
requisitioned to defy this horrible fate: 
food and drink placed by the body of 
the departed; the body itself carefully 
dressed as in life and interred, first 
underneath the earth to be near the liv¬ 
ing, and in later ages in monumental 
stone sepukhers which served as con¬ 
stant reminders of the dead—everything 
was done to impart at least the sem¬ 


blance of life to the remains of the de¬ 
parted dead. 

How was it, then, that so startling a 
change occurred? This new custom of 
deliberately destroying the body by fire 
was diametrically opposed to the in¬ 
stinctive desire for its preservation so 
apparent up to that time. Dr. Broend¬ 
sted reminds us that the dissolution of 
the body had meant the annihilation of 
the individual. Did cremation indicate 
a changed attitude, a disbelief in im¬ 
mortality? Surely the implication of 
such an iconoclastic view must be 
wrong. No, the explanation lies in a new 
and wholly different attitude toward 
death. Scholars believe that it marks the 
introduction of a new religious concept 
stemming from a southern invasion— 
namely this, that the soul is separate 
from the body and that the death of the 
latter does not end the everlasting life 
of the individual spirit. Quite the con¬ 
trary, in fact, since by destroying the 
body the soul may be liberated. This 
must have seemed logical. 

Due to this new faith the graves of 
the later Bronze Age people have been 
valueless, archeologists say, containing 
as they do nothing but ashes. Earlier 
people built better than they knew. Be¬ 
lieving in the continuity of life they had 
so successfully demonstrated their tri¬ 
umph over death that many hundreds 
of years later their spiritual resurrec¬ 
tion miraculously took place. When last 
year a young woman posed (Figure 5) 
in a newly made costume, constructed 
after the puttern of the original, and 
designed for the opening of the new 
wing of the Museum, intervening cen¬ 
turies rolled away: the Lady from the 
Bronze Age came to life, revealing what 
manner of people she represented by the 
quiet simplicity of her dress—-a quiet 
simplicity still to be found in Denmark. 



Figure 5; A modem copy of the 
blonde’s costume of 3000 years ago 


Liquid-Propellant Rocket 


r T , HE author of the accompanying 
article is the dean of scientific ex¬ 
perimenters on the high-efficiency 
rocket as a means of propulsion whol¬ 
ly independent of the air—a reaction 
motor. He began theoretical work in 
1912 when an instructor in physics at 
Princeton, patented a "rocket appar¬ 
atus" in 1914 (U.S. Patents No. 
1,102,653 and 1,103,503), made ac¬ 
tual experiments in 1915 when an as¬ 
sistant professor of physics at Clark 
University, and in 1919 the Smith¬ 
sonian Institution published his first 
progress paper, "A Method of Reach¬ 
ing Extreme Altitudes," describing 
his preliminary experiments. He is 
now Director of the Physics Labora¬ 
tory at the same university. 

The accompanying paper is pub¬ 
lished by permission of the Smithso¬ 
nian Institution, and is Dr. God¬ 
dard’s second official progress paper 


on his work. It is conservative; the 
author never has been inclined to 
rush into print with hopes and great 
expectations, and even now he de¬ 
scribes only what has actually been 
accomplished in his experiments. In 
a recent editorial comment, Nature 
(London), the world’s foremost non- 
popuLar journal of general science, 
states: "It is good to hear that such 
experiments are being carried out, 
and the sober objectivity of Dr. God¬ 
dard’s work presents a sharp contrast 
to the unscientific imagination ex¬ 
hibited by those who seek to direct at¬ 
tention to the advent of interplane¬ 
tary travel before the preliminary in¬ 
vestigations that might throw light 
upon its possibility or otherwise have 
been completed." Some other writers 
on rocketry are far ahead of Dr. God¬ 
dard and almost, in fact, on Mars 
already—in books .—The Editor, 


(In Two Parts—Part 1) 

HE following is a report made by 
the writer to the Daniel and Flo¬ 
rence Guggenheim Foundation con¬ 
cerning the rocket development carried 
out under his direction in Roswell, New 
Mex., from July 1930 to July 1932, and 
from September 1934 to September 


1935, supported by this Foundation. 

This report is a prewentation of the 
general plan of attack on the problem 
of developing a sounding rocket, and of 
the results obtained. Further details 
of the work will be set forth in a later 
paper, after the main objects of the 
research have been attained. 




Figure Is The first liquid oxygen*ga»oline 
rocket, in the frame from which it was fired 


In a previous paper 1 the 
author developed a theory of 
rocket performance and 
made calculations regarding 
the heights that might rea¬ 
sonably be expected for a 
rocket having a high velocity 
of the ejected gases and a 
mass at all times small in 


proportion to the weight of 
propellant material. It was 
shown that these conditions 
would be satisfied by having 
a tapered nozzle through 
which the gaseous products 
of combustlem were dis¬ 
charged, 2 by feeding succes¬ 
sive portions of propellant 
material into the rocket com¬ 
bustion chambers, 3 and fur¬ 
ther by employing a series of 
rockets, of decreasing gize, 
each fired when the rocket 
immediately below was emp¬ 
ty of fuel. 2 Experimental re¬ 
sults with powder rockets 
were also presented jn this 


miiciuineoui v*0l 
lections, Val. 71, No. 2 , 1919. 

*U. S. Patent, Rocket Apparatus 
No. 1,102,553, July 7, 1914. 

8 U. 8 . Patent, Rocket Apparatus 
No. 1,103,503, July 14, 1914. 


paper. [Out of print. See at libraries.] 
Since the above was published, work 
has been carried on for the purpose of 
making practical a plan of rocket pro¬ 
pulsion set forth in 1914 8 which may be 
called the liquid-propellant type of 
rocket. In this rocket, a liquid fuel and 
a combustion-supporting liquid are fed 
under pressure into a combustion cham¬ 
ber provided with a ©onical nozzle 



Figure 2: An assistant igniting the 
rocket shown in Figure 1, by torch 


through which the products of combus¬ 
tion are discharged. The advantages of 
the liquid-propellant rocket are that the 
propellant materials possess several 
times the energy of powders, per unit 
mass, and that moderate pressures may 
lie employed, thus avoiding the weight 
of the strong combustion chambers that 
wouy be necessary if propulsion took 
place by successive explosions. 

Experimentg with liquid oxygen and 
various liquid hydrocarbons, including 
gasoline and liquid propane, as well as 
ether, were made during the writer's 
spare time from 1920 to 1922, under a 
grant by Clark University. Although 
oxygen and hydrogen, as earlier sug¬ 
gested, 4 possess the greatest heat energy 
per unit mass, it seems likely that liquid 
oxygen and liquid methane would ai- 
ford the greatest heat value of the com¬ 
binations which could be used without 
considerable difficulty. The most prac* 
‘Smithsonian Mite. Coll., VoL 71* Ho, *, i9l9- 
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Development 

Development Carried Out in New Mexico . . . The 
Fuel Was Liquid Oxygen and Gasoline . . . Col. 
Lindl>ergl), and Then Others, Became Interested 

By ROBERT H. GODDARD 

Director of the Physics Laboratory at Clark University 


traveled a distance of 184 feet in 2.5 
seconds, as timed by a stop watch, mak¬ 
ing the speed along the trajectory alwnit 
60 miles per hour. 

Other short flights of liquid oxygen- 
gasoline rockets were made in Auburn, 
that of July 17, 1929, happening to at¬ 
tract public attention owing to a report 
from someone who witnessed the flight 
from a distance and mistook the rocket 
for a flaming airplane. In this flight 
the rocket carried a small barometer 
and a camera, both of which were re¬ 
trieved intact after the flight (Figure 4). 
The combustion chamber was located 
at the rear of the rocket, which is, in¬ 
cidentally, the best location, inasmuch 
us no part of the rocket is in the high 



tical combination, however, appears to 
be liquid oxygen and gasoline. 

In these experiments it was shown 
that a rocket chamber and nozzle, since 
termed a “rocket motor,” could use 
liquid oxygen together with a liquid 
fuel, and could exert a lifting force 
without danger of explosion and with¬ 
out damage to the chamber and nozzle. 
These rockets were held by springs in 
a testing frame, and the liquids were 
forced into the chamber by the pressure 
of a non-inflammable gas. 

The experiments were continued from 
1922 to 1930, chiefly under grants from 
the Smithsonian Institution. Although 
this work will be made the subject of 
a later report, it is desirable in the 
present paper to call attention to some 
of the results obtained. On November 1, 
1923, a rocket motor operated in the 
testing frame, using liquid oxygen and 
gasoline, both supplied by pumps on 
the rocket. 

In December 1925 the simpler plan 
previously employed of having the li¬ 
quids fed to the chamber under the 
pressure of an inert gas in a tank on 


the rocket was again em¬ 
ployed, and the rocket devel¬ 
oped by means of these tests 
was constructed so that it 
could be operated indepen¬ 
dently of the testing frame. 

The first flight of a liquid 
oxygen-gasoline rocket was 
obtained on March 16, 1926, 
in Auburn, Massachusetts, 
and was reported to the 
Smithsonian Institution May 
5, 1926. This rocket is shown 
in the frame from which it was fired, 
in Figure 1. Pressure was produced 
initially by an outside pressure tank, 
and after launching by an alcohol beat¬ 
er on the rocket. 

I T will be seen from the photograph 
that the combustion chamber and 
nozzle were located forward of the re¬ 
mainder of the rocket, to which connec¬ 
tion was made by two pipes. 

Figure 2 shows an assistant igniting 
the rocket, and Figure 3 shows the 
group that witnessed the flight, except 
for the camera operator. The rocket 


velocity stream of ejected gases, and 
none of the guses are directed at an 
angle with the rocket axis. 

During the college year 1929-30 tests 
were carried on at Fort Devens, Massa¬ 
chusetts, on a location which was kindly 
placed at the disposal of the writer by 
the War Department. Progress was 
made, however, with difficulty, chiefly 
owing to transportation conditions in 
the winter. 

At about this time Col. Charles A. 
Lindbergh became interested in the 
work and brought the matter to the at¬ 
tention of the late Daniel Guggenheim. 
The latter made a grant which permit¬ 
ted the research to be continued under 
ideal conditions, namely, in eastern New 
Mexico; and Clark University at the 
same time granted the writer leave of 
absence. An additional grant was made 
by the Carnegie Institution of Wash¬ 
ington to help in getting established. 

It was decided that the development 
should be carried on for two years, at 
the end of which time a grunt making 
possible two further years' work would 
be made if an advisory committee, 
formed at the time the grant was made, 
should decide that this was justified by 
the results obtained during the first two 
years. This advisory committee was as 
follows: Dr. John C. Merriam, chair¬ 
man; Dr. C. G. Abbot; Dr. Walter S. 
Adams; Dr. Wallace W. Atwood; Col. 
Henry Breckinridge; Dr. John A. Flem¬ 
ing; Cbl, Charles A. Lindbergh; Dr, 
C. F. Marvin; and Dr. Robert A, Milli¬ 
kan. 

(To be concluded) 



5; Group that witneeted the flight of the rochet #hown in Figure 1, except 
the member wha took the photograph. The author ft end* between the other two 
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Conditioned Air? 


I T is still impossible to predict the 
day when air conditioning will be 
as commonplace as the bathtub in 
the American home. Air conditioning 
has made steady progress, but sound 
growth precludes a quick and unlim¬ 
ited expansion to create in this the new, 
major industry, new employment, and 
the boom times for which many persons 
hoped. 

This failure to become an economic 
pick-me-up overnight is a good thing 
from every standpoint. Expectations of 
progress were based upon wild esti¬ 
mates rather than inherent possibilities 
and this is readily apparent to anyone 
who understands what a complex en¬ 
gineering problem air conditioning in¬ 
volves. 

What is air conditioning? To you it 
probably means the cooling of indoor 
air. To the commercial producer of con¬ 
ditioning equipment it means almost 
everything but cooling, while the engi¬ 
neer regards it as a complex problem 
of treating air in relation to factors of 
heat, moisture content, and many others, 
with due consideration to a host of 
variables connected with installation 
and operation of equipment. Confusion 
as to terms is a notable feature of the 
talk about air conditioning; hence a 
sound definition is a required basis for 
any informative discussion. 

Faced with the fact that a few oppor¬ 
tunists were calling an electric fan an 
air conditioner, the National Better 
Business Bureau evolved a definition 
which is generally accepted. It declares 
that in air conditioning the minimum re¬ 
quirements for winter are: the heating, 
humidification, and circulation of air; 
for summer: the cooling, de-humidify- 
ing, and circulation of air; while year- 
around conditioning calls for a combi¬ 
nation of both. As a further qualifica¬ 
tion, it is stated that the functions re¬ 
quired by the seasons should be per¬ 
formed automatically and simultane¬ 
ously to suit the requirements of the 
user. 

T HE Bureau s definition is excellent 
as safeguarding the consumer from 
buying equipment which does not con¬ 
dition, but it must not be assumed 
therefrom that an increase in physical 
comfort cannot be had from equipment 
which falls somewhat short of meeting 
the definitions. There are excellent de¬ 
vices on the market which will improve 
atmospheric conditions without con¬ 
tributing full conditioning. There is a 


What is Air Conditioning ? . . . Newer Concepts 
. . . Present Status . . . Design Trends . . . Complex 
Problems of Heating, House Insulation Involved 

By PHILIP H. SMITH 


new, if transitional, concept of air con¬ 
ditioning. 

The public’s first experience with air 
conditioning was a chill blast and that 
effect “conditioned” many people’s con¬ 
ception of it. Conditioning became sy¬ 
nonymous with lowering of tempera¬ 
tures, yet today, cooling is a minor 
phase of conditioning enterprise except 
in public buildings. Concurrently with 
the development of conditioning equip¬ 
ment has come a modification of the 
concept of conditioning from the theo¬ 
retical standard of what a dwelling 
temperature should be, to what is actu¬ 



ally required by the body for its com¬ 
fort—comfort being a relative matter. 
This new concept has minimized the 
importance of cooling as a feature of 
air conditioning. 

Air conditioning today lays stress on 
circulation, filtration, and water content 
of air, as expressed by the functions of 
humidification and de-humidification. 
Cooling has become an adjunct. The 
reasons for this newer viewpoint of air 
conditioning are threefold: technical, 
economic, and physiological. 

Of the first reason, this much can be 
said: Full air conditioning, which em¬ 
braces cooling, requires proper house 
construction for efficient and satisfac¬ 
tory performance. If a house is not 
properly insulated, there can be no ade¬ 
quate control of the air within it. Most 
houses are not so constructed and if 
equipment manufacturers and installat- 
ors were to limit their efforts to design¬ 
ing and selling equipment for properly 
built homes, their market would be lim¬ 
ited to the new construction field—an 
almost negligible market. 

The economic angle permeates all 
considerations, but there is one slant on 
it which is outstanding. At the present 
time, to add cooling to the other func¬ 
tions of air conditioning increases 
equipment cost 50 percent and more. 


A unit for conditioning 
the air of a tingle room* 
This small, compact type, 
similar to several pro¬ 
duced by different com¬ 
panies, is simple in opera¬ 
tion, needs little attention 


A "conditioner” of a dif¬ 
ferent type for a specific 
use, shown in the window. 
This one does a triple job 
of filtering ami circulating 
incoming air and silenc¬ 
ing outside or street noises 
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An "all-purpo»e” air conditioning 
unit including oil furnace heating 

Now if we realize (hat a maximum use 
of cooling amounts to little more than 
600 hours in the year, this demands that 
the consumer pay heavily for the slight¬ 
ly added comfort to be had in one- 
fifteenth of the year. Such facts dis¬ 
courage the consumer from pursuing 
cooling, once such facts are recognized. 

Given the two facts—that most dwell¬ 
ings are not well suited for cooling and 
that costs are prohibitive for the vast 
majority of home owners—it is little 
wonder that cooling as a function of 
air conditioning is being played down 
commercially. While it is making the 
best of irrefutable fact, there is the 
physiological angle to give a certain 
validity to the new concept. 

P ERSONS who patronize theaters and 
other public places must have no¬ 
ticed, if they are observant, that temper¬ 
atures are not as low today as they were 
when air conditioning was a novelty. 
This phenomenon results from the dis¬ 
covery that cooling for comfort must l>e 
relative and not absolute. Picking 70 
degrees as a comfort point, regardless 
of outdoor temperatures, was comfort- 
uble only in theory and now we know 
that the maximum spread between in¬ 
door and outdoor temperatures should 
never exceed 15 degrees; that comfort 
is obtained within a zone and not at 
an arbitrary point, and that the zone 
fluctuate*. 

Coincident with this discovery of the 
gulf between the theoretical and the 
actual, experiments revealed that we 
really know very little about the body’s 
air needs. Excessive cooling certain¬ 
ly seems to be worse than none at all. 
But it is known now that a considerable 
increase in oomfort can be had by 
merely filtering, controlling the water 
conteaW, and circulating air m enclosed 

, comfort rather 


than cooling per ae is the ob¬ 
jective seems a trivial one but 
it is vastly significant be¬ 
cause it has enormously in¬ 
creased the desirability, pos¬ 
sible scope, and use of air 
conditioning. If it is a de¬ 
parture from accepted def¬ 
initions pf what air condi¬ 
tioning snould be, and only 
transitional, it has at least 
done this much—it has opened 
the wfiy to make old resi¬ 
dences more comfortable 
without excessive expense, it 
has brought relative comfort 
within the range of a larger 
public, and it has given the 
air conditioning industry 
something to go on while it 
works out the problem of de¬ 



Cut-away section of unit ahown above 
illustrating the filter and humidifier 

signing full air conditioning equip 
ment within a practical cost 
range. 

There are on the market to¬ 
day a great number of air 
conditioning devices. The 
simplest ones should be 
called “comfort makers” 
since they fall short of our 
air conditioning definition. 
Nevertheless, they belong in 
the discussion. 

Probably the simplest de¬ 
vice among many comprises a 
box-like structure which sets in 
the window much as does a ven¬ 
tilator. An enclosed fan draws 
air from outdoors, passes it 
through a filter and forces it Th« 1 
through louvTes into the room. 1«^» 
There is no attempt at control 
of water content or temperature and the 
comfort contributed is solely one of pro¬ 
viding a circulation of clean air which 
will help tbe body to rid itself of mois¬ 
ture. Such a device may also combine 
a silencing mechanism to shut out street 
noises, 

Closely allied in type to the air cir¬ 
culator is a blower device designed to 
improve conditions in an entire house. 
It k nothing more nor less than a fan 
installed Wthe attic of a home, which 
draws air from below and expels it 


outdoors to create a steady circulation 
of air throughout the house. It is in¬ 
tended to prevent the accumulation of 
hot air in the attic during the day, while 
the circulation of the cooler night air 
tends to lower the temperature of the 
structure as well as its interior air with 
some lasting benefit during the day. In 
effect it does lower temperatures and 
helps to equalize them. 

Approaching the definition of true 
conditioning there are devices for con¬ 
ditioning individual rooms. One type 
does a winter job of heating, filtering, 
humidifying, and circulating air, while 
a more elaborate type includes the fea¬ 
tures of cooling and drying to meet 
summer and year around requirements. 
These devices approximate an enclosed 
radiator in size and appearance and are 
operated by electricity. 

Also on the market are 
portable units, one type of 
which resembles a mechani¬ 
cal refrigerator, and func¬ 
tions in similar manner; an¬ 
other uses ice for the cooling. 

Leaving behind the partial 
conditioners and single room 
units, there is equipment 
which is designed to handle 
the conditioning of an entire 
house. We find here a similar 
cleavage between cooling 




The filter of the above unit: clean, at the 
left, and dirty after two months’ use, at the right 


and non-cooling equipment with major 
emphasis placed on the other functions 
of conditioning. Indeed, the significance 
of cooling today is made plain by the 
absence of reference to it except in the 
most casual way, whether it be in sales 
literature or in announcements of de¬ 
vices about to be launched commer¬ 
cially. 

The job of cooling an entire house is 
not one that air conditioners like to han¬ 
dle unless consumer funds are large. 
Installation and operating costs are a 
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Hot air heating—conditioned—i« coining back! In this furnace unit, incom¬ 
ing air passes through filter, fan, and then over 36 linear feet of heating surface 


sales deterrent. We all know something 
of the problem of mechanical refriger¬ 
ation and its cost, so the refrigerator 
will illustrate the point. A typical re¬ 
frigerator contains about eight cubic 
feet of space to be cooled, while a room 
15 by 15 by 9 feet contains 2000 cubic 
feet. To make the latter comfortable 
with a drop of 15 degrees in tempera¬ 
ture would require the equivalent of 
melting about one half ton of ice every 
12 hours, and the current necessary to 
produce this amount of refrigeration is 
considerable. 

T HE use of ice as a cooling medium 
goes back many, many years. Weber 
and Fields once played at a New York 
theater where, for public attention, they 
competed with cakes of ice over which 
funs played to send forth a sort of arctic 
fog. From this crude device, develop¬ 
ment has led to equipment which uses 
the water of the melted ice, flowing 
through coils, as the cooling agent for 
the air which is passed over them. A 
number of ice installations have been 
made in private homes and presumably 
more of them would be seen if the ice 
industry were as aggressive as its com¬ 
petitors. Equipment for ice-cooled air 
conditioning is less expensive and sim¬ 
pler than the mechanical compressor 
type, but ice is more expensive than 
electrical current; hence, when equip¬ 
ment and power costs are considered 
together, ice is an economy only when 
operating time is short. It is best suited, 
for example, where large numbers of 
people gather, but where the period of 
use is lot) short to justify tying up large 
amounts of capital in equipment. 

Air conditioning equipment manufac¬ 
turers are in disagreement as to the 


desirability of making heating and air 
conditioning a single unit. Those who 
advocate a separation of the two base 
their contention on the fact that home 
owners may wish heating without con¬ 
ditioning and vice versa; and that di¬ 
vision simplifies the problem of con¬ 
trols. Proponents of union declare that 
combining the functions makes for 
greater efficiency and simplification of 
equipment. Time alone will determine 
which camp wins. The governing factor 
at the moment is very largely the com¬ 
mercial one of expanding the type of 
business from which our manufacturers 
are projecting air conditioning. Merit 
in consumers’ hands will settle the ulti¬ 
mate type. 

Since conditioning involves air, it is 
no wonder that warm air heating has 
come back into vogue with the newest 
of designs, but this development by no 
means excludes other systems. Both hot 
water and steam heating systems can 
have air conditioning either as equip¬ 
ment for new houses or for moderniz¬ 
ing old ones. Adaptation to both sys¬ 
tems has been successfully achieved by 
using air conditioning on the ground 
floor and heating radiators on the floors 
above. The heating, therefore, remains 
the same, but the conditioned air is 
slightly warmed as well. 

I N warm air heating systems the heat¬ 
ed air is also the conditioned air, 
because functions are performed by a 
single unit. These are known as the di¬ 
rect fire type because th^Jr comes into 
direct contact with the beating unit. In 
appearance the devices differ little from 
the modern oil- or gas-fired boiler, be¬ 
ing both compact and automatic in op¬ 
eration. If cooling in such mechanisms 


is desired it must be had as a separate 
piece of equipment. 

Although air conditioning apparatus 
varies greatly in design, there is a strik¬ 
ing similarity in fundamental operation. 
Air is drawn from outdoors by fan or 
blower; it is filtered, humidified or 
dried, warmed or cooled, and dis¬ 
charged into living quarters through 
some form of duct. The most common 
type of filter comprises a two-inch pad 
of hair-like material saturated with oil 
to trap the dirt particles. There is also 
one of corrugated design which forces 
the air to turn a corner and pass over a 
sticky substance. Another type is con¬ 
structed of minute glass strands laid 
criss-cross and graduated in mesh so 
that large particles are caught first. One 
conditioner is equipped with a signal¬ 
ling device to announce when the filter 
has become clogged beyond use. It 
sounds complex, but is really very sim¬ 
ple. When the filter becomes choked, 
the air flow is reduced and the resulting 
change in pressure is utilized to raise a 
signal so that a new filter con be slipped 
into place. 

A humidifier may he a simple evapo¬ 
rating pan located in the furnace; it 
may he an air washer or spray through 
which the air passes; in the case of 
warm air systems, it can he a steam 
vaporizer. Proper operation demands 
that it he capable of humidifying a 
given amount of air in a specified time, 
predetermined by the volume of the 
space to be conditioned and the amount 
of air to be circulated through it. Full 
comfort is impossible unless the proper 
humidity is established. The converse 
process, de-humidifying, is an accom¬ 
paniment of cooling and follows natu¬ 
rally from the precipitation of moisture 
from the air as it becomes cooler; dry¬ 
ing the air with coils is also practiced. 

T HE problem of circulating air is 
mainly one of seeing that a sufficient 
volume of air is handled to provide re¬ 
peated changes in rapid succession; that 
this air enters and leaves the room 
through ducts in such manner as to pro¬ 
vide movement in all parts of the room; 
and to do this without drafts or undue 
noise. 

Air conditioning is very simple, but 
actually very complex when carried 
out on a commercial scale. We have al¬ 
ready pointed out that construction is 
of prime importance because a k cannot 
be controlled in a structure which la a 
sieve. Then there is the factor of dwell¬ 
ing design which makes every installa¬ 
tion unique if it is to function with maxi¬ 
mum efficiency. The floor layout affect* 
the air volume required, rate of air flk*#, 
and positioning of ducts. The number 
of persons to use a room and thmt ac¬ 
tivities also influence the soHltiori. 

Individuality of structures, which 
makes for specialization in equipment, 
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retards the standardization of equip¬ 
ment and hence delays a mass produc¬ 
tion which would lead to a lowering of 
cost. Until the engineering is standard¬ 
ized to a much greater degree there 
can be no mass market, or mass instal¬ 
lation, not, alone because of high initial 
cost but because of the skill required 
to install with satisfaction. 

The progress of the past few years 
has been in the direction of this requi¬ 
site standardization. Conditioners have 
been simplified, made more positive and 
automatic in action, more efficient in op¬ 
eration. Ducts have been designed so 
that there is less hand shaping and cut¬ 
ting required on the site. Requirements 
for comfort have been worked out so 
that what is needed can be told in ad¬ 
vance and the consumer is assured of 
getting the service that he seeks. But 
this still leaves the problem of cooling 
very much as it was before. 

The fact that cooling is subordinate 
for the moment does not imply that it 
will be so always. Cooling is a major 
part of comfort needs: it is the function 
of air conditioning which the public is 
most consciously wanting, and that 
alone is reason enough for further re¬ 
search and development to obtain it 
at reasonable cost. De-humidification, 
which is needed for conditioning in 
summer, is being tackled along different 
lines already, the new angle being the 
use of moisture-absorbing chemicals 
through which the air can be circulated, 
but actual cooling may have to find its 
ultimate solution along lines not yet 
contemplated. 

A hint of developments yet in store 
is given by one enterprise now entering 
the commercial stage. It involves a new 
conception of house construction, but 


During the summit* the slot be* 
lide the lower sash of window 
of "The House That Breathe*” 
i* the air inlet while'the outlet 
is a grille high up on the wall 
of the room. In jnypter, the di¬ 
rection of air flow i* reversed 


steers clear of the windowless tomb of 
which we have heard so much already. 
This house is built of steel, brick, and 
cement and is thoroughly insulated with 
cork, but its unique quality arises from 
the manner in which these materials 
are assembled. This will be described 
best by tracing fhrough the air condi¬ 
tioning plan. 

Air enters under the eaves and passes 
down through a section of the hollow 
wall-lined inside with cork, on the 
outside with a brick veneer—to a 
duct which conveys it to a warm air 
furnace. Having been filtered, warmed, 
and humidified, the air is forced up 
through ducts and injected into the 
room through a grille near the ceiling, 
and then returned to the basement 
through slits in the window casing 
which permit it to fill the remaining 
hollow wall areas on its way. Upon 
reaching the basement, the air is ex¬ 
pelled through a chimney, not to be 
reconditioned. Exhausting the warm air 



SflcdtamiMd hot!** showing a typical air conditioning installation. From base* 
wem units, fuMy' Conditioned air is distributed through ducts, summer and winter 


through the walls in winter time is 
claimed to aid in maintaining an even 
distribution of heat. 

In summer, the process is reversed 
by shutting a damper. Air is drawn 
from outdoors at the foundation level. 
This entrance is nothing more or less 
than a cellar window of double con¬ 
struction with the air passing between 
sashes. The air passes through the hol¬ 
low walls where the brick surface tends 
to de-hydrate it and cool it (a tempera¬ 
ture drop of about 12 degrees is 
claimed). It enters the room through 
the window frame slits, exhausts through 
the wall grille and is again dispersed 
through a flue in the chimney. Because 
the heating system is of the warm air 
type and air is drawn from outdoors 
with a natural conditioning process, the 
only necessary extra equipment is a 
blower. In summer even the blower may 
he shut down because of the natural 
air circulation through the house. 

This particular solution to the air 
conditioning problem involves construc¬ 
tion with conditioning in mind and it is 
probable that most other solutions will 
place heavy emphasis upon the funda¬ 
mental building design. Certainly, it 
moves in the right direction for it an¬ 
swers the problem of cost which now 
stands squarely across the path of fur¬ 
ther development. It also regards heat¬ 
ing, insulating, and air conditioning as 
unified problems and there are many 
authorities who believe that there can 
be no final solution which is not so 
based. 

W E can’t get away from it. Satisfac¬ 
tory air conditioning is inseparably 
linked with insulating and heating, two 
factors which are as yet in a primitive 
stage of development. Their joint study 
and joint solution are called for, and 
when this has been achieved the home 
owner will perhaps save enough on fuel 
costs to get his air conditioning as 
“velvet.” 

Photographs courtesy American Radiator and 
Standard Sanitary Corp., Borg-Warner Carp,, 
General Electric Co., and Tne House That 
Breathes, Inc. 






Misinterpreted 


Things which Have Been Considered Detriments 
in Protective Coloration are Actually Protective 
in the Highest Sense—to the Helpless Young 


T HE long-discussed evidences of 
natural selection, combined with 
De Vries’ mutation and supposedly 
in contradiction to the practically inap¬ 
plicable Mendelian heredity, have so 
confused many natural scientists that 
some of the compelling influences 
which govern development appeikt to 
have received too scant attention. At 
least small mention is made of pertain 
striking influences that bear dlyectly 
upon the evolved characteristics uf pro¬ 
tective coloration apart from resem¬ 
blances to surroundings. Not until very 
recent years, if at all within the minds of 
many observers, have these well-proved 
features been understood or accepted. 
Even so, there will be, as always, dissent 
from new discoveries, no matter how 
fully convincing the evidence. 

My friend the hunter-naturalist sees 
Molly Cottontail leap away through the 
grass and, were it not for the flash of 
her white fluff glaringly disclosing her 
rapid retreat, the shot that laid her low 
would not have been so unerringly di¬ 
rected. Hasty comments follow: There 
are many white-tailed creatures that 


thus signal their presence to their ene¬ 
mies and that might otherwise escape 
notice; can it be that natural selection, 
commonly unerring for the perpetuation 
of species, would so reverse its influ¬ 
ence? Doubt of the entire process often^ 
results. 

T HE long-held theory that these fea¬ 
tures serve as signals to others of 
their kind, or as recognition marks, 
would seem by observation to he im¬ 
practical. Metcalf in "his admirable, 
non technical “Outline of Organic Evo¬ 
lution” says: “Birds and mammals es¬ 
pecially display these” (recognition 
signals'). He cites the common rabbit, 
the white-tailed deer, the western an¬ 
telope, and African gazelles with similar 
white rump patches, and he quotes Al¬ 
fred Russell Wallace as interpreting 
that “the white outer tail feathers of 
birds and the streaks and spots about 
the head are recognition marks by which 
the individuals of the same species iden¬ 
tify one another.” Metcalf adds: “Prob¬ 
ably this is a true explanation of one 
use of such marks,” and he quotes C. 


Hart Merriam’s suggestion that the 
white colors mainly conspicuous upon 
certain insects, birds, and mammals 
when in motion are hut to give a con¬ 
fusing comparison to the obliteration of 
these markings when the creatures 
alight or crouch, thus giving the effect 
of a sudden disappearance. 

Surely the theorists have been hard 
put to it for an explanation of features 
that for a long time were most com¬ 
pletely misunderstood and also misin¬ 
terpreted through lack of knowledge 
and comprehension. If characteristics 
showed in any way an actual disadvan¬ 
tage instead of protection there could 
not be a selective influence, and to that 
the immutability advocates heartily 
agree, taking a great number of willing 
sheep with them over the fence into 
barren pastures and some of the over¬ 
estimated philosophers and nature stu¬ 
dents too eagerly joined the flock. 
Leading the van, a great nature writer 
pronounces Darwin completely repudi¬ 
ated—a rather pitiful position when the 
facts are displayed. 

But how can the objectors be other 
than right? With hardly an exception 
those beasts and birds that are com¬ 
monly preyed upon by terrestrial preda¬ 
tory animals, and are the least able to 
defend themselves or their young, are 
in some way especially attractive to 
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Animal Observations 


their enemies. All the 
world’s deer, antelope, and 
gazelles, all the darker col¬ 
ored goats and sheep, have 
great white patches on their 
rumps, displaying thus their 
get-away to pursuing ene¬ 
mies and to man; the rab¬ 
bits and hares flash their 
white flags against the dark 
backgrounds of brown fur 
and herbage as signals to 
foxes, wolves, the cat tribe, 
the minks, and weasels. And 
there are the very numerous 
ground-nesting birds and 
some others, with flaring 
white tails to flaunt before 
hawks, owls, and many 
leaping, four-footed ene¬ 
mies. Has selective protec¬ 
tion overlooked this appa¬ 
rent reverse to that which 
has been so universally 
claimed for it? 

H OW simple and easy is 
the answer when we 
know the facts, substanti¬ 
ating rather than refuting 
the great law of develop¬ 
ment. It is dangerous to 
accept hastily a principle 
until all the facts are fully 
known and digested. 

There is one period in the 
life of every preyed-upon 
creature when it is subject 
to far greater dangers than 
can assail it later. This, of 
eourse, is during extreme 
infancy when both escape 
and defense are impossible. 

But behold parental care: 
the development not only of mother 
love, but of physical characteristics 
widely distributed that, instead of en¬ 
dangering the races of creatures that 
possess them, commonly insure safety 
for the helpless young. 

A hungry cat’8 nostrils are filled with 
a most delectable odor: rabbit—young, 
tender, hard by within a wide patch of 
long grass. Crouching, she begins a 
smell-directed hunt that in a moment 
must disclose the warren, deep set in 
the ground, containing six or eight 
helpless, half-naked little things that 
may easily be clawed out and dined 
upon. So sure is the eager huntress of 
a meal, following her unerring nose 
alone, she is about to leap into the midst 
<>f the grass when suddenly a form takes 
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who offers herself and her 
white rump patch as a 
greater inducement; the 
big cat, with long leaps, go¬ 
ing after her, only to find 
the mother sheep’s speed 
the greater; the saved lamb, 
no doubt, wondering what 
all the scratching of gravel 
is about. 

At night the vesper spar¬ 
row, brooding her clutch 
beneath a towering tangle 
of weeds, is awakened by a 
jostling of the grass around 
her and stares into the eyes 
of that sneak thief, the 
skunk, who loves bird eggs 
and young birds better 
than anything else. But he 
has not seen the nest yet, 
and he does see a slow-mov¬ 
ing spread of white feath¬ 
ers. After that he goes, 
keeping on until the white 
feathers disappear in swift 
flight, yards away from the 
nest. 


s° 
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The male scarlet tanager boldly haunts his colors and the 
tharpshinnsd hawk is tempted to give chase. Thereby he is led 
far beyond chance of discovering the brooding mother bird 


shape before her that a moment ago her 
round, staring yellow eyes could not 
discern and Molly Cottontail, on the 
alert to protect her young, leaps up 
and slowly away among the grass, her 
ground color not distinct, but the pure 
white bunch of a tail glaringly so, un¬ 
mistakably alluring^ Without hesitation 
the killer goes after the signal, leaping, 
but always a little short of the mark 
until the warren is left far behind 
and the cat finds herself no match in 
speed for ib# owner of that deceptive 
white flag. ^ 

The cttitKrathg, powerful puma an¬ 
ticipates mountain lamb, but the big 
cat’s approach to the little creature 
hardly able to use its legs is interrupted 
by the more desirable mother big horn 


potent is this devel- 
ped signaling to a foe 
for the protection of the 
helpless young, and so uni¬ 
versal is it among the 
creatures that are easily 
approached by many ene¬ 
mies, that it is as constant 
in character and habit as 
any other dominant trait. 
Nature has fixed this neces¬ 
sary habit so firmly that at 
all times do fleeing deer 
and antelope hold their tails aloft, mak¬ 
ing the white the most visible object 
about them; the black-tailed deer of 
the American northwest shows only the 
white under surface of the tail when 
retreating. Every mother ungulate that 
is not able with horns backed by su¬ 
perior weight to defend her young, as 
can the bison, buffalo, musk ox, and 
moose, possesses the wide white rump 
patch, or the white tail. 

As for the ground-nesting birds, much 
the same may be noted, and a list of 
those that are so endowed would be too 
long to print here. These will also in¬ 
clude sortie that nest on large branches 
or in holes in trees that may easily be 
reached by predatory creatures: the 
mourning dove, the robin, the wood- 
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The white toil of the meadow lark drawi the weasel away from the ne»t. Similarly mourn* 
ing doves, robins, woodpeckers, shrikes, cuckoos and other birds carry flashy signals 


peckers, the shrikes, the cuck¬ 
oos, certain wood warblers, 
the nuthatches and the chicka¬ 
dees are examples, and all of 
these birds practice alluring 
actions. 

Rarely need the birds nest¬ 
ing in vines, bushes, or dense 
herbage, or upon the outer 
branches of trees, find use for 
such protection for their eggs 
and young, as their climbing 
enemies cannot follow their 
deceptions. Hence, with the ex¬ 
ception of the kingbird, few of 
these have any white about 
them except the under parts, 
which are not seen when re¬ 
treating. 

Except in daytime (and most 
of the enemies of ground-nest¬ 
ing birds and of the nearly de¬ 
fenseless mammals hunt at 
night), no color but white, no 
matter how bright, can well 
serve the purpose as a camou¬ 
flage. It must be noted, how¬ 
ever, that white tails and rumps 
are not the only very visible parts of 
retreating mothers; the white patches 
of head, body, and wings serve a similar 
purpose. The head markings of the 
white-throated and white-crowned spar¬ 
rows are examples; the ducks, snipes, 
sandpipers, and plovers show many 
white patches that serve. It is only 
necessary to observe the remarkable 
antics of the kildeer in holding its white- 
patched wing aloft when its nest is ap¬ 
proached, to be convinced of the value 
of these characteristics. 

W E also find exceptions to this pro¬ 
tective coloration of tails, or other 
displayed parts, among ground-nesting 
birds. In every such example there are 
counter-causes and it must be borne in 
mind that development influenced by 
one certain cause may result in varying 
characteristics. Thus many of the spar¬ 
rows and warblers, the brown thrasher, 
the veery and the hermit thrush and 
some others possess sufficiently bright 
colors, other than white, for attraction 
during the daytime. But all these species 
show other characteristics that may be 
as effective in saving the young as the 
commoner influence noted. It will be ob¬ 
served that loud notes of warning are 
uttered, with much excited fluttering 
about, close to the interloper. 

Again it will be seen that, when many 
birds, especially among the bush and 
ground-nesting sparrows, are flushed 
from the nest they retreat a little dis¬ 
tance, often the shortest to be safe, and 
invariably turn toward the intruder, ex¬ 
hibiting their white breasts. This may 
be the function of the white under parts 
of most birds, for what other purpose 
could such an almost universal feature 
serve? 


In his “African Game Trails” Colonel 
Roosevelt clearly shows that among the 
hunted and some hunting creatures 
there is little truth in the idea of pro¬ 
tective coloration to adult animals, and 
this finds substantiation everywhere 
from giraffe and zebra to the tiniest 
deer. Rather does the coloration of most 
species, as the observing naturalist 
proved, call ready attention to the many 
creatures in question. 

But the value to these animals of their 
advertisement to their enemies is missed 
entirely and it must not be overlooked 
that the adults can depend upon their 
legs. 

Nothing has challenged speculative 
evolution more than secondary sexual 
variation: the relative unessential dif¬ 
ferences between the sexes of highly 
organized creatures. Primary sexual de¬ 
velopment deals with the essential dif¬ 
ferences for purposes of propagation. 
Those that are non-essential have been 
termed secondary. Examples are the 
mane of the lion, the antlers of the 
stag, the horns of the billy goat, the 
plumes and brilliant dolors of male 
birds. 

Very naturally within our scope of 
better understanding come our feathered 
friends of garden, field, and grove. May 
1 pay, though with profound respect for 
those observers who have elucidated so 
much of value, that it is difficult to un¬ 
derstand how the many biographers of 
avian life have failed to grasp certain 
salient facts. The greatest, most widely 
learned of all naturalistic in his eager¬ 
ness to find an explanation for the 
secondary #exual difference* in many 
birds, overstepped the bounds of pos¬ 
sible animal intelligence when he as¬ 
cribed to the females of the species an 


esthetic sense, an appreciation of the 
beautiful. Birds do contemplate nest¬ 
ing-sites and show wise selection of 
nesting materials, and they undoubtedly 
reason on ways and means and the over¬ 
coming of unforeseen handicaps, but 
there is very little reason to suppose 
that most of them at least are more at¬ 
tracted by what seems to us beautiful 
than that which appears to the human 
mind as dull. To quote: 

“It appears that female birds . . . 
have by a long selection of the more at¬ 
tractive males added to their beauty or 
other attractive qualities,” and farther 
on: “No doubt this implies powers of 
discrimination which will appear ex¬ 
tremely improbable . . . but I hope to 
show that the females actually have that 
power.” (“Descent of Man,” Chapter 
VII.) 

T HIS idea of conscious and intention¬ 
al selection fixed thus in the minds 
of observers who follow the lead of the 
learned promulgator of a dominant law, 
has simply been accepted and has per- 
sistecj^for over half a century without 
contradiction and to this day is con¬ 
fidently advanced. As an example, in a 
recent number of a popular periodical 
a worthy nature student charmingly sets 
forth the same idea. Professor Henry 
Smith Williams says: “We can explain 
the dangerously conspicuous costume* 
worn by many summer birds only on the 
ground that the females of the species 
love bright color# and persistently dis¬ 
criminate in favor of the male# that are 
the most vividly adorned. , . , This may 
even jeopardize the race, but the es¬ 
thetic eye must be served.” H© goes on 
to speak of “dangerous dandyism” as 
a possible cause of extinction. 
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And again, concerning sparrows: 
“They have been content to choose 
plain-coated husbands. No spectacular 
mates to advertise the location of their 
nests and menace the entire family by 
signaling their presence to enemies.” 

Now then, let us look at this really 
simple matter of selective development 
as it deserves, after a somewhat more 
careful observation; whereupon we may 
entirely deny the foregoing acceptance 
of purposeful selection. 

In the first place, female birds do 
not select the more ornate or colorful 
males as the most attractive. Instances 
among domestic fowl abundantly prove 
this fact, and there is not wanting simi¬ 
lar evidence concerning the wild crea¬ 
tures. 

W HEN orchard orioles first return 
in the spring from the South the 
young males are olive green and dull 
yellow, much like the females, and their 
songs are generally inferior to the 
brighter-hued members of their sex; yet 
a lone female will often take up with 
these youngsters in preference to the 
black and red males of an earlier sea¬ 
son. I have known two instances of this, 
und one where a goldfinch, mating un¬ 
usually early, accepted as a husband a 
fellow no less proud, but which bad not 
vet received his sulphurous adornments. 
1 knew a jaybird that turned down one 
uniformed suitor for another without 
a tail, a cat having deprived the latter 
of his elegant possession. 

Hens frequently accept only the at¬ 
tention of dull-colored roosters rather 
than of those bedecked with bright col¬ 
ors. Pigeons in mixed lots do the same, 
and fanciers well know this. Ducks, 
whether polygamous or singly mated, 
are absolutely indifferent to colorful 
beauty as man appreciates it. 

Consider also the influence of voice 
and its sexual selection. Birds do not 


sing in a musical sense. In no instance, 
asking the pardon of the poets, do they 
mean to charm the female, nor is she 
the least affected. Just as chanticleer 
utters his challenge to all possible rivals, 
as the turkey gobbles or the grouse 
drums, so the birds sing. Even the sub¬ 
lime hermit thrush, the masterful mock¬ 
ing-bird, the softly cadencing field 
sparrow, the chanting cardinal, utter 
their so-called song notes as a defiance 
to whatever rivals may dare to invade 
their chosen preempts. This fact is be¬ 
yond contradicts^ as shown by nu¬ 
merous instances. At no time will a 
cardinal, a Baltimore oriole, a Carolina 
wren, a horned lark, nor a veery pour 
forth sweeter and more voluble notes 
than when engaged in actual combat 
with another male of the same species. 
Few, if any, birds sing around the nest 
or when courting. Mate two canaries 
and the male rarely sings; separate 
them and almost any harsh sounds ex¬ 
cite his ire and start his trills. Throw 
a stone into a bush and the chat or the 
vellow-throat, like the English night¬ 
ingale, not lacking imaginative suspi¬ 
cions, will at once pipe up to defy a 
supposed rival. 

Much the same influence governs 
strutting, dancing and cutting capers 
as practiced by grouse, true pheasants, 
muny water birds and graekles. The 
turkey tom struts and gobbles only 
when he wants to convince himself that 
lie is monarch of all he surveys, never 
when he is importuning some coy hen. 

What, then, has been the process of 
selection to bring about the bright 
adornments of many male birds? So dis¬ 
tinctly in evidence is it that it must play 
an important part in the survival of 
many species, not their destruction, and 
it is indeed remarkable that its influ¬ 
ence was not comprehended when the 
differences in plumage between the 
sexes was noted. For how very simple it 


is and how easily it may be interpreted. 

Burroughs wrote that the best way 
to make intimate observation is to go 
into the woods and fields and remain 
quiet, as does the squirrel hunter. Who 
among us has not profited by that ad¬ 
vice? At least the facts here set forth 
owe their discovery to its practice. 

The female tanager is up there on 
her nest in “the heart of the ancient 
wood” and it will demand the eyes of 
a hawk to discern her green back within 
hei bower of leaves. But a rapacious 
bandit appears suddenly, seeking the 
eggs or young birds, or, better, a well- 
fed adult. A little searching will surely 
disclose the nest and the mother bird. 
What, then, will suffice to protect them? 
Nothing more than the most effective 
appearance of the black and scarlet 
male at a little distance, flashing his 
gorgeous hues in direct defiance of 
the robber. 

I MMEDIATELY the hawk goes after 
him, but he dashes away to thick 
cover and the would-be murderer is led 
afar, the brood saved. 

But should the hawk capture the 
male the latter can be better spared in 
the process of perpetuation than the 
female or the young. Had the scarlet 
and black been replaced by olive-green 
would the enemy have been as quick to 
see und to follow the male? 

I have witnessed, though but once, 
this very act and it required no great 
wit to interpret that which should have 
appeared conclusive long before, from 
seeing not quite fully enacted similar 
and suggestive behavior on the part of 
other species. I have watched a cat 
sneaking in the weeds and grass near 
a bobolink’s cradle; whereupon the 
male bird eagerly displayed himself, 
undoubtedly to lure the cat away, which 
effort was accomplished. 

Thus it is with the oriole, the gold¬ 
finch, the indigo bird, the Kentucky 
warbler, the cardinal and many oth¬ 
ers—approach the nest and you at once 
become aware of the near antics of the 
male to attract your attention. Remark¬ 
ably is it true of the red-winged black¬ 
bird and of the rose-breasted grosbeak; 
the latter presents from a near limb his 
white and red-blotched breast in con¬ 
trast to his inky black, and only the 
wisdom of man sees through the scheme; 
the hawk or day-hunting owl never can. 

Thus the bright plumage of many 
male birds, instead of being a product 
of selective vanity and resulting from 
an estheticism altogether impossible, is 
really the result of a very evident need; 
and instead of being “a dangerous 
dandyism” is a distinct protection to 
the species and a large factor in its per¬ 
petuation. Far from advertising the 
nest, it provides a counter-lure to guar¬ 
antee safety, as does also the pretense of 
injury practiced by many mother birds. 
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Recent Progress m 


What Actually Causes Earthquakes? . . . How Deep 
Do They Originate? ... Is The Earth’s Core a Solid or 
a Liquid?... The More We Learn the Less We Know! 


W HEN a baby first learns to walk, 
it likes to look back from time to 
time to see how far it lias travel- 
ed. Seismology is still taking baby steps 
and, in this article, I propose to look 
back and see how far we have traveled 
seismologically in the last few years. 

In the matter of instrumental de¬ 
velopment, the most recent progress has 
been the perfecting of a new instrument 
especially adapted to the detection of 
local earthquakes. These local earth¬ 
quakes are known to have an extremely 
short period. In contrast to the last 
short period instrument developed some 
ten years ago—the Wood-Anderson 
torsion pendulum with a mass of one 
fortieth of an ounce, shown in Figure 1 
—the new Benioff instrument shown in 
the same figure has a mass of three- 
quarters of a ton and the extremely 
short period of one half a second. An 
idea of the sensitivity of the instrument 
can he had when we say that a ground 
motion of one two-millionth of a pin¬ 
head is easily discerned on the galvano¬ 
meter. The magnification for extremely 
short period waves is of the order of 


100,000. 

Since the invention of this instrument, 
hundreds of local quakes are recorded 
annually that would otherwise pass un¬ 
noticed. But, though so admirably a- 
dapted to the recording of local quakes, 
its use is by no means confined to local 
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Figure 1: Th« principle* by which 
two earthquake instruments operate 


disturbances. It has the added feature 
that it can be coupled to a long and 
short period galvanometer simultane¬ 
ously, making it a two-in-one instrument 
for recording both local and distant 
quakes. The acquisition of this new de- 
tective to its staff makes seismology a 
veritable Scotland Yard. It will be hard 
for an earthquake to escape detection 
now. 

T URNING from the instrument to the 
records it produces, one type of rec¬ 
ord that has long puzzled seismologists 
is the record of micro-seisms (Figure 
2). These micro-seisms are small vibra¬ 
tions with a period of a few seconds and 
a ground movement of about one three- 
hundredth of a pinhead, that continue 
periodically for several days at a time. 
They occur whenever we have a severe 
windstorm or whenever we have a sud¬ 
den cold spell, and they are slight up 
and down motions of the ground ex¬ 
tending down some depth and felt sim¬ 
ultaneously over wide continental aieas. 
Extensive investigations have been 
carried on to determine the cause of 
these baby quakes and, to date, three 
explanations have been offered. One 
explanation is that they are caused by 
the beating of the surf against rocky 
coasts. A second explanation is that the 
ocean imparts a vibratory motion to its 
bed which, in turn, imparts it to the 
entire continent. A third explanation 
is that they are vibrations caused di¬ 
rectly in the continent by barometric 
changes above it. The majority of 
seismologists seem inclined to favor the 
latter. 

Another question which the seismo¬ 
graph record is expected to answer ig: 
“What is the nature of the core of the 
earth; is it 9 olid or liquid?” One of the 
waves started by an earthquake is what 
is known as a shear wave which can 
travel only through a solid. Does this 
shear wave travel through the core of 
the earth? If it does, the earth is a 
solid. If it does not, the earth is a liquid. 
To date, there has been much dispute 
as to whether or not this shear wave 
has been proved to have passed through 
the core. Seismologists have looked for 
it on their records but it is hot easy to 
recognize, since it always occurs, if it 



Figure 2: Typical micro-faitm*. 
What cause* them remain* a puzzle 


occurs at all, in the midst of a group of 
other reflected and refracted waves, 
many of which are stronger than itself. 
Seismologists in Japan, in America and 
elsewhere, claim to have positively iden¬ 
tified this core shear wave on their rec¬ 
ords, but there are still some authori¬ 
ties who doubt their findings. The con¬ 
sensus seems to be that the shear wave 
does pass through the core and, hence, 
that the earth’s core is solid. However, 
the decision to date is not quite unani¬ 
mous. 

Perhaps the most interesting topic 
discussed by seismologists recently is 
the depth below the surface at which 
an earthquake occurs. It was previous¬ 
ly thought that earthquakes occurred 
comparatively near the surface—within 
a depth of about ten miles. In recent 
years, it has become apparent that 
earthquakes occur at much greater 
depths than this. We have reason to be¬ 
lieve that they can occur at a depth of 
500 miles. The first thing that led 
seismologists to suspect so great a depth 
for the origin of on occasional quake 
was their inability to locate some 
quakes. With plenty of perfectly good 
reedttis obtained from well-equipped 
stations, occasionally it was impossible 
to locate the quake in a position which 
would satisfy the distances demanded 
by the records of the various stations. 
As an extreme case, a well-equipped 
station was occasionally found to place 
a quake as much as 400 or 500 miles 
away from the true location. This error 
I refer to was one of estimated distance 
—not of direction. (There is often an 
uncertainty of direction hut rarely one 
of distance,) 

Now the tables by which the distance 
of a quake is read off from the tiettc 
difference between the arrival of the 
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longitudinal and transverse waves of a 
record were computed on the supposi¬ 
tion that the quake occurred near the 
surface. The tables would be in con¬ 
siderable error if the quake occurred 
500 miles down. It was suggested that 
these occasional errors of distances on 
the part of reliable stations were due 



1 Figure 3: A diagram to illuatrate 


the argument outlined in the text 

to errors in the tables—or rather, due 
to the fact that the tables could not be 
used for such unusual depths of focus. 
For some such rebellious quakes, new 
values were computed for various 
depths of focus, and it was found that 
the supposition of a suitable depth of 
focus enabled the readings of the vari¬ 
ous stations to be brought into agree¬ 
ment and the quake to be definitely lo¬ 
cated. 

Let us suppose now that a quake oc¬ 
curs at an unusual depth below the sur¬ 
face, at E in Figure 3. One wave should 
travel directly from the quake to the 
observatory at A . Another wave, start¬ 
ing out with the first from E, should 
travel up to the surface at B and from 
B down to A. It would arrive at A a 
little later than the first. Such a pair 
of waves were looked for in rebellious 
quakes, suspected of being at deep 
focus—and were found. 

Suppose now, as in Figure 4, the ob¬ 
servatory A were at the end of a dia¬ 
meter passing through the quake. Con* 
sider the two waves at A —the wave 
traveling directly from E and the wave 
going first from E to B and then from 
B to A. The time difference between 
these two waves Is simply the time an 
earthquake wave takes to travel twice 
the distance from £ to B t and hence the 
distance EB is known, since we know 
how fast an earthquake wave travels in 
the critat* I® fa the depth of the quake 
belowdepth of focus* 


The wave traveling directly from E is 
called the P wave or “push” wave. 
The wave traveling from E to the sur¬ 
face and then to the station is called 
the pP wave, to distinguish it from the 
former. Tables have now been computed 
for the depth of focus corresponding to 
all possible time intervals between 
these two waves—the P wave and the 
pP w r ave—so that the seismologist is 
now able to determine not only the dis¬ 
tance of the quake hut also its depth 
of focus. In this way it has been found 
that many quakes have their origin at 
a depth of 500 miles or so beneath the 
earth’s surface. 

This discovery has brought up a fur¬ 
ther difficulty. An earthquake has usu¬ 
ally been considered a fracture in the 
earth’s crust. Is it possible for a frac¬ 
ture to occur at such a depth? The 
depth of the crystalline crust in which 
fractures might take place lias been 
variously estimated from ten to 30 or 40 
miles, below which is the supposed re¬ 
gion of flow. By flow we do not mean 
that this glassy region is liquid—but 
that it admits of isostatic compensation 
or adjustment to varying loads above. 
A depth of 500 miles would seem, there¬ 
fore, to be in a region when* fractures 
do not occur. 

T WO possible viewpoints arise, then, 
for these deep-seated quakes. (1 ) 
They are caused by fractures—but 
fractures occur at much greater depths 
than was formerly thought possible. 
(2) They are not caused by fractures 
at all but by some other cause. What is 
the other cause? A suggested cause is 
taken from thermodynamics. Quite re¬ 
cently it has been found that, at enor¬ 
mous pressure and only moderately 
high temperature, a change of state oc¬ 
curs in some substances with explosive 
violence. In the light of these experi¬ 
ments it has been suggested that a deep 
focus earthquake is the explosion re¬ 
sulting from such a change of state 
under the enormous pressure that ex¬ 
ists hundreds of miles below the earth’s 
surface. The matter has not been suffi¬ 
ciently discussed as yet to enable one 
to give the consensus among the seis¬ 
mologists. 

In recent writings, both the fracture 
and the thetrmodynamical origin of 
earthquakes have been advocated. The 
weight of evidence from seismology 


seems to favor the fracture origin of 
earthquakes. Briefly, this evidence is: 
(1) In some deep focus quakes, the 
bulk of the energy is in the shear waves 
—not the compressional or explosive 
waves which one would expect, were 
the earthquake an explosion. (2) At 
the same location or epicenter we have 
both deep and shallow focus earth¬ 
quakes occurring (at different times, of 
course). Since the shallow focus quakes 
are caused by fracture, it seems rea¬ 
sonable to attribute those of deeper 
focus from the same epicenter to the 
same cause. (3) Deep focus earth¬ 
quakes so far have not been found off 
the beaten track of earthquakes—they 
occur only in definite earthquake re¬ 
gions. They would seem, therefore, to 
be brought about by the causes of earth¬ 
quakes in general. 

If the thermodynamics explanation 
were correct, one would expect an oc¬ 
casional thermodynamic explosion 
somewhere off the beaten track of 
earthquakes. Yet in a period of 20 years 
or so, no deep focus quake has oc¬ 
curred very far from the equator or 
outside the Pacific Basin, the usual 
home of earthquakes but perhaps after 
all, we now know far less than we did 
of the origin of earthquakes because 
we now know so much more—which re¬ 
minds one of the popular glee club 
number: 

The more we study the more we learn, 
The more we learn the more we forget, 
The more we forget the less we know, 
So why study? 
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A Steam-Driven Elephant 


N O; to the contrary, foundrymcn did 
not get facetious and attempt to 
mold an elephant, though the accompany¬ 
ing illustration may give that impression. 
Despite its resemblance to an elephant or 



An "elephant” born in a foundry 

some beast that roamed the earth in pre¬ 
historic time, the "monster” is in reality 
only the outer high-pressure shell casting 
of a steam turbine. The photograph was 
snapped in the General Electric works im¬ 
mediately after the casting was removed 
from the mold—before the cleaning, trim¬ 
ming, and machining operations necessary 
to make it a part of a powerful turbo¬ 
generator set had been performed. The tur¬ 
bine will be a 40,000-kilowatt unit when 
completed. 


Selenium in Wheat 

S ELENIUM, the chemical element used 
in some light-sensitive cells, is ab¬ 
sorbed from soil containing it by wheut 
grown on seleniferous fields. Not only is 
selenium absorbed by wheat and concen¬ 
trated in the grain itself, but it is an active 
poison, according to W. O. Robinson, of the 
Bureau of Chemistry and Soils. The danger 
from this source can be avoided by careful 
examination of imported wheat since there 
are few areas in the United States where 
selenium occurs in the soil in quantities 
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offering a hazard and the*c are already 
carefully mapped. There is, however, an 
added danger in the import of wheat from 
unknown area* which may contain seleni¬ 
um.— D.H .K. 


BRITAIN’S MOTOR FUEL 

TV O less than 15 methods of car- 
1 ' bonizing mixtures of coal and 
heavy oil to yield motor fuel have 
been practiced in Great Britain 
within the past six years. 


Scratch May Produce 
Shock or Death 


S CRATCH allergy ha9 been added to 
the list of conditions of hypersensi¬ 
tivity, Dr. Williams W. Duke of Kansas 
City reported to the American Medical 
Association, according to Science Service . 


Besides persons who are sensitive to pol¬ 
len, such as hay fever sufferers, and those 
sensitive to foods, heat, cold, and effort, 
Dr. Duke has now discovered patients who 
are so sennitive to mechanical irritation 
that a slight scratch may cause them to 
develop any reaction from hives to shock 
and possibly sudden death. 

Such individuals can he desensitized. Dr. 
Duke reported, by scratching themselves 
thoroughly each morning and evening with 
a stiff hair brush or bath brush. Similar 
treatment by small exposure to the causa¬ 
tive agent, whether heat, light, cold, or 
effort, will "cure” the hypersensitivity in 
the other patients. 

“Rubber” to New Guinea 

F OR the first time in history, a synthetic 
rubber has invaded a natural rubber- 
producing country to perform a function 
which the natural product cannot perform. 
Unlike "sending coals to Newcastle,” thr 
shipment of synthetic rubber to New 
Guinea, in the South Seas, was an actual 
necessity in this case. 

This synthetic rubber is DuPrene, It goes 
to New Guinea in the form of an outer 
jacket for about 700 feet of heavy cable 
built by the General Cable Corporation, of 
Rome, New York. It is used as this outer 
jacket because natural rubber cannot stand 


Simulating actual conditions 
of wear, the machine shown 
at the right was developed 
by the Bureau of Standards 
as an aid in preparing stand¬ 
ards for shoemaking. The 
machine was designed at the 
request of the General Fed¬ 
eration of Woman’s Clubs. 
Motion pictures of people 
were studied in order to pro¬ 
duce the proper foot action 
in the testing machine. The 
heel of the shoe first comes in 
contact with the moving belt, 
then the heel and sole both 
press on the surface. T^« 
load on the shoe gradually 
decreases as the belt moves 
along, the heel leaves the 
belt, and the toe is flexed as 
is done in walking. Courtesy 
Induitrial Standardization 
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the devastating atm rays of the South Sea 
jungfa, m&ere it is being used. 

IV Bulolo Gold Dredging Company is 
mining gold far in the jungles of New 
Goinea*^4n fact, so far from civilization 
that theve are no roads and no surface 
transportation facilities. Hence all of the 
machinery n»e<J in the gold producing op¬ 
erations, including the cable, was trans¬ 
ported by airplane, and the refined gold 
is brought out in the same manner. 

As can readily be imagined, the heat is 
excessive and the direct rays of the sun 
are so severe that natural rubber for a 
cable jacket was found to break down 
quickly and completely. 


Better Caustic. 

C AUSTIC soda, the most important of 
the strong alkalies, is produced in 
crystalline, anhydrous form more economi¬ 
cally than by the customary fusion process 
by a new method developed by Autoxygen, 
Inc. Not only is all the water economically 
removed from caustic by the new method, 
without resort to fusion ot high tempera¬ 
ture, but the product is exceptionally free 
from sodium chloride and carbonate and is 
in an especially active form. 

The old method consisted in evaporating 
as much water from the solution of the 
alkali as possible and finally heating the 
concentrated solution in heavy iron pots to 
the temperature of fusion of the caustic. 
Its product is a solid mass which must be 
broken up for use and which contains more 
or less impurities in the form of salt and 
sodium carbonate. In the new process, the 
concentrated solution from the evaporators 
is sprayed into a hot organic liquid, such as 
kerosene, which boils away with the water 
from the solution and thus yields caustic 
soda in fine, pure crystals. In this form 
caustic is very highly reactive chemically 
and it is expected that its use will greatly 
facilitate many important synthetic proc¬ 
esses. Among the important applications of 
caustic soda are the manufacture of soap 
and many other valuable compounds. - 

l). //. K. 


New Steel Trailer 

P RODUCTION of an all-steel, low cost, 
utility trailer for passenger cars by the 
Mullins Manufacturing Corporation was 
announced recently. 

The trailer, which is of modern, stream¬ 
lined design and will carry a maximum load 
of approximately 1200 pounds, is mounted 



Cutting nickel-caat-iron dies 
which form Hudson motor 
car tops is the job of the 
big Keller machine Illustrat¬ 
ed at the right by courtesy 
of NUkel Cart Jron AtoM* 
The die-cutting machine 
first roughs out and then 
finishes the die, tbl cutting 
tool being guided in its 
path by the fing^f which 
passes over the master 
model shown above the die 
that is being cut. The cor¬ 
rugated surface df the die 
has only been rough cut, 
while the finishing opera¬ 
tion is underway on the op¬ 
posite end of the huge die 



on two standard automobile wheels and 
tires, and has the standard tread of 56% 
inches. 

All-steel, with hinged cover and tail gate, 
the lines of the new trailer conform to 
those of the modern automobile. It bus un¬ 
usual features of design and construction 
which are expected to appeal to tourists, 
sportsmen, merchants, vendors, salesmen, 
and farmers. 

The trailer weighs about 485 pounds and 
lias an over-all length of eight feet. The 
body is 47 inches wide and 16 1 2 inches 
high, although the extreme height of the 
body and lid is 29% inches. The end gate 
is 19 inches long and 34 inches wide. The 
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Left: A nap' pressed steel trailer 
for motor cart. Above: The trailer 


cover opened, showing how it may 
be fitted with two beds for camping 


wheels are stamped steel and the unit is 
carried on an eye-beam axle. The tire size 
is 17 inches by 5.25 inches. 


Lalor Foundation for 
Scientific Research 

A nnouncement was made in May 

i of tbfc Lrfor Foundation, a Delaware 
corporation, organized for the advance¬ 
ment o£ scientific research and the en¬ 
couragement of the arts. The Foundation is 
the recipient of a bequest of 400,000 dol¬ 
lars from the fate Willard A. Lalor, a re¬ 


tired official of the Chicago, Burlington & 
Quincy Kailway and resident of Washing¬ 
ton, I). C. This bequest is a testimonial to 
his sister, Mrs. Anna Lalor Burdick, of 
the United States Department of Education 
in Washington, D. C., and to his brother, 
John C. Lalor, who was prominently iden¬ 
tified with the early development of the 
mining and metallurgical industry in 
Montana. 

Awards for this coming academic year 
will comprise five professorship and fel¬ 
lowship grants of 2500 dollars each. These 
awards are designed to give recognition to 
mature scholars of demonstrated ability and 
to afford opportunity to these men and 
women to conduct advanced investigations 
of a purely scientific character in appro¬ 
priate fields of knowledge and under the 
fieest possible conditions. Recipients of the 
awards for the coming year will be made 
public shortly. 

The announcement was made by Dr. C. 
Lalor Burdick, Secretary of the Founda¬ 
tion. 


FARM OIL CROP 

O ECENT studies made by the 
American Petroleum Institute 
have disclosed that oil taken from 
beneath American farms provides 
income of approximately 200,000,- 
000 dollars annually for American 
farmers. 


Adhesive Plaster Solvent 

T HE difficulty of removing large pieces 
of adhesive tape and plaster has long 
been known. Whereas small pieces may be 
ripped off by a quick jerk, larger pieces 
must be slowly soaked off with such irritat¬ 
ing solvents as benzine and gasoline which 
frequently cause severe skin irritation and 
dermatitis. 

A new solvent called Adhesol eliminates 
the danger of torn skin due to the ripping 
process, or the Bkin irritation due to the 
use of solvents. This liquid is dabbed on 
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Testing a small scale-mod el airplane in the free spinning tunnel at Langley 
Field. Motion pictures of the attitudes of the model yield valuable data 


with a piece of cotton and quickly softens 
the adhesive so that the tape or plaster may 
be removed speedily without danger to 
the skin or the nervous reaction often at¬ 
tendant upon the use of older methods. 


APOTHEOSIS OF AIRPLANES 

'T'HE airplane has been deified. 

According to the Smithsonian 
Institution, this fact is indicated by 
five elaborately painted balsa-wood 
carvings of airplanes collected from 
the Choco Indians of eastern Pan¬ 
ama. These same Indians, it will be 
recalled, still worship as a god a 
Scotch doctor, William Patterson, 
who treated them in the late 17th 
century and who was also founder 
| of the fiank of England. 


Waterproof Matches 

UNTERS, campers and fishermen may 
look forward to the day when their 
matches will not be made useless by damp¬ 
ness. L. E. Larson, of Jonkoping, Sweden, ha* 
applied for a Netherlands patent describing 
the use of a water resistant resin as a hinder 
in the heads of matches to replace the water 
soluble adhesives now used to hold the 
composition in a coherent mass.— D. H. K. 


A Visit to the Lancley 
Field Conference 

HE National Advisory Committee for 
Aeronautics held its Eleventh Annual 
Conference at Langley Field, Virginia, re¬ 
cently, with the usual representative gather¬ 
ing of manufacturers, engineers, govern¬ 
ment officials, and university teachers in 
attendance. The purpose of the Conference 
is to allow the Committee to present the 
results of its researches to the industry, and 
to permit the manufacturers and their en¬ 
gineers to suggest new research problems 
to the Committee. There can he no argu¬ 
ment as to the mutual benefits derived from 
this exchange. 

The N.A.C.A. is fortunate in having per¬ 
haps the best equipment in the world at its 


disposal for aeronautical research and in 
being able to add steadily and intelligently 
to this equipment. Thus this year visitors 
were privileged to see the largest high-speed 
wind tunnel in the world in its final stages 
of construction. With a working section 
eight feet in diameter, the new tunnel will 
operate at the high speed of 500 miles per 
hour. The utility of such a tunnel for high¬ 
speed research is obvious. Stratosphere fly¬ 
ing at speeds near the speed of sound may 
he with us in a few years, and a study of the 
special airfoils and other forms required 
under such conditions becomes imperative. 

The new tunnel is built with 12-inch con¬ 
crete walls with an inner reinforcement of 
steel plate, half an inch thick. At 500 miles 
per hour, the static pressure of the air in 
the tunnel is reduced to 800 pounds per 
square foot, while atmospheric pressure is 
2117 pounds per square foot or 14.7 pounds 
per square inch. The difference is taken 
up by the kinetic energy of the fast moving 
air stream and the rugged walls are neceg- 
sary to keep the tunnel from caving inwards. 
Incidentally, the pressure inside the tunnel 
is so low that it is equivalent to an altitude 
of 12,000 feet. The chamber in which the 


personnel will work and through which the 
tunnel proper passes is built in the form of 
an Eskimo igloo to resist these enormous 
forces, and is provided with pressure-con¬ 
trolled air locks. 

An 8000 horsepower electric motor will 
he required to equip the tunnel. The motor 
will drive a 16-foot propeller of 18 blades. 
The enormous energy which is put into the 
airstream to overcome the friction of the 
walls is ultimately converted into heat. Thus 
a special cooling system had to be installed 
to keep the channel at practically outside- 
air temperature. 

The day of miracles in aeronautical re¬ 
search is passing. In the future, we must ex¬ 
pect steady improvement and refinement 
without such radical departures as in pre¬ 
vious years, at least until we come to 
rocket flight, or flight at 50,000-feet alti¬ 
tude. The year’s work of Langley Field 
brought no striking discoveries to the fore; 
there are, however, a large number of ad¬ 
vances, minor in themselves but constitut¬ 
ing invaluable knowledge as a whole for 
constructors and designers. The laboratories 
are busy all the time, and the only com¬ 
plaint made by visitors to the field was 
that they were incapable of assimilating in 
one day the great intellectual treat placed 
before them. In our story of the day’s 
event, we can only mention the most im¬ 
portant phases. 

For high speed, propellers may have rel¬ 
atively small diameters; for take-off, climb, 
and altitude flight in thin air, the propeller 
diameter must he large. Accordingly, the 
designer must compromise. The variable- 
pitch propeller helps in such compromise 
hut does not solve the entire difficulty. When 
stratosphere planes equipped with engines 
of 1500 horsepower each come into use, 
enormous propellers of perhaps 18 or 20 
feet in diameter may become necessary—so 
at least was apparent from analyst* of the 
propeller testa. The whole appearance of 
our airplanes may have to be changed* or 
else propeller* will have to be built which 
will not only change pitch but also increase 
their diameters for altitude work. There is a 
pretty problem for our inventors and, en¬ 
gineers. 

Pilots do hot like gusts and the resuming 
boinpvhtti they can stand them; 
may find gp»ty dying im a* mmmfart- 
able as the rolling or pitching of a *&)[*> 
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Part of tha buildings at Langley Field. The bee-hive shaped structure in the 
center is the test chamber of the wind tunnel described on the opposite page 


*ca. Also, sufficient structural strength must 
he provided in planes to withstand any 
gust however violent. The Committee is 
quite rightly giving much attention to thin 
problem and has installed accelerometers on 
the transport ships of all the major airlines, 
and thousands of records have been accum¬ 
ulated. Besides these accelerometer records 
in airline operation. Langley Field launches 
miniature airplanes carrying recording in¬ 
struments and subjects them to artificially 
created gusts in the general study of the 
Name problem. 

The favorable report of the Airship Sur¬ 
vey Committee and the successful flights of 
the Hindenburg are reviving public in¬ 
terest in the large rigid airship. It is a 
*traw in the wind that Langley Field is 
almost as active as ever in aerodynamic re¬ 
search related to airships. One problem in¬ 
vestigated during the past year is the forces 
developed during ground handling of air¬ 
ships. When the wind hits a ship the size 
of the Macon at an angle of 60 degrees, 
and at a velocity of 20 miles an hour, enor¬ 
mous forces are developed: the vertical or 
lift force is about 25,000 pounds, and the 
side force is about 65,000 pounds. No won¬ 
der that mechanical appliances and special 
tracks have to be laid down at Lakehurst 
for handling these monsters of the air. 

Other significant researches can only be 
reported very briefly: 

Rivet heads projecting on the underside 
of the hull may increase the water resistance 
some 25 percent, which may make a vast 
difference in the take-off characteristics 
of a heavily loaded transatlantic flying boat. 
This result was obtained in the large towing 
basin at Langley Field. Rivet heads pro¬ 
jecting from the fore body of the hull are 
particularly detrimental, so the same in¬ 
vestigation showed. 

The Committee has tested hundreds of 
different airfoils in systematic research. Out 
of this vast research has come the N.A.C.A. 
23012, which is recognized as the world’s 
lw*st airfoil, with low drag, high lift and 
a small movement of the center of pressure. 
There is scarcely a new airplane now built 
in the United States which does not em¬ 
body this airfoil or some modification there? 

of. 

Other researches were concerned with 
the deiign of tapered wings in such faahion 
that, die Sow over the tips did not break 
down at large tngM, thus safeguarding 
against the stall and spin. The effect uf pro¬ 


peller slipstream over the leading edge of 
the wing was shown to increase the maxi¬ 
mum lift 20 percent or more. In the free 
spin tunnel, visual demonstration was made 
of how machines could be improved so 
as to recover quickly from the spin. A 
mysterious engine cowl, termed the nose 
cowl, was shown to visitors—but a pledge 
of secrecy prevents the description of this 
entirely novel device.— A. K. 


100,000,000 MILES 

A SIGNIFICANT milepost in avi- 
ation was passed by United Air 
Lines on June 17, 1936, when the 
company completed its 100 mil¬ 
lionth mile of flying in over ten 
years of operation, becoming the 
first airline in the world to reach 
that coveted goal of flying experi¬ 
ence. The mileage record is equal 
to 63 solid years of flying at an 
average speed of 180 miles per 
hour. 


Exporting the Art of 
Soundproofing 

T HE United States exports a great many 
thing# to Europe, and not the least of 
them is soundproofing. Dr. Zand of the 
Sperry company has just returned from a 
six month#' stay in England, France, and 
Italy where he ha# been successful in sound¬ 
proofing #ome of the best known European 


airplanes. The French Br^guet-Wibault 18 
passenger, twin-engined airplane has the 
distinction, thanks to hi# efforts, of being 
the quietest airplane in th world with 
sound intensity levels, in decibels, of 76 
in the bar, 72 in the pilot’s compartment, 
and 64 in the passenger compartment. The 
bar i# relatively noisy, but who cares? 

As a Pullman running on a smooth road¬ 
bed has a noise level of over 70 decibels, 
this is indeed a remarkable achievement. 
The Martin Clippers used by Pan American 
have a noise level of 69 decibels, just a 
trifle higher than that of the French trans¬ 
port. 

As bigger airplanes are built, the prob¬ 
lem of soundproofing will become less 
difficult. The limitations on weight of ma¬ 
terials will become less rigid and there will 
also be more space available. There is no 
magic soundproofing material; space and 
bulk are the all-essential factors, although 
there is a distinct science in selection and 
installation of materials. According to Dr. 
Zand, modern transport airplanes are now 
quiet enough, and it would cost 50,000 
dollars in research to reduce the noise level 
by only two decibels. 

In the specifications laid down by the 
French Air Ministry (which controls all 
transport lines in France) particular stress 
was placed on comfort and freedom from 
noise for the pilots. This is a feature which 
lias been somewhat neglected hitherto. The 
low decibel level was attained in the pilot’s 
compartment by providing a 3’4 inch space 
between the outside and the inside walls. 
All parts necessary to control of the air¬ 
plane were mounted on the inner walls so 
that this space was completely reserved for 
the soundproofing work. 

Another important point of soundproof- 



Lcft: A transport plane cabin ready 
for the application of soundproof¬ 
ing, Above: Same cabin finished 
and with passenger's seats installed 

ing is that there must be no open window# 
to admit the noi#e of engine# or propeller#. 
Ventilation must be entirely artificial with 
all window# closed and of thick glass, rub¬ 
ber mounted. The air passing into the in¬ 
let# or leaving the cabin must be scrupu¬ 
lously guarded from noise by carefully de¬ 
signed ^caustic filters. 

The photographs of the Br^guet-Wibault 
plane give mn approximate idea of jkho ateps 
in soundproofing the cabin. In the bare 
ckbtn structure there are longitudinal mem¬ 
ber* running the whole length of the cabin. 
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channeled bulkheads or frames at intervals 
with holes punched out for lightening, the 
whole structure being covered by a thin 
metal skin. 

A sound-absorbing material called “Sea- 
pack” encased between two light layers of 
cloth is cemented to the skin. Since the 
material may at times have to be removed 
for purposes of inspection, a flexible cement 
is used so that the covers may be readily 
peeled off from the structure without injury. 
The layer of Seapack is thin and the bulk¬ 
heads project beyond. Layers of felt with 
a considerable degree of air space are then 
inserted. This brings the soundproofing to 
the outer edge of the bulkheads. Strings 
running the length of the cabin serve to 
tighten up the fabricoid which constitutes 
the inner covering.— A, K. 

The Latest Hammond 

O UR readers will perhaps remember the 
excitement aroused by the Department 
of Commerce competition for a private air¬ 
plane of novel type, held nearly two years 
ago. This was part of a program for the 
popularization of private flying. Now after 
strenuous efforts by the Hammond Aircraft 
Corporation and the Department of Com¬ 
merce, a really useful airplane, the Model 
Y, has received its Approved Type Certificate 
or ATC as it is popularly called. The pho¬ 
tographs show the outlines of this machine. 

The large dihedral of the wing, carefully 
designed ailerons, and large vertical tail 
surfaces have worked out very well. It is 
possible to disconnect the rudder and fly 
with ease under good weather conditions 
with only two controls. Over 100 hours* 
flying without the use of rudder have been 
achieved on the Model Y during the last 
few weeks. 

The pusher propeller in back of the cabin 
gives the occupants excellent vision. When 
the first version of the Model Y appeared on 
the scene, there was considerable difficulty 
in cooling the engine. This difficulty has 
been overcome by the scoop and tunnel 
placed above the cabin. The scoop placed to 
the left of the engine receives the dynamic 
pressure of the air. The rear end of the 
tunnel is under the suction of the propeller. 
Therefore air is drawn efficiently around the 
cylinders of the air-cooled 4-cylinder Men- 
asco motor. 

It is a sign of the times that this “pri¬ 
vate owner” airplane is equipped with a 
complete ventilating system and some de¬ 
gree of soundproofing, and that it is of all- 
metal construction. Our readers will notice 
that the tail surfaces are carried on out¬ 
rigger booms without bracing wires. The 
elimination of bracing wires was made 
possible by adopting stressed skin tapered 



Airplane engine synchronizer 

Ikhjiiis of an elliptical cross-section and tbe 
use of a strong aluminum alloy. 

Experiments in the free spinning tunnel" 
indicate that recovery from the spin occurs 
in a very few turns in the Model Y. This 
is mainly due to the fact that the vertical 
tail surfaces project well below the stabi¬ 
lizer. Thus there is no blanketing of the 
vertical tail surfaces at the high angle of 
attack attitude which a machine maintains 
in the spin. 

The most serious criticism leveled against 
the Hammond Y when it first appeared was 
its low performance. Now the figures are 
much better as can be seen from the fol¬ 
lowing : 

Wing span, 40 feet. Overall length, 26 
feet 11% inches. Overall height, 7 feet 7 
inches. Wing area, 210 square feet. Aileron 
area, 14.25 square feet. Flap area, 25.2 
square feet. Stabilizer area, 22.45 square 
feet. Elevator area, 13.28 square feet. Rud¬ 
der area, 10.5 square feet. Fin area, 10.5 
square feet. Fuel capacity, 30 gallons. Oil 
capacity, 3 gallons. Baggage capacity, 99 
pounds. Pilot and passenger, 340 pounds. 
Two parachutes, 40 pounds. Gross weight 
2150 pounds. Maximum speed, 123 miles 
per hour. Cruising speed at 75 percent 
full power, 112 miles an hour. Minimum 
speed 39 miles per hour. 

In its refined version the Model Y will 
be a serious contender in the private flying 
market.— A. K. 

Engine Synchronizer 

I N a multi-engined airplane it is quite im¬ 
portant to keep all engines running at 
exactly the same speed. Otherwise it is 
difficult to keep the plane on its course, and 
a “drumming** noise may disturb the pas¬ 
sengers. In the past, reliance was placed on 
the pilot’s experienced sense of hearing. 


Now special synchronizers have been devel¬ 
oped. A very simple and effective type has 
been invented by Luther Harris of Central 
Airlines, and is shown in our photograph. 

The device consists of a rotating white 
disk with nine black spots equally spaced 
on its face. The disk is driven by a short 
tachometer shaft from the central engine. 
Between the rotating disk and the glass 
front of the instrument there are two Neon 
tubes with a partition between them. The 
Neon tubes are electrically excited by the 
ignition systems of the outboard engines. 
When all three engines are at the same speed 
Neon flashes and disk rotation combine to 
give the illusion that the black spots stand 
still. The instrument is therefore a variant 
of the stroboscope which has proved both 
practical and effective.— A. K. 

Gliders of Rubher 

S UPREMACY in the art of tbe glider 
formerly rested with Germany. Now it 
has probably passed to Russia. The Soviet 
pilots hold the record for the number of 
loops executed in a glider, have made ex¬ 
periments in towing gliders two or more 
miles above the towing airplane for tbe 
purpose of meteorological observations at 
altitude, and have carried the use of glider 
trains far beyond that in any other country. 
Thus rumor states that glider trains are to 
be put into experimental operation be¬ 
tween Moscow and Vladivostok. Now we 
read of another glider development fostered 
by a Russian engineer G. I. Grohowsky. 
This is a craft built entirely of light cloth 
and rubber. It can be folded and packed 
in a sack only 3 feet by 3 feet by 1 feet. 
The whole rubber glider weighs less than 
180 pounds. The elastic properties of rub¬ 
ber are an advantage in hard landings, and 
the watertightness of the glider permits it* 
use in water work. 

The fuselage is formed like a cylindrical 
balloon, tapering to a conical point at the 
rear, and can be inflated with air or de¬ 
flated very rapidly. The wing, in one piece, 
is formed of rubber longerons of circular 
form. Air inflation also provides the con¬ 
tour of the wing. Only control surfaces are 
of the classical wood and fabric construc¬ 
tion. This is a curious development which 
has possibilities.— A. K . 

Intense Cold May Not 
Kill Orcanisms 

A WARNING against careless prepara¬ 
tion of fruits for frozen storage is 
found in tests just completed by the United 
Staterf^Department of Agriculture. 

Bacteriologists of the Bureau of Plant 
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Industry —in a routine examination of 
frozen strawberries, raspberries, and cher¬ 
ries held for three years at a temperature 
of 15 degrees, Fahrenheit—found several 
species of bacteria, yeasts, and molds still 
alive. To study the behavior of these small 
organisms at low temperatures, 26 were 
placed in culture and held in a cold storage 
room at 16 degrees, Fahrenheit, for one 
year. 

Eight of the 26 were able to grow at 
this temperature, 13—while showing no 
growth at 16 degrees—produced abundant 
growth when removed to room temperature 
for 24 hours. Only five of the 26 failed to 
survive the year. 

These tests, say Bureau bacteriologists, 
point to the necessity for cleaning fruits 
before freezing storage as well as to the 
need for removing any that might carry 
large numbers of decay organisms. 


FARMING DE LUXE 


A NEW farm tractor designed to 
use standard motor gasoline is 
equipped with every convenience ! 
of a modern passenger automobile, 
including self starter, electric lights 
and radio, and at the same time 
gives very high economy in plow¬ 
ing. i 


Another Cyclotron 

U NDER the direction of Professor L. A. 

DuBridge, the University of Rochester 
has installed cyclotron or “atom smashing” 
equipment for use in experiments on atomic 
disintegration. 

As in all equipment of this type, iron 
and other metals have an important role. 
In the Rochester laboratories, the magnetic 
circuit is made up of six annealed Armco 
ingot iron forgings, a product of The 
American Rolling Mills Company. The four 
rectangular forgings making up the yoke 
are 12 by 26 inches in cross-section. Cylin¬ 
drical forgings used for the pole pieces 
are 26 inches in diameter. 

Overall height of the magnet is about 
nix feet, overall length is eight feet, and 
the depth is two feet two inches. Weight 
of the iron is about 15 tons. The magnet 
is excited by two copper coils containing 
nearly four tons of copper taking a current 
of 400 amperes at 110 volts. The tips of the 



tector totting git in a motor hut 



The new cyclotron for the University of Rochester 


pole pieces are 21 inches in diameter, ami 
the magnetic field across a three inch gap 
is 21,000 gauss. 

Between the pole pieces of the magnet 
will be placed a metal vacuum chamber 
weighing about 500 pounds, in which hy¬ 
drogen ions can be accelerated to an en¬ 
ergy of 5,000,000 volts. 

The cyclotron can he used for the atomic 
disintegration of any matter. When the 
roils are energized, the magnetic flux 
causes the atom to travel in a spiral. In 
some cases the atom attains a speed of 
20,000 miles an hour. When it reaches the 
outer extremity of the cyclotron, it strike.-, 
an obstruction and disintegrates. 

Detecting Carbon 
Monoxide 

A CUTE danger from poisoning by carbon 
.monoxide, the insidious poison in man¬ 
ufactured gas and in the exhaust from 
automotive engines, is based on the fact 
that the blood of persons and warm blooded 



CARSON MONOXIDE CONCENTRATION - PERCENT 
Carbon monoxide concentration* in 
air, and their effects on the body 

animals absorbs dangerous amounts of the 
gas from concentrations so small that no 
simple chemical means for their detection 
has been found. The value of a method 
sensitive enough to detect low quantities of 
the gas i» guilty attested by the number of 
inquiries fofpjfeeh a method or device. Car¬ 
bon monoxideElectors now on the market 
which have the necessary sensitivity to in¬ 
sure absolute sa&*ty are either too delicate 
or toe expensive for general use. 

So sensftfve are persons to poisoning by 
carbon montftlde that v eoncentration* as small 


on 13 parts of the gas in 100,000 parts of 
air may cause headache and above 33 parts 
per 100,000 may cause unconsciousness. 
Naturally, the extent of the injury to the 
person exposed to carbon monoxide gas 
depends upon the amount actually absorbed 
by his blood and this depends not only on 
the concentration of the gas in the air he 
breathes hut also on the amount of it he 
breathes. The accompanying chart shows 
the possible saturation of the blood on ex¬ 
posure to various small concentrations of the 
gas. 

Below 17 percent blood saturation, symp¬ 
toms seldom develop. Between 20 and 40 
percent, the symptoms are headache and 
mental and physical dullness, with uncon¬ 
sciousness occurring between 40 and 60 
percent blood saturation. Above 60 percent 
saturation, death occurs. Resuscitation 
measures are usually successful when ap¬ 
plied during the second stage. 

Obviously, the only guide to the extent 
of the injury to a person is to be found in 
the state of bis blood. For this purpose, a 
rapid method has been devised for analysis 
of the blood of a suspected victim of carbon 
monoxide poisoning. Such a test can be 
made in a very few minutes and serves os 
a guide to the application of proper first 
aid measures. 

The detection of extremely small concen¬ 
trations of carbon monoxide can be simi¬ 
larly done quickly but it is necessary to 
observe that any indication whatever of the 
presence of the gas is a warning of danger 
since there are actually no “safe” concen¬ 
trations. Using Hoolamite (activated iodine 
pentoxide) in a properly protected am¬ 
poule, carbon monoxide can be detected in 
concentrations as low as 50 parts per 100,- 
000 of air by the change of color of this 
material from a grayish white to a shade 
of green, the depth of which depends on the 
concentration of the gas. The apparatus 
for making this test is easily portable and 
weighs but a few pounds. A similar method 
which is less accurate in determining actual 
concentrations but which indicates a con¬ 
centration of 30 or more parts per 100,000 
is also to be had. It depends on the Re¬ 
action of palladium compounds. 

The accurate measurement of Very low 
concentrations of carbon monoxide depends 
upon the heat liberated by burning the gas 
over a Hopcalite catalyst. Instruments em* 
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After normalizing and heat-treating, the 
shafts have an ultimate strength of from 
128$00 to 130,000 pounds, with an elastic 
limit of from 88,200 to 96,500 pounds. They 
can be twisted from six to nine degrees with¬ 
out permanent deformation and have a hard¬ 
ness of from 255 to 321 Brinnel. Each shaft 
is given an impact test to detect incipient 
flaws before machining and is also checked 
for desired hardness. 

After machining, the main and con¬ 
necting-rod bearing journals are ground 
to close limits. Every shaft is inspected 
for concentricity and alignment of bear¬ 
ings within a limit of 0.001 of an inch. 

Following this and other rigid dimen¬ 
sional inspections, all shafts are accurately 
balanced, both statically and dynamically, 


ploying this principle to give an alarm on 
exposure to tiny concentrations of the gas 
are necessarily more complicated and deli¬ 
cate than the simpler ones depending on a 
color change. Delicate electrical instru¬ 
ments measure the minute change of tem¬ 
perature produced and an electrically driv¬ 
en motor pumps the gas sample through 
the apparatus. These devices are built to 
use electric current from an external sup¬ 
ply or from a built-in storage battery. 

All of these instruments are widely used 
in places where there is danger from car¬ 
bon monoxide. Their value depends upon 
the fact that exposure of several hours is 
required to produce symptoms at even 
higher than minimum concentrations of 
the gas.— D. H. K. 


♦QUODDY 

TYR. Karl T. Compton estimates 
that the Passamaquoddy Tidal 
Power Project would, if ever com¬ 
pleted, represent an investment of 
1500 dollars per kilowatt as com¬ 
pared with an investment of 100 
dollars per kilowatt for an equiva¬ 
lent steam power plant. Modern 
steam plants have been shown to be 
less costly even than hydro-electric 
plants. 


Four Tons of Periodicals 

O NE of our readers, Mr. Vernon H. 

Springsted, of Schenectady, New 
York, recently wrote to us regarding a 
bound volume of Scientific American for 
the full year 1858, which was found among 
the effects of a man in a small village near 
his home. He added a note which seemB to 
have unusual interest: 

“The heirs of this man,” wrote Mr. 
Springsted, “found that he had very care¬ 
fully preserved almost every newspaper 
and magazine which he had-purchased dur¬ 
ing his lifetime, and filed them away very 
carefully in the attic of his home. Out of 
curiosity the accumulation was weighed 
and found to exceed four tons.” 


Cast Steel Crankshafts 

A LTHOUGH used for more than tw 
xn. years, the cast alloy-steel cranksha 
of Ford V-8 car and truck engines is stii 
unique in present day automobile mam 
facture. The shaft material has been di 
fined as a “high-carbon, hfgh-coppe 



Upper left: A group of cores 
which, when assembled, form 
a mold for casting four steel 
crankshafts in one operation. 
Left: A series of crank¬ 
shaft molds assembled in 
place on a conveyor, ready 
for pouring. Below: A single 
casting of four crankshafts, 
as removed from the mold, 
showing the gates and risers 


chrome-silicon alloy steel.” Each of the al¬ 
loying metals, in addition to the carbon 
content, gives the metal certain desired 
characteristics after the shafts have been 
heat-treated, such as rigidity, good bear¬ 
ing surfaces, and resistance to shock. 

Four shafts are cast vertically in each 
baked sand mold. Although called a “mold,” 
it is in reality a stack of 16 “cores,” the top 
core serving to hold the excess metal re¬ 
quired to fill spaces caused by contraction 
in cooling and to cause a whirling motion 
in pouring, which prevents washing away 
or grooving the mold. The molds are 
stacked and carried on moving conveyors 
to the pouring line and remain thereon 
until the shafts have cooled to a dull red 
temperature. 

The metal is prepared in four 15-ton 
electric furnaces, each consuming 10,000 
to 12,000 kilowatt-hours of electric current 
per eight-hour shift. It is then transferred 
to pouring ladles, each containing about 
1300 pound* of steel, sufficient for three 
molds or for 12 crankshafts. The pouring 
temperature range is closely controlled be¬ 
tween 2670 and 2700 degrees, Fahrenheit. 
The cluster assembly of four crankshaft 
castings weighs approximately 430 pounds 
in the rough state, including gates and 
risers. The furnace and other foundry 
equipment are sufficient for a production of 
6500 crankshafts daily, requiring in excess 
of 50 tons of metal. 

Since the shafts are not straightened after 
casting, they must be cast straight origi¬ 
nally, if the minimum amount of metal is 
to be left for removal in machining. The 
four crankthrow# also musk^p spaced 90 
degrees from one another id the finished 
shafts. This .require# the introduction of 
purposeful errors in the shape qf certain 
parts of the o*4d to counteract the effect 
of expansion *04 contraction of the steel 
in solidifying and cooling. 


the total permissible unbalance being 0.2 
inch-ounces at one point of reference. The 
shafts are of the “fully counterbalanced” 
type, wherein not only is the weight of 
opposing crankthrows compensated for/but 
the weight of the connecting rod bearings 
and that part of the connecting rods which 
rotates is also considered, Even the weight 
of the off within the hollow crankptat is 
included in the balancing operations. 

Finally, the bearing Mtripea*■ ai# .,w» 
ished, the shaft# being revolved ha tke ptae 
direction they rotate in the eogig* Mmm 
to make the 'the £STinUi 'm%: 

fora to actual conditions of a**, Addftfedftl 
inspection, dusking out of -off 4ioian'«d 
placing tlie ffniihed shaft* m 
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ered conveyor hooka to prevent damage to 
the surfaces, completes the manufacture. 

Compared with the forged shafts, the 
excess metal removed by machining is 9.5 
instead of 15 pounds, the cast shafts weigh¬ 
ing 72 pounds, and the forged shafts 80 
pounds in the rough state. The finished cast 
shafts weigh 62.5 pounds. The forged shafts 
weighed 65 pounds finished, the cast shaft 
being 2Mi pounds lighter. The time saved 
in machining and grinding is 20 minutes, 
five minutes on machining and 15 minutes 
on grinding, most of this because no 
straightening is needed. 


has ranged from a little over $1.00 up to 
$1.25 per square meter with a thickness of 
four inches of the finished concrete covering. 

With one complete set of machinery it 
has been found possible to complete about 
1000 square meters in seven hours with 15 
men, and the road surface has been found 
to be ready for traffic about 24 hours after 
starting the operation.— Dr. Alj B. Bryn , 
Oslo. NoruxiY. 

■ .. 

Parasites to Fight Fruit- 
Fly Cross Ocean by Air 


twins 

HP WINS are most common in 
Denmark and least common in 
Colombia, while the United States 
is near the average in its twin 
records. Twins occur once in 63 
births in Denmark, once in 250 
births in Colombia, and once in 87 
births in this country. The world 
average is one set of twins in 85 
births. 


Piston Dispersion of 
Stones in Concrete Roads 


V ICTORY in ajfaftttle involving millions 
of dollars in pRfcntial business may de¬ 
pend upon 19 tiny insects of two species 
carried to Honolulu from Africa aboard a 
Clipper plane by the United States Depart¬ 
ment of Agriculture. 

The tiny wasp-like insects known as 
Opius and Hedylus are parasites of the 
Mediterranean fruit fly and have a reputa¬ 
tion for being death to the flies. If Opius 
and Hedylus live up to their reputation, 
federal scientists believe it may be possible 
to eradicate the fly which infests several 
types of island-gTOWrt fruit. If the fly can 
be eradicated the quarantine against ship¬ 
ping some kinds ^ fruits to other parts of 
America may be lifted, resulting in a de¬ 
cided stimulus to .production in Hawaii. 
The insects arrived just three weeks after 


I N Norway there has been developed a new 
method for the construction of concrete 
road surfaces which has proved to be ad¬ 
vantageous with regard to saving labor and 
time. The method, which has been in¬ 
vented by Alfred Holter, Director of the 
Dalen Portland-Cement Factory of Brevik, 
Norway, briefly consists in the following: 

After the road surface has been suitably 
prepared, a layer of sand-cement-mortar is 
spread thereon to a thickness of from three 
to five inches. On the top of this layer is 
placed a second layer of crushed stone of 
about the same thickness. 

The stones from the upper stone layer 
are then pressed downwards into the un¬ 
derlying layer of mortar by means of pis¬ 
tons or plungers, which may be located on 
the surface of a cylindrical roller. The 
cylindrical roller usually is mounted in a 
truck adapted to roll on side rails, between 
which the layers of mortar and stones are 
placed on the road surface. 

An accompanying diagrammatical sketch 
illustrates the method, one photograph 
*hows the machine in operation, and a sec¬ 
ond photograph shows a road built by this 
method being completed. 

The cost of these concrete road surfaces 


leaving Sierra Leone on the west coast of 
Africa. Two hundred left Africa by boat 
but only 19 arrived alive. During their 
journey halfway around the world they 
were kept in a specially constructed con¬ 
tainer and fed on lump sugar and water. 
Most of the casualties resulted during the 
trans-shipment from the boat at Philadel¬ 
phia to the New Jersey station, it is re¬ 
ported. 

Importation of the insects resulted from 
a trip made to Africa by R. H. Van Zwalen- 
burg of the Hawaiian Sugar Planters Asso¬ 
ciation who was sent to find fruit fly 
parasites. Other scientists from Hawaii are 



Diagram of the plungers that di*~ 
perse stones in concrete. Lower 
left: The machine in use. Lower 
right: Finishing a road surface 



in various parts of the world seeking para¬ 
sites under the auspices of the AAA pro¬ 
gram in the Territory. 

Although only 19 arrived alive, they have 
u few relatives in Hawaii that came by the 
more prosaic steamer route. At present 493 
of the potentially important insects are be¬ 
ing cared for by federal officials prior to 
thrir release on the various islands of the 
Territory. 


Cold Sensitiveness Causes 
Swimming Danger 

D ANGER lurks at the bathing beach 
foi those unfortunate persons who are 
hypersensitive to cold. Facts about this pe¬ 
culiar condition were shown by Dr. Bayard 
T. Horton of the Mayo Foundation for 
Education and Research, Rochester, Min¬ 
nesota, in an exhibit of the American 
Medical Association. 

Nearly half of the persons studied col¬ 
lapsed after they had been in swimming, 
and some had to be rescued from the water. 
Besides the general reaction, which may 
cause collapse and unconsciousness, dis¬ 
coloration of the hands and feet and marked 
flushing of the face may occur. In one pa¬ 
tient, the temperature of the cheek in¬ 
creased several degrees at the height of 
the reaction. Cold air as well as cold water 
brings on the condition in susceptible per¬ 
sons. 

Experimental studies showed that the 
reaction is a chemical one. The effect of 
the cold is apparently to increase the 
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amount of histamine in the blood. This 
substance, which occurs naturally in the 
body, produces similar disturbances of the 
circulation when injected into the blood 
stream. 

Persons susceptible to cold can be de¬ 
sensitized by short daily immersions of 
the hands in cold water.—Science Service. 


Nature's Tiny Dams Stop 
Floods at Grass Roots 

F LOOD control begins at the grass roots, 
say soil conservation men in the United 
States Department of Agriculture. What 
they mean is that run-off should be con¬ 
trolled for an entire watershed, from the 
crest of the hills right down to the mouth 
of the rivers. 

In the uplands, at the headwaters of all 
streams, nature, if undisturbed, retards run¬ 
off by throwing across practically every foot 
of land under forest or grass cover—a maze 
of “alow,” “stop,” and “detour” signs—an 
interlacing system of tiny dams. A dead leaf, 
a blade of grass, or a root tangle stops a 
raindrop from running—changes its direc¬ 
tion again and again, makes it creep away. 
Floods are made up of raindrops infinitely 
multiplied and brought together in a hurry. 

Farmers are adapting nature’s method 
of flood control when they keep their fields 
rough and plant soil-holding water-imped¬ 
ing crops. In contour farming each furrow, 
each tiny harrow scratch, becomes a small 
dam or terrace—doubly effective when rein¬ 
forced by grass cover. 

Department conservationists do not offer 
“flood control at the gruss roots” as a sub¬ 
stitute for darns and spillways farther down 
the valleys. They offer it as a reinforce¬ 
ment, localise it makes water creep away 
uml in so doing stores most of it in that 
greatest of all reservoirs, the soil. 


Cellophane Balloon 

J EAN PICCARD, stratosphere balloonist 
and research associate of Bartol Re¬ 
search Foundation of the Franklin Institute, 
has constructed a balloon of Cellophane to 
continue explorations of the stratosphere. 
The balloon so far built will carry only in¬ 
struments aloft but it is hoped that ex- 



The water in the pitcher, almost 
a quart, wai squeezed from the six 
and a half inch long sponge in the 
foreground. The sponge, made of 
cellulose by Du Pont, ha» many uses 


periments with it may yield important 
information both as to cosmic rays and 
other conditions in high altitudes and as to 
possibilities of better balloons. Cellophane, 
familiar wrapping on many commercial 
articles and packages, is made from wood 
pulp in a manner very similar to that which 
produces rayon, the difference being prin¬ 
cipally in the fact that the former is con¬ 
gealed from the syrupy liquid cellulose 
xanthate compound in a sheet instead of in 
fine filaments.— D. H. K. 


Brief Case Drawing Board 

S ENSING the need of engineers, drafts¬ 
men, contractors, designers, artists, 
students, and others for an efficient, com¬ 
pact and easily portable drawing board, 
H. E. Twomley has developed one that is 
unique. This board is only one quarter of 
an inch thick, requires no thumb tacks, 
and dispenses with a “T” square. 

The illustration shows the essential fea¬ 
tures of the board. Made of pressed fiber 
board, Masonite, its drawing surface is re¬ 
cessed sufficiently to give a raised edge on 
each of the four sides to engage the edge 
of a triangle for both vertical and horizon¬ 
tal lines. Steel spring clamps at each of the 



Drawing board of novel design 

four comers clamp the corners of the draw¬ 
ing paper tightly, and the corners of the 
raised edges beside these clamps are 
rounded so that the triangle will ride over 
them without catching. 

This new board is made in three sizes, 
the smallest being the one for 8 Vi by 11 
inch paper shown in the illustration. 


Don’t Force a Child 
T o Eat 

T HE common maternal mistake of forc¬ 
ing a child to eat was attacked vigor¬ 
ously by Dr. Clifford Sweet of Oakland, 
California, at a recent meeting of the Amer¬ 
ican Medical Association, reports Science 
Service, Malnutrition has been over-em¬ 
phasized until it has become a menace to 
the peace of mind of mothers, Dr. Sweet 
declared. The battle waged at many a meal 
provides an atmosphere for the development 
of any and every sort of behavior problem. 

One method used by Dr. Sweet to study 
the problem is to have parents let the child 
direct his own eating for three weeks while 
the parents keep, a record of what and bow 
h* eats, TbeiinPtbw oftenfiacU that her 



Even the wheelbarrow has been im¬ 
proved. The one shown is made of 
aluminum alloy and equipped with 
a rubber tire. The four and a half 
cubic foot size weighs 36 pounds 


child is eating more than she thought. 
Sometimes Dr. Sweet had trouble getting 
the last week’s record because the problem 
had disappeared and the mother lost interest 
in keeping the record. 

Definite faults in eating can usually lie 
corrected by proper methods, I)r. Sweet 
indicated. The child who does not like 
meat usually has not learned to chew it 
sufficiently to swallow it. Taking away food- 
the child says he does not like sometime* 
lias a magic effect; he may soon ask for 
them. 

“1 am certain,” I)r. Sweet concluded, 
“that no normal healthy child can long re¬ 
sist the demands of his body for food when 
there is added to it the example of the 
other members of the family eating the food 
that appears on the table or omitting it with¬ 
out remark, in an atmosphere of comrade¬ 
ship and enjoyment.” 


SAPPHIRE WINDOWS 

TjUINDOWS of synthetic white 
^ sapphire about 3 A of an inch 
in diameter are being used to pro¬ 
vide openings through which scien¬ 
tists can look into automobile cylin¬ 
ders and study what is happening. 
This material ahows the best me¬ 
chanical strength, transmission of 
visible and invisible light rays, and 
resistance to chemicals of any mate¬ 
rial used for this purpose. 


Direct Flame Evaporation 

F LAMES burning actually below the 
surfaces of solutions are solving prob¬ 
lems of evaporation in chemical manufac¬ 
ture otherwise impossible to solve eco¬ 
nomically. Experiments conducted at the 
University of Washington, Seattle, Wash¬ 
ington, have demonstrated the effectiveness 
of submerged flames in evaporation of liq¬ 
uids commercially which under other con¬ 
ditions crystallise so badly that heat is 
wasted in large quantities in the process. 
By using this method of evaporating solu¬ 
tions, natura| deposits of sodium sulfate 
and sodium carbonate are made cummer- 
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cially available since the economy of the 
process permits recovery of these com¬ 
pounds at a low enough cost to be eco¬ 
nomically attractive. The same method has 
been previously applied to the evaporation 
of viscous and tarry liquids which are diffi¬ 
cult to concentrate by oilier means. - 

n. H. K, 


Agricultural Imports 

I N our December issue, we pointed out 
editorially that while our agricultural 
exports for the first nine months of 1935 
had shown an astonishing decrease as com¬ 
pared with the 9ame period of 1934, our 
imports had shown an equally alarming 
increase, in response to requests for data 
on the complete year 1935, we are therefore 
giving below these figures: 


IMPORTS: 

YEAR 1934 

YEAR 1935 

Wheat (60 lb. bu.) 

1 5.848,.351, 

38.870,398 

Lard, animal oils 2-V 

fats 2,001,447 

18.895.241 

Pa tti r (lbs.) 

1 ,2 53.392 

22.074.642 

( ora ( lb bn ) 

J.VSV.JSf, 

43.242,200 

t a n net/ Meat (lb s 

4(>.780,1.78 

7 o,<>53,242 

LXPORTS 

Wheat (60 lb bu ) 

1 0.970.089 

232.905 

I arj , animal oils ^), 

It. S 4 <‘V.515.302 

1 1 1.014.001 

Putter (lbs ) 

1,210.71 < 

957.701 

t urn (56 lb. bu ) 

2.0,47,410 

177.382 

( an net1 M eat (lb\ ) 

1 11 >, 3 (> 1. K1 2 

12, So 3,973 


Trees Grow More Timber 
When Sharing Sun 

M AN can help Nature in the reproduc¬ 
tion and growtli of good timber, 
f inding out how to help most effectively is 
<*ne of the principal jobs of the Forest 
Service, United States Department of Agri¬ 
culture. Sunlight and water are vital to 
healthy tree growth. 

The accompanying diagrams illustrate 
three conditions common on forest lands. 
Where the overstory trees (those trees 



which overtop the rest) monopolize sun¬ 
light and soil moisture, young new growth 
does not come in and the understory stag¬ 
nates. The first diagram shows an over- 
*tory of old growth where old, mature, and 
defective trees may be getting more than 
their share of a limited place in the sun, to 
the detriment of the second-growth and new- 
growth. The second represents an over¬ 
dry of second-growth monopolizing the 
light with new growth again as the victim. 
In the third diagram, an overstory of new 
growth itself is overtopping smaller new 
trees. 

For rapid growth and maximum timber 
production, foresters seek to maintain a 
desirable balance of old growth, second 
growth, and new growth. Several types of 
general forest stand improvement measures 
are listed by the Forest Service: 

Cleaning —Cutting made in a stand not 
yet past the sapling stage (that is, in new 
growth) for the purpose of removing shrubs 
and herbaceous growth, vines, and trees of 
I'ndesirable form or spfw;ies that are injur* 
mg or are likely to injure promising trees. 

(Please turn to page 111) 



ENJOY NEW YORK 
IN THE WALDORF MANNER 

A most attractive feature of The 
Waldorf-Astoria is its sparkling social 
life... its balls, banquets and dances 
... its gay restaurants where New York 
gathers to enjoy sophisticated enter¬ 
tainment and the most famous orches¬ 
tras of the day. 

The Waldorf-Astoria is a gracious 
home with rooms that are charmingly 
+ furnished and comfortably appointed. 

Single rooms are $5, $6, $7; double 
rooms are $8, $9, $10. 

About-the-City-Bureau arranges sight¬ 
seeing trips, shopping tours; gives in¬ 
formation about theatres, art exhibits, 
concerts, museums, and historical 
* places; secures guides and interpreters. 

THE 

WALDORF 

ASTORIA 

•4, 

PARK AVENUE • 49TH TO 50TH • NEW YORK 


















THE AMATEUR TELESCOPE MAKER 

Conducted by ALBERT G. INGALLS 


B Y special request, Russell W. Porter, 
Associate in Optics and Instrument 
Design at the California Institute of Tech¬ 
nology, in the notes which follow, gives the 
amateur telescope maker a few first inti¬ 
mate glimpses into the operation of the 
grinding machine for the 200-inch Pyrex 
telescope disk in Pasadena, California, He 
writes: 

“A general description of this machine 




facets cemented to its convex surface. As 
is generally known, the 200-inch disk was 
cast in an open mold and hence its surface 
is approximately flat. Some 3tons of glass 
will have to be removed to bring the mirror 
to its spherical shape. The sagitta or de¬ 
pression amounts to 3.8 inches. Small size 
cast-iron tools will be used for roughing 
out the curve before using the full size tool. 

“The first operation on the disk will be 
to place it face down on the 
table (which is covered with 
2 inches of sponge rubber) 
and carefully calibrate the, 
positions of the 36 holes des¬ 
tined to receive the support¬ 
ing units that will carry 
this 17 tons of glass inter¬ 
nally at all inclinations to 
gravity. The holes will then 
be ground out, the bark 
ground, and the edge ground. 
The disk will then be turned 
over and the rough grinding 
of its surface commenced. 

“The 120-inch flat disk 
received earlier has a ma¬ 
chine of its own, similar to 
the machine here shown, but 


requisite amount of humidity. The opti¬ 
cians like to work in a rather high humidity 
and a temperature of about 70 degrees. 

“A visitor’s gallery is provided, sepa¬ 
rated by a glass partition, so that tha pub¬ 
lic may see what is going on at.lUpy time. 
1 never go into the optical ahop—'and I go 
there quite often—without seeing several 
faces glued to that glass partition, evidently 
wondering what it is all about. Aud you 
will find them there for the next four years 
the scheduled time for completion.” 


N UMEROUS readers have asked us why 
we did not, loginning several years ago, 
publish the data about the design of the 
200" telescope. The reason was that, while 
the project was announced several years 
ago, the design was not settled—it had 
only been begun. It will be understandable 
why those who have had the most to do 
with it did not wish to rush into print at 
each successive stage of the constantly 
changing evolution. Now that most of the 
design has been settled and actual con¬ 
struction begun, we hope occasionally to 
give our readers some of the homely de¬ 
tails, written not as the average news 
reporter would describe them for a general 
audience but for the telescope 
maker. 


Figure 1: The grinding table 

will interest any amateur who has made a 
reflecting telescope. 

“In Figure 1, 1 is the table on which 
the disk will remain throughout the grind¬ 
ing, polishing, and figuring—in fact it is 
the cell of the telescope tube itself, and 
the mirror will never leave it after it is 
finished. The individual supporting units 
are not shown. The table is on trunnions 
that allow the mirror to be brought to 
vertical for testing. 

“The grinding and polishing tools are 
controlled by a rotating spindle or driving 
pin, attached to the trolley 2. This trolley 
moves back and forth transversely on the 
bridge 3. This bridge in turn travels lon¬ 
gitudinally on tracks 4, attached to the 
main frame of the machine. 

“The driving mechanism for both the 
trolley and bridge motions is the scotch 
yoke. Figure 2 looks dow r n on the trolley 
yoke, and Figure 3 is a side view showing 
one of the pair of yokes that move the 
bridge. The tracks supporting the bridge 
are extended at the rear of the machine so 
that polishing tools may be well away from 
the table for warming the pitch facets pre¬ 
paratory for hot pressing, and also for 
washing off the grinding tools. 

'‘At 5, Figure 1, is the control station 
where the operator has complete electrical 
control of all the various motors and mo¬ 
tions. 

“The maximum stroke is 6 feet for the 
trolley, and 6 feet for the bridge. When 
used together, the tools may be made to 
move in a variety of strokes. Speeds on the 
track are from 8 to 25 feet per minute. 

“Figure 4 shows the full size tool in pro¬ 
cess of being covered. When ready for 
grinding it will be covered with 1928 glass 





Figure 2: Trolley yoke from above 

smaller and with a different driving mech¬ 
anism. The disk at present is fine ground, 
and flat to 0.00012 of an inch (concave). 
Its flatness was controlled during grinding 
by testing its surface with a stretched 
piano wire, but sufficient reflection was ob¬ 
tained at grazing incidence to allow an 
optical check test which confirmed those 
of the piano wire. Polishing and figuring 
this ten-foot flat will not be gtarted until 
the 200-inch mirror is figured spherical, 
the reason being obvious to mirror makers 
who have made flats for testing at the 
focus. 

“The room in which the work is done 
is 165 feet long, 52 feet wide, and 39 feet 
high. The walls are covered with cork in¬ 
sulation. There are no windows. The room 
is illuminated from overhead by electric 
lights in the roof* and by mercury vapor 
lamps around the walls. The air is condi¬ 
tioned, washed, tempered* and given the 


A MONG amateur telescope 
. makers and doers of prac- 
tical things in England is F. 
J. Hargreaves, Director of the 
Photography Section of the 
British Astronomical Associa¬ 
tion—an amateur association 
which we have previously 
urged American amateurs to 
join in order to obtain the 
monthly Journal , which is a 
live one. Mr. Hargreaves now 
sends us from Mirastelle , 
Woodland Way, Kingswood, 
Surrey, England, the following 
communication: 






Figure }i Side view *f (MU&iae 
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Figure 4: Making the big tool 


“The purpose of this letter is to enlist 
your help in a matter 'which I and some 
of my friends have very much at heart. 
I refer to the systematic observation of the 
surface features of Jupiter. This subject 
also supplies an answer to the question in 
the second paragraph on page xi of ‘The 
Hook.* 

“The systematic observation of Jupiter 
seems to be indigenous to this country. 
Observers elsewhere make occasional obser¬ 
vations, sometimes of great value, but no¬ 
where else, so far as 1 know, do observers 
watch the planet on all available occasions, 
for hours on end, timing the transits of 
markings across the central meridian. 

“The trouble, however, is that England 
lies in high northern latitudes, and when 
Jupiter is below the equator the opportu¬ 
nities for observing it here fall off grievous¬ 
ly. Last apparition, for example, my total of 
transits was only 220, as aguinst 1500 and 
more in previous years. The present appari¬ 
tion will be worse. 

“There is nobody in the southern hem¬ 
isphere interested in this work, unfortunate¬ 
ly; although we have made many efforts 
to rouse our brothers in South Africa and 
Australia to action, there has been no 
adequate response. 

“Now the United States extends a good 
way south, and conditions even in the 
northern states are much more favorable 
than in England when the planet is in low 
southern declination, as at present. Largely 
owing to your efforts, there must now be 
hundreds of people in America who have 
made good telescopes and who would be 
glad to know of some useful astronomical 
work that they could undertake. Any tele¬ 
scope of 6 inches aperture and upwards is 
suitable; I have obtained as many as 60 
transits in a single evening and also many 
detailed drawings with a 6 Vi-inch reflector. 

“Apart from latitude, there is the scarcely 
less important matter of longitude. Even un¬ 
der the most favorable conditions we can 
observe only for about 10 hours; for the 
next 14 hours the planet is below the hori¬ 
zon. As the rotation period is just under 
ten hours, you will appreciate that there 
are necessarily large gaps in the records 
of observers grouped on a small island. If 
w e had similar observers in a widely differ¬ 
ent longitude, these gaps would be filled. 

“The Observations themselves require* 
apart from a telescope, only a clock or 
watch showing Greenwich Mean Time to 
the nearest minute, or local time if the 
observer viral correct ior his longitude* The 
observer must learn the names of the various 
belts and aonet, and of course must have 
a good ahd Bound judgment. 

Men wbq set &{sfi covered with cobwebs 
(but cannot see the &P|e markings on that 
are wot ns a ?ule useful as Jovian 


Amateur Telescope Makers 

To moke a GOOD telescope requires suitable materials. 
You cannot afford to fail because of poor stuff. 

We offer supplies selected after long experience, at 
prices extremely low considering their high quality. 

A six-inch telescope MIRROR OUTFIT -flats, abtaiiTM, pitch 
end rouge;—All you need to grind end poliah e GOOD 
perebolic mirror WITH INSTRUCTIONS *3.00 

A suitable EYEPIECE:-—positive, achromatic *4.00 

A really accurate one-inch PRISM (inferior prisma introduce 

distortions which ruin the definition of even the beet mir¬ 
ror) *6.00 

With these, and patience and intelligence, you can make a 
REAL ASTRONOMICAL TELESCOPE. 

We will also answer your questions and test your mirror. 

These services are free. Write for our price list of supplies . 

JOHN M. PIERCE _ 11 Harvard St ♦, Springfield , Vermont 



ATEMSC0 OCULARS 

Approved and used from Coast to Coast 
Ramsdkn Eyepieces—U 4" Diameter 
lip ask Mounted—Jihkk Lins ('ei.ls 
Focal Lengths 1 — '//’ —J 4 " 

One Dollar Each—Postpaid 

Amateur Teleacope Maker* Supply Co. 

24 Weat 20th Street New York, N. Y. 

Also Sold the 

Northwest Amateur Telescope Supply Co. 

P. O. Box 945 Weahburn, Wisconsin 

(r>fHci i(il h v Circular fur Stamped Envelope) 


Prepared Microscope Slides 

On Standard 3" x 1" Slip 

23c each—5 for #1.00, Postpaid 
(Ns Stamps) 


Diatoms from : 


A (Jyongyos, Hungary 
B Santa Barbara, 

Uulir. 

C. Ukraine, V. 8. 8. R. 
I). Grant City, N. Y. 

K. Shasta County, 
Calif. 

F. Culvert County, Md. 
O. Virgin Valley. Nev. 
H. Corniackfl, New 
Zealand 


I. Saint Laurent, 
France 

J. Troy, N. H 

K. Santa Monica, Calif. 

L. Klttlas, Oregon 

AJ. Radioluritt, tiarlm- 
doca 

N. Araehnotdlacus 
Khrenbergl 

O. Hurlrella gumma 


Diamond Cut Stag* Micromotors and Oeular 
Disks $1.50 per aat Postpaid. Metric System: 
2 mm. lOtha and lOOtha mm. divisions. Ocular 
ruling 5 mm. in 20 parts. English System : .025- 
tneh in 25 part* (each division-: 1/ 1000") , oc¬ 
ular ruling u.2-lacii in 20 parts. 


HARRY ROSS 

Scientific and Laboratory Apparatus 
84 West Broadway Nsw York. N. Y, 


l—TELESCOPE MAKERS- 

MUUtOH OUTFITS 

2 floss dl»ei, correct thickness, abra- 
pink, rougo template. Instructions, etc. 


•Ives, tampered . __ 

Finest quality guaranteed. 6" 
PYREX KITB aa above. 


$4.00 

LOO; 8"—$0.00 

PYREX MIRRORS 

Made to order, correctly figured, pol¬ 
ished, paraboiUed and aluminized. Writ¬ 
ten guarantee. Prices upon requent. 

We de pollablof, parabolizing and aluminizing. 
MIRRORS TESTED FREE 
PRISMS GUARANTEED SATISFACTORY 
bln.—$1; r—$2.75; t •/»"—$4.50: IH B -$6. 
Prisms, tapir I montit, 1"— $1.75; I Vis ” — $2 ; I ft*'— $2.25 
RAMS DEN BYBPIBCES—finest quality lineas 
In brass mountings, standard l»/«" dlam. 

ys at Vi* F.L,. $4.00; I 3 F.L.f.$2.50 

n* F.L. $ teas aytaReea stand. iVa" dla, $3.00 

KELLNER 3 Nm artWpIs syeptaee IV*" F.L. $4.00 

•Pt’ohHI’Swj?' *f0LD( f R*. U Tdjirtt.bl. U.S0 

srabs*'": *V*> 

KK KK ealalag Trbwptt. M1ertHHVp.il, Ungevlgri, 
etc, Oomplet. Intinetiot t. far lelwrop. Making, lOg. 

PRECISION OPTICAL SUPPLY CO. 

991 E. IMrd Siwt N.w York City 


ALUMINIZING 

NEW SURFACE-HARDENED ALUMINUM 
COATINGS 

with greater resistance to mechanical abrasion 
and uniformly superior In reflectivity at the 
same reasonable prices maintained In the past. 
Coating Price.: 4"—*1.73, 3"—*2.00, 6" 
—*2.50, T —*3.00, 8"—*3.50, 9”— 

*4.25, 10"—*5.00, 11"—*6.50, 12"— 

*7.30, and 12 V;"-—*8.00. Larger eine* up 
to 36 inches in diameter on request. 

LEROY M. E. CLAUSING 

5507 5509 */ 2 Lincoln Ave. Chicago, III. 


Telescope Makers’Supplies 

RAMSDEN EYEPIECES 

$4.00 each—l> a "-$0.00—2"-$10.00 
The Kaimuien Eyepiece Is Ideally suited for the 
reflector. Being free from coloi and distortion, 
It does not transmit color lu the mirror and has 
u large flat field. 

Mirror Kli* up to xml Including 12". 6" Kits $4.00 
each Other slued proportionately low. These kit* In¬ 
clude the wry finest uhruilvcs, pitch Mid rouge ot»- 
talnuhle. 

MIRRORS SILVERED and LACQUERED 

<i"-$2.Q0— 8"-$2.50—10"-$3.00—12"-$3.50 

Write for Free Circular 

DONALD A. PATCH 

3 8 Crescent Street Springtiald, Vermont 


TOLLES EYEPIECES 

M>", Mi". U" c.r 1. <fr $8.00. e.r.l. (" $8.00 

Alumlnixed Diagonals 

for R" mirror $1.50 for li>" mirror... $2.50 
fai H" 2.50 rut 12" 5.50 

TELESCOPE MIRRORS 

Made to order with securatt* figure 

MIRRORS FIGURED 

C. H. NICHOLSON 

2912 N. Racine Avenue Chicago, Illinois 


BAUSCH dc LOMB 
U. S. Navy Teleacopes 
$12.50 

Formerly used on Urge calibre guns. Limited amount, 
$12.50 each. Makes an excellent finder. Has many other 
uses. Consist# of an optical system of 7 lenses, tele¬ 
scope draw tuba, erector draw tube and eyepiece draw 
tube. Also excellent scope for spotting game or targets. 
Object Lem" 2"; Variable, magnifies from 8 Jo 10 
powet; Exit pupil 0 2" to 0.00"; Eye l/ens 15/HT. All 
bronze Bntl braas. Cross Hairs. Angular field 8°*0' te 
12 1 ; Erect Imago. Weight 6 lbs. 

Beat fa 10 days* approval. Remlttaase 
aunt aaaaaipaay all arPera. 

MANHATTAN ELECTRICAL RARCAIN HOUSE, INC 
IBS rultM ttrwt. Ot,t. «.«. Nvw Y«rt City 
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Fourth Edition 
Revised 
Autumn, 1935 

AMATEUR 

TELESCOPE 

MAKING 

The Reflecting Telescope 
Tools and Materials 
Foucault’s Shadow Test 
Polishing the Glass 
Final Shaping 
Finishing Touches 
Mounting the Mirror 
The Refracting Telescope 
Grinding the Lens 
Testing and Refining 
Mounting the Lens 
Adjusting the Telescope 
How to Find Celestial Objects 
Telescope Housings 
Theory of Eyepieces 
Types of Eyepieces 
Making Eyepieces 
Design Principles of Mount¬ 
ings 

Motor Drives for Telescopes 
Solar Research for Amateurs 
Making a Spectroscope and 
Spectroheliograph 
Making Compound Telescopes 
Making Optical Flats 
Making a Sun Spectroscope 
Photographing with the Tele¬ 
scope 

And a “miscellany,” being a 
200-page mine of useful informa¬ 
tion, mainly practical, baaed on 
amateurs’ actual difficulties, con¬ 
cerning 1001 aspects of amateur 
telescope making, and contain¬ 
ing a multitude of hints, wrinkles 
and suggestions on grinding, pol¬ 
ishing, testing and shaping. This 
part includes minutely detailed 
30-page instructions for silvering 
glass, which leave nothing to the 
beginner’s judgment. 

500 Pages. Profusely illus¬ 
trated with more than 300 
figures and photographs. 

AMATEUR 

TELESCOPE MAKING 

Postpaid $3.00 domestic 
$3.35 foreign 

SCIENTIFIC AMERICAN 

24 West 40th Street, New York, N. Y. 



Figure 5: Vard dividing engine 


observers. The observer notes that a dark 
marking of some kind on the North Tem¬ 
perate Belt, for example, is a little to the 
right of the central meridian. As it moves 
towards the left there will he a time when 
it appears to be exactly central of the hell. 
It is then on the central meridian, uml the 
time is noted thus: 

I) spot N T B 8 h 24 m , 
or whatever the* time was. 

“If it is a hump on the south edge of the 
North Equatorial Belt it would he described 
as 

Hump S edge NEB 

“The list of such observations can be 
diversified by sketches of details, or whole- 
disk drawings If the separate observations 
are numbered serially throughout the ap¬ 
parition, the objects in the sketches can be 
identified by a reference to the serial num¬ 
ber. 

“Apart from actual observing, the observ¬ 
er will also be required to reduce his ob¬ 
servations to longitude (zenographic) by 
the aid of tables in the ‘Handbook’ of the 
B.A.A. This is tedious, but requires noth¬ 
ing more of mathematics than simple ad¬ 
dition and subtraction. Finally, observers 
undertaking this work would be welcomed 
as members of the B.A.A., although nat¬ 
urally this is not a requirement hut only an 
invitation. 

“Observations such as these, however 
simple they may seem, are very great 
importance for a study of the movements 
of the various currents on Jupiter, They 
are interesting in themselves, as the observ¬ 
er can easily follow the various currents 
and their changes by plotting his own ob¬ 
servations on squared paper, and if several 
observers are in touch with one another by 
correspondence the sporting spirit is easily 
aroused and they vie with one another in 
the matter of numbers of observations. 

“The present Director of the Jupiter 
Section is B. M. Peek, of Sohan , Silhill Hall 
Road, Solihull, Warwickshire, England. 1 
am writing for him, because I have al¬ 
ready been in communication with you 
and am an A.T.M. He will supply all the 
nece^sarydnformation to anyone interested.” 

O N page 65 of the earlier editions of 
“A.T.M.” is a somewhat old picture of 
Vard B. Wallace, and now from the same 
Mr. Wallace, who writes on the letterhead 
of the “Vard Mechanical Laboratory—Sci¬ 
entific Instruments,” 3135 Blanche St., Pas¬ 
adena, Calif., we receive a description of a 
neat engine for dividing setting circles and 
making protractors, made in his laboratory. 

“The table of the engine (See Figure 5) 
is a little more titan 14” in diameter and has 
360 teeth cut on the edg$. The tabje is split 


through the center line of the teeth, so that 
the upper half may he rotated with respect 
to the lower half. After the teeth were 
hobbed (in the Astrophysics shop at 4 Cal 
Tech’) the two halves of the gear were 
shifted and lapped 144 times in different 
positions. The ultimate result was that there 
is no visible error in the teeth in any posi¬ 
tion when viewed through a glass. 

“In Figure 6, at the left you will note 
a pair of cams on the same shaft as the 
( rank. These cams actuate two pistons in 
small hydraulic cylinders. The liquid from 
these two cylinders flows through the tubes 
to the tracelet mechanism. One tube con¬ 
nects with a cylinder that moves the trace- 
let back and forth. The other raises the 
tool on the back stroke so that it is free 
of the table while the latter is turning. This 
will seem like a needlessly elaborate de¬ 
vice till you consider that it is necessary 
to shift the whole tracelet mechanism lat¬ 
erally on the bridge to accommodate large 
or small protractors. It is required that 
the tracelet be raised and lowered to take 



Figure 6: Other side of Figure 5 


thick or thin work. On top of all that it 
is also necessary to be able to rotate the 
tracelet so that bevel or even cylindrical 
work may be done. With the hydraulic 
system, all this is accomplished with no 
difficulty other than the slight bending of 
the tubing. To do the same thing mechan¬ 
ically is quite a task. 

“The machine is almost silent in opera¬ 
tion. The engine will scratch 360 lines on a 
disk in about 14 minutes, putting long and 
short lines in their proper places, and upon 
completing the disk it will shut itself off 
and ring a buzzer for attention. You will 
notice that the tracelet is inclined at a 
slight angle in the pictures. This was for 
some bevel work that we do in production.” 

F ROM time to time we receive inquiries 
about apparatus for making setting cir- 





Figure 7t Drvktiag engine* B. of ! 

* 




AUGUST • 1936 


SCIENTIFIC AMERICAN 


103 



Figure 8: Dividing head principle 


clcs. The Vard apparatus, just described, is 
of course very far too fine an instrument to 
construct just to make circles for a tele¬ 
scope or two—in fact it is a finer instrument 
than most telescopes themselves, and then 
some. The one in Figure 7 goes still farther, 
being the circular dividing engine at the 
National Bureau of Standards and about the 
last word in such things. It can be used to 
graduate circles up to a meter in diameter. 
Such a machine costs about 10,000 dollars 
or more, and will graduate so that the errors 
are only about one second of arc and in 
some cases even less. This is better than a 
millionth of a circle. 

In good machine shops dividing heads 
are used as attachments to milling machines 
for all sorts of fancy purposes. Figure 8, 
reproduced by courtesy of the Cincinnati 
Milling Machine Company, shows how these 
work. The handle at the right has a spring 
pin that drops into holes evenly spaced 
around a circular index plate. Through the 
gears shown in section it actuates a worm 
und worm wheel, the work being attached 
to the shaft of the latter. Such rigs cost 
well up into the hundreds of dollars. 

Figure 9 shows a dividing head phis a 
divider that divides to one second of arc, and 
is made by Kearney and Treeker. The cost 
is about the same as that of a medium-priced 
motor car. Most amateurs are lucky even to 
tfet a look at one, like a cat and a king. Amu- 
teurs desiring to divide setting circles may, 
however, rig up their own dividing heads, 
(To be continued in “A.T.M.,” Vol.ll.) 

M EMBERS of the Louisville Astronomi¬ 
cal Society want a 20" telescope and 
the Corning Glass Works will reduce price 
of Fyrex disks to about $80 each, provided 
five can be made at same time. Walter L.. 
Moore of that society, who is Associate 
Professor of Mathematics at the University 
°f Louisville (summer address Box 163, 
H.F.D, 1, Coral Ridge, Ky.), wishes to get 
the necessary five buyers together. Write 
direct to him, please, and enclose stamp. 

Stellafane get-together , Saturday, August 
Porter coming east /or it. Last call. 



Ffgare Another"dividing head 



Tinsley Telescopes 
and Supplies 

6" Kit complete for making reflecting 
mirror $5.00 

3" Kit for making objective Lens . $15.00 

Complete Instruments and parts. 

See our catalogue before you buy. Our stock is 
large, our prices reasonable. 

Send 6c for illustrated catalogue 
Advice and testing free 

TINSLEY LABORATORIES 

3017 Wheeler St. 1352-60 Duffer in St. 
Berkeley, Calif. Toronto, Canada 


You Will Enjoy This Unique New Book 

ASTRONOMY for the LAYMAN 

By FRANK REH. Foreword by Clyde Fisher, Curator of Astronomy, 
American Museum of Natural History. This admirable volume covers 
in detail every phase of the fascinating subject of astronomy. Build¬ 
ing up the concept of the architecture of the heavens, the author 
proceeds to a complete but non-technical description of our solar 
system. Throughout the text is scattered a wealth of quotations 
from the great poets of all ages and nations. The many unusual illus¬ 
trations are an important feature. 

At All Booksellers J3.00 


D. APPLETON-CENTURY COMPANY 35 Wtit 32«d Str^, N*w York 



TRADE MARKS 

AND 

UNFAIR COMPETITION 

By ORSON D. MUNN 


A Trade Mark is an intangible asset of a business, yet its 
actual value may grow so large that it becomes the very 
foundation on which depends the whole structure of the busi¬ 
ness. Because of this fact, every business man should have 
available such information on trade marks as will enable 
him to judge with a fair degree of accuracy the desirability 
of any mark which he may be considering. 

Here, in one handy volume, written in nondegal terms, is 
a simple yet comprehensive interpretation of the Federal 
statutes and the body of common law relating to trade marks 
and unfair competition. 

Price $ 1.00 postpaid 

Published by SCIENTIFIC AMERICAN 
24 West 40th Street, New York, N. Y. 









104 


SCIENTIFIC AMERICAN 


AUGUST * 1 m 


The neatest device .. * o/ the Decade! 

A Wrist Watch with 
4 “Timin g” Meters 



IERCE-CHRONOGRAPH 


Gives you accurate time, a stop 
watch, telemeter, and tachometer —a 
newly Imported timing instrument 
handy for sportsmen, persons en¬ 
gaged in scientific research, radio 
work, navigation, aviation. 

“Times" in seconds— 
and fifths of a second; indicates 
distance of light or sound from 
source; indicates miles per hour. 
Simple—efficient device with a thou¬ 
sand uses. Required equipment for 
officers of foreign armies. 


JT Priced tcithln your reach 1 
—^1 ■■ ‘"w rite for circular and jp- 
I_ dealer in your vicinity. J 

Drrnrr watch 

JT JJLIXVilli COMPANY, Inc. 

Afoul* lacturmr. A 1 mpvrtmri 
S3 Wort 46th St. Now York, N. Y. 


Marks Polarizing Plates 



POLARIZER—ANALYZER 
for All Purposes 

All sUes and shapes, unmounted, mounted in 
special fittings to your order, or in our standard 
fittings. 

POLARIZING MICROSCOPES. Convert your 
microscope for polarized light with our uni¬ 
versal Polarizer—Analyzer fittings—Park field 
illumination and beautiful colored effects with 
crystal, etc.- $7.85. 

TO OPTHALMOLOCISTS 

A new universal attachment to convert your 
opthalmoscope for polarized light; more detail; 
less glare; other new effects—$7.50. 

PHOTOGRAPHY 

Used as a filter to eliminate glare or highlights 
from water and other surfaces, and to obtain 
better contrast in your photographs. New cloud 
effects. Obtain deeper natural color in color 
photography. The Marks Polarizing Plate polar¬ 
izes from the ultra violet to the Infra red—no 
scattering of the light—high transmission. 

Stud for Froo Utoraturo A8-6 

POLAROID PRODUCTS CORP. 

153*16 TENTH AVE. 

WHITESTQNE, L, 1„ NKW YORK. U. S. A. 
Ts l — ! »«». Indoosaiocm $.7118 



WORLD-WIDE RADIO 

Conducted by M. L. MUHLEMAN 

Editor, All-Wave Radio 


Summer Reception 

HERE are occasions during the sum¬ 
mer months when reception in the 
standard broadcast hand is disturbed by 
heavy static or the severe electrical im¬ 
pulses induced in the antenna by nearby 
thunderstorms. It is during these periods 
when the shorter wavebands prove of real 
value. 

Natural static and disturbances from 
electrical storms are nor uncommon at short 
wavelengths, but there are many instances 
when interference-free reception may be 
had from foreign stations or from the local 
short-wave outlets of our own national 
broadcast chains, when reception in the 
standard broadcast band is out of the 
question. 

The next time natural static is particu¬ 
larly severe in the standard broadcast band, 
try switching to 25 or 31 meters for the 
reception of a desired program. You need 
not necessarily know the wavelength of the 
short-wave station as more than likely you 
will have no difficulty in recognizing the 
program in one or the other of these two 
bands. If the program cannot be found at 
these wavelengths, try 49 meters, where 
static disturbances may still be much less 
severe than in the standard broadcast band. 


Selected Programs 

ONTHLY bulletins on Selected Radio 
Programs, which have been distrib¬ 
uted free to the listening public for the past 
year by The Radio Institute of the Audible 
Arts, have been considerably enhanced by 
the addition of data on foreign short-wave 
broadcasting. There are listings of selected 
programs as well as news broadcasts in 
English, In addition, there is usually a list 
of the foreign short-wave stations easily 
and most satisfactorily tuned in, including 
the frequencies and schedules. 

Requests for these bulletins should be 
mailed to Pitts Sanborn. Director, The 
Radio Institute of the Audible Arts, 420 
Lexington Ave„ New York City. 

Local and Distant 
Stations 

ANY short-wave listeners are curious 
as to why they find It possible to re¬ 
ceive stations thousands of miles distant yet 
fail in intercepting signals from stations no 
more than 50 or 100 milea away. 

The answer lies in the behavior of radio 
waves of short length or high frequency. 
The ground waves—tho#« which follow the 


curvature of the earth—die out rapidly and 
seldom can be picked up at a distance of 
more than 50 miles from the station. The 
sky waves—those which leave the earth- 
travel upwards and are reflected back to 
earth by an ionized layer in the upper at¬ 
mosphere. The waves can be picked up only 
at those points where they again strike the 
earth, which are many miles distant from 
the station. Between these points no wave 
is present. 

In other words, the radio wave skips over 
a portion of the earth, and if your receiver 
is located in this area, the station cannot be 
heard except under freak conditions. It is 
for this reason that a listener in New York 
City may have difficulty in picking up an 
eastern short-wave broadcasting station, yet 
find it comparatively easy to pick up sig¬ 
nals from stations in Europe, Canada, 
South America, and so on. 


Radio on the 
“Queen Mary” 

R ADIO listeners who wish to intercept 
the radiophone transmissions from the 
Queen Mary during her transatlantic voy¬ 
ages will be disappointed to discover that 
all ’phone communications other than di¬ 
rect broadcasting are made secret by means 
of speech-scrambling equipment. This sys¬ 
tem, similar in effect to the one employed 



IfttematMwal marine radio op*r*- 
ton ro the control room on cfea 
Q***n Mery, tfh* trmm 
fat •wsy > itMMtad«r ttoppoSSooei 
tU* room ■ by « dSalta® «p«MB 
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by the A. T. & T„ is employed to insure 
privacy to subscribers. 

However, there is always the possibility 
of intercepting a broadcast or unscrambled 
conversation between the ship operators and 
the shore stations. 

The call of the Queen Mary is GBTT. 
To the best of our knowledge, the trans¬ 
mission frequencies employed are as fol¬ 
lows: 4100 kc, 4420 kc, 8840 kc, 12,340 kc, 
13330 kc, 16,420 kc, and 17,800 kc. The 
lower frequencies are employed during the 
hours of darkness, or during the periods 
when the ship is a short distance from the 
ghore station, and the higher frequencies 
are employed during the daytime when the 
ship is a considerable distance from the 
shore station. 


The Mystic Hand 

HE possibility of mis-tuning an all¬ 
wave receiver, and the disadvantages of 
“frequency drift” have been eliminated in 
u number of the new Crosley all-wave sets 
1 in the introduction of “The Mystic Hand” 



One of the new receiver! employ¬ 
ing automatic frequency control 

which automatically tunes the receiver to 
the proper place on the dial. Instead of 
merely indicating the correct place on the 
dial, the device automatically picks it out. 

In addition, this feature reduces inter-sta- f 
tion noise and compensates for frequency 
drift of the oscillator circuit. 

This system is known technically as au¬ 
tomatic frequency control, and is also re¬ 
ferred to as “lock-in tuning.” It cannot, of 
course, pick the desired station for you, 
hut once you have at least tuned to the 
fringe of the desired station, it will auto¬ 
matically take care of any discrepancy that 
may exist. The listener is therefore insured 
that the receiver is always accurately tuned 
to the station being intercepted. 


Shoht^Wave Tuning 

I N tuning for short-wave stations, it is 
essential that the station-selector knob is 
turned slowly. Tuning for these stations re- 
quire* the same decree of tsare and precis* 
ion of adjttatpt$nt as ybq would give the 
vernier controls on a high-power micro- 
scope. The secondary or vernier pointer on 
the dial scale must be made to traverse the 
frequency divisions at a very slow rate. If 
Jhe movement of this pointer is rapid, it is 
difficult to perceive the "presence of short¬ 


wave signals. Great care is required in tun¬ 
ing if any but the stronger signals are to he 
heard. 

There are other precautions equally as 
important; for instance, the dial calibra¬ 
tions of an all-wave receiver are not accu¬ 
rate when the receiver is fir^t turned on. 

A receiver will “drift” in frequency as 
much as 20 to 60 kilocycles (2 to 6 mega¬ 
cycles) during the warming-up period and 
will settle down only temperature sta- I 

bility is reached, which will take from 10 
to 15 minutes at least. 

This explains why a station tuned in im¬ 
mediately after the receiver is turned on 
will slowly fade out, t and will be lost alto¬ 
gether unless the receiver is re-tuned to make 
up for the discrepancy in frequency due 
to drift. This also explains why a station j 
known to he operating on a certain fre- I 
quency cannot he heard when the receiver 
is first turned on if the dial pointer is set 
to the proper position. In this instance, 
however, the station will slowly appear if 
the pointer setting is not disturbed, as the 
receiver will “drift into proper calibration” 
as it warms up. 

Few all-wave receivers are so accurately 
calibrated that one can set the dial pointer 
to the exact frequency of a known station 
and expect the station to be properly tuned 
in. It is usually necessary to set the pointer 
at the approximate frequency of the desired 
station and carefully rock the station-se¬ 
lector knob hack and forth until the station 
is located. 

Seeking unknown stations is an art in 
itself. Many distant stations are there on the 
dial scales to he heard, hut the majority of 
them are passed over by the inexperienced 
listener. The reason for this is simple; 
since short-wave signals are subject to fad¬ 
ing, the listener may well tune through the 
station during the fade and never he aware 
of the presence of a station at all. This is 
almost sure to happen if the signal fades 
during a period when no program is being 
broadcast. Under such conditions, the only 
possible indication of the presence of a sta¬ 
tion carrier is a very weak hissing noise. 

In roving the scales, then, it is important 
to listen for carrier hiss. The receiver 
should be carefully tuned for the loudest 
possible hiss, and left so until broadcasting 
or station anouncements commence. If the 
signals are still too weak, stick with them, 
for in another minute or two they may be 
so loud that it will he necessary to turn 
down the volume. There are few stations 
that cannot he intercepted moderately well 
when they come out of a fade and reach 
maximum strength. 


Scientific Research 
Broadcasts 

NEW half-hour radio program spon¬ 
sored by General Electric popularizes 
scientific research and makes it easily un¬ 
derstandable to the layman. Originating in 
Rice Hall in the G.E. research laboratory in 
Schenectady every Saturday night at 7:30 
o’clock, Eastern Standard Time, the pro¬ 
gram is broadcast by WGY in the standard 
broadcast band and on the short waves by 
W2XAF. It consists of a popular talk by 
one of the scientist* of the laboratory staff, 
and a “Science Exchange” through which 
questions of a scientific nature sent in by 
radio listeners are answered. 





AIR’S THE WAY 
TO GO TODAY 



Today it's the smart thing to go by 
air. You save time. And in the lux¬ 
ury of your upholstered arm chair, 
you enjoy a sense of complete re¬ 
laxation, So that you reach your 
destination refreshed . 

Before the year is out , well over 
a million passengers will be served . 
This will be more than double the 
number carried in 1934. 

On these modern planet you 
travel in such quiet and comfort 
that you are scarcely aware of 
the engineering achievements 
which make your trip possible. 

UNITED 

AIRCRAFT 

MANUFACTURING 

CORPORATION 

Makers of 

WASP AND HORNET ENGINES 
HAMILTON STANDARD PROPELLERS 
VOUGHT CORSAIRS 
SIKORSKY AIRLINERS 





EAST HARTFORD, CONN, U. S. A. 
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The emaUest 
Reflecting Camera 
with a 

Focal Plane Shutter 



The 

internationally 

known 

IHAGEE 

EXAKTA 


JIM OK 

The Miniature Mirror Reflex 
equipped with an F4.5 Ihagee 
Anastigmat Lenx 3 inrh focus 
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A few of Its feature*: 

Knob for winding flint and 
shutter simultaneously. • 
Makes double exposures 
impossible. • Shows image 
right side up. • Takes 8 
vest pocket size pictures 
1% x 2V> on standard No. 
127 film. • Has regular 
speeds from 1 25th to 
l/500th part of a second. 

Send for Booklet S.A.E. 


TRADE IN 
YOUR OLD 
CAMERA 


m 1 ; . 

m a •.&■•••.• 








CAMERA ANGLES 

Conducted by JACOB DESCHIN 


Lichtinc for Drama 

N OW and then someone brings up the 
exploit of Edward Steichen—today al¬ 
most a legend in American photographic 
annals, though a very active camera artist 
—in photographing a white cup and sau¬ 
cer no less than a thousand times in an 
effort to plumb the mysteries of photo¬ 
graphic lighting. While it is not advocated 
that all our readers straightway get busy 
emulating America’s photographic ace, the 


r W* 


A single spotlight produces a high¬ 
ly dramatized and unusual portrait 

serious worker will understand the spirit 
that prompted him; namely, the desire to 
know first and to do afterwards. 

The subject of photographic lighting 
covers a vast field and deserves the careful 
study of every earnest camera-hobbyist. In 
this little discourse, which concerns itself 
specifically with some of the methods which 
can he used in lighting for dramatic effects, 
some inkling will be had of how a little 
thought and experimentation will give re¬ 
sults which can approximate the work of 
some of the best of today’s professionals. 

Lighting for drama, as differentiated 
from straight lighting, involves the use of 
a concentrated light source to give accent 
and prominence to some object in order 
to achieve a striking effect, to give ’‘punch” 
and forcefulness. A subject which under 
general illumination would seem lost and 
insignificant might, if properly lighted by a 
spotlight, be made to assume an air of great 
impressiveness. The chief characteristics of 
a “dramatized" photograph consist of 
strong, black shadows and equally strong 
highlights with few if any intermediate 


tones. Great contrast is the theme. It is the 
art of black and white in its purest sense. 

A floodlight illuminates; a spotlight em* 
phasizes. No attempt at dramatized lighting 
in photographic work can, therefore, be 
successful unless we use a spotlight. A 
combination of general lighting and “spot” 
lighting has been and can be used in this 
connection, but it will be found that the 
most successful results will be obtained by 
llie use of the spotlight alone. 

Some versatile workers have made their 
own spotlights, hut if the purse will permit 
-and it will not be put to too great a 
strain, since the cost of a good spotlight is 
quite reasonable—it is best to purchase one 
and thus take advantage of a product 
tumed out by specialists on the basis of 
an experienced engineer’s designs. Spot¬ 
lights are available which take either a 
Pliotoflood or projection bulb, the latter, 
for non-professional use, being usually 500 
watts. The projection bulb is rated to last 
about 200 hours. It will give a sharper out¬ 
line than the Photoflood, although for many 
purposes the latter may be just as useful. 
A good spotlight has provision for ventila¬ 
tion, the housing can be adjusted at vari¬ 
ous angles, the size of the light beam can be 
varied and the stand is so constructed that 
the housing can be raised quite high. When 
lower angles are desired than the height 
of the stand permits, it will, of course, be 
necessary either to raise the subject-matter 
being lighted or to remove the housing 
from the stand and place it on some lower 
makeshift support. 

♦ Deep shadows are the heart of the “dra¬ 
matic” photograph, and for this reason the 
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spotlight i» the ideal equipment. It is pref¬ 
erable to um a single “spot” since the use 
of more than one will involve conflicting 
shadows; some times, however, two “spots” 
can be used very effectively. Some fine 
photographs of dancers have been made in 
this way by directing a low-placed “spot” 
from each side of the subject, thus casting 
two separate shadows on the wall. 

This type of lighting is found most use¬ 
ful in connection with portraits and still 
life studies. Some idea of the possibilities 


Right: The full beam of the spot¬ 
light was used; below, a rectang¬ 
ular cardboard mask was employed 





welcomed. The “Speedway Agitator,” as¬ 
sures uniformity of development and proper 
fixing, and this without the drudgery of 
manual agitation. 

The agitator oscillates the tank at the 
rate of 60 times a minute and the man¬ 
ufacturers claim that a “reel immersed in 
solution advances clockwise as well as os¬ 
cillate*, guaranteeing; a continuous flow of 
the fluid over the fifoi.” 

Furnished for 1W volts A. C. or D. C., 
to plug into the ordinary light circuit, the 
agitator has a fully insulated, encased mo¬ 
tor, chrome-plated tcid proof tray designed 
with a pouring lip for over-flow of liquids, 
and is finished in black with chrome trim. 


will he found in the accompanying illustra 
tions. Simplicity should be the objective; 
the interest should center on a single point. 
Study the subject with the light at different 
angles and take plenty of time to decide 
when and from what point to shoot, 

Y'ou are not limited to the shape of the 
beam thrown by the “spot.” You can alter 
it to suit your particular requirements by 
cutting a shape out of the center of a piece 
of cardboard and holding or placing the 
latter in front of the “spot” lens. Thus, in 
the case of the decorated vase illustrated 
above, a rectangular shaped cutout was 
used. 


New Sponges 

T HE popular Viscose sponges, which 
were first introduced in two sizes in 
the shape of a cake of soap, and since then 
have become available in a more flattened 
form* are now being put out with a wooden 
handle. This facilitates handling the 
sponge in passing its artificial silk, ab¬ 
sorbent body over prints and negatives 
without the possibility of accidentally 
scratching the emulsion with the finger 
nails. This “brush-type, scratchless” version 
is available in small and large siaes. 


Agitator for Develop¬ 
ment 


AW/ ITH agitation of the tank during cU- 
W veiopmeni of a roll of miniature film 
being generally accepted as one of the 
prime tap of perfect processing, the 
appearance On ike market of a reasonably 
priced power driven outfit that will 4o the 
job adiemiflbatly aiid steadily should be 


New Hypo Formula 


W HILE retaining the time-honored ratio 
of 1 ounce of hypo to 4 ouncen of 
water, a new fixing formula for films and 
plates has been introduced by Eastman un¬ 
der the name F-5. Except for the addition 
of one half ounce of boric acid crystals and 
the fact that in mixing, the hypo and the 
acid hardener chemicals are dissolved suc¬ 
cessively instead of in the two-formula 
arrangement called for in the formula F-I. 
formula F-5 does hot differ from its fore¬ 
bear. F-l is still recommended for develop¬ 


ing papers. 

ACID HARDENING FIXING BATH 
Formula F-5 

Water (about 125°F .) 40 ounces 

Hypo 16 ounces 

Sodium Sulphite, desiccated 1 ounce 

Acetic Acid (20%) 3 fluid ounces 

Boric Acid, crystals M* ounce 

Potassium Alum 1 ounce 

('old water to make 64 ounces 


Avoiding Dust 

T HE motto “Put Everything Under 
Cover” may well be adopted by every 
worker in photography. No one realizes 
the consequences of not doing so as much 
as the worker with miniature films, where 
a tiny speck of lint or dust expands to 
heroic and extremely disturbing propor¬ 
tions when the negative is enlarged to the 
sizes found desirable in this field. One 
precaution to take is to house chemicals 
and other supplies in a cabinet supplied 
with a door which can be shut tight. If it 
is found inconvenient to house developer 
and fixing solutions in this way, periodical 
dusting of the bottles will be helpful. For 


Every Picture 
Perfect 
this Summer 

In Movie or Still Photography 



with the 


New Model 

PHOTOSCOP 

EXPOSURE METER 


Photoscop, the new 
photo-electric expos¬ 
ure meter, gives instant 
reading . , . shows you 
exactly the right shut¬ 
ter speed, and correct 
diaphragm for every 
picture you take . , . 
rain or shine, in or out- 
of-doors. 

Just point the Photo¬ 
scop at the object to be 
photographed. The 
meter reads instantly. 
. . . No complicated fig¬ 
uring. It’s all on the 
dial right there before 
you. 

In convenient vest 
pocket size . . . 1 % u x 
2% x 3. Made to last in¬ 
definitely. Price 922.50 
with case. 


Mail order* filled . Write for 
booklet S.4.P, 
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c Introducing 


the NEW 


ROLAND 

MINIATURE CAMERA 



Assures Needle-sharp 
focus — 

and combines with the excel¬ 
lent performance of a superb 
lens, unusual convenience of 
view-finding and range-iind- 


AUTOMATIC FOCUSING 
functions without removing 
the eye from the view-finder. 
The miniature Plasmat lens is 
the result of 40 years' experi¬ 
ence—the ultimate word in the 
construction of camera objec¬ 
tives for miniature work. En¬ 
largements bear all the “real¬ 
ness" of actual contact prints 

Makes 16 Pictures 2 1 4 x I V 4 " 
on Standard 2 \4 x 3 1 j" Film 

Prices and descriptive cir¬ 
culars on request. 



the enlarging camera, which u so sus¬ 
ceptible to gathering dust, one good pre¬ 
caution is to make or have made a cloth 
bag, the opening of which is provided with 
a draw string. When not in use the machine 
will be well protected by being covered 
with such a bag pulled down over the top 
and the draw string tied at the bottom. 

I Buildings at Night 

T HE best time to take pictures of build¬ 
ings in order to show the outline as well 
as the lights in the windows is in that brief 
interval between sunset and dark when 
there is still some light in the sky, although 


LJ 


For Quick, Kiiy, 
Clean Development of 

H Yonr 
Own 
Fiimfl 

i 


The lens—designed tot accuracy 


Pfaltz & Bauer 

INCORPORATED 

SvU Apents fur U. S. and Canada 

Empire State Building 
NEW YORK 

CHICAGO LOS ANGELES 


. . . use any of the following non-corro¬ 
sive, Bukelite Developing Tanks. 

Perplex— adjustable for 127, 117, liO, 

116, 828 films . 18.50 

Junoplex- tank for 127 film only $6.75 

Modern Daylight Loading Developing Tanks 

Super-Junoplex— for 127 film only 12.50 

Simplex— for 120 film only . 14.50 

Superkino— for 35mm film only 20.50 

i 

Aik your daaitr or write for litaratura. 

MIMOSA AMtltlCAN CORPORATION 

465 Fifth Av»nu» N.w York 


la Pictography your hobby? Do von went • /** 

i>robU\bU fmt\ buetrveee At hornc<? Make ' 

H40TO KNLAnntMKNTtlor 


1‘IkOtn Enlarger l» AUTbmA t ry • nou- g ^ . .... 

ciruubu n^tC. SI/E 

Ideal Enlarger Co.. 124 East 25th Straat. New Yark City 


>ryour**d< And 
uni lu>, l'ltn IdwU 

OMATK. Now , 

CQfHCt any pio* I 
.tit, I ra-et<-*Uu| 


r y PHOTOGRAPHIC I 
« ALMANAC I 

t v| i 

JCSZggll 



. . between aunaet and dark . . 

the sun has apparently left for the day. The 
accompanying picture of the Scientific 
American Building in New York City was 
photographed during such a period from 
the platform of the elevated railway diag¬ 
onally across Bryant Park. The exposure 
was one second at the full opening of an 
F:2 lens in a 35-mm camera. No tripod was 
used; the camera was kept steady by bold¬ 
ing it against a post. 

Lighten up the Dark- 


C ONTRARY to belief in some quarters, 
it is not absolutely necessary to paint 
the walls of a darkroom black. In fact, it 
will greatly cheer up the place when the 
room light is turned on if the walls are 
painted some light color such as a silver 
gray. Some workers even go the limit and 
use white paint. So fax as working under 
the safelight goes, this illumination is made 
more generally effective because of reflec¬ 
tion from the walls, which, if painted 
black, reflect practically nothing. 

Philosophic Note 

AN amateur with a developing sense of 
XjL the deeper import of photographic 
work recently remarked to this department; 
“You know, the important thing is not be¬ 
ing a photographer, but being just an ordi¬ 
nary human being.” We who see in our 
work the means of translating life into pic¬ 
tures will understand this at once. The im- 
I portant thing is not gadgets and formula^ 




I Electric AGITATOR 

all Miniature Film Tanks 

drudgery- assures uniform tit- 
mem Plugs Into ordinary light 
It—timed for American rurrenl 
not slosh or spill developer 
Insulated, beautiful- 
il*tie<t—At your deal- *13.50 
.»r divert .... 

SmdWay Mfg. Co. 

Ctewrw, m, 

Black and White or Color Snapshot*. No Change of Lons. 

5" long, weigh* only 14 ounce*: It fits Into the palm of 
your hand. Unlike any earner* you h«vt* ever seen This tine 
precision camoru uses motion picture film, Equipped with 
fast P.4 -5 lens and rapid shutter to 1/200 of second. Ha* 
positive focusing device Insuring sharp ln-focu* pictures 
every time. Vie Standard Natural Color film for color 
snapshots To be modern—Use Argus. 

fiend for Dtucriptirc Catalog 

Optical LaborAtoriei Larch moot, N. Y. Dept. $. 





RpleivdM ojiportufwtNw l'rep»r* In 
•PAT* lime r'.aMM i 4 an No previottn 
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For Lists of Manufacturers 

Minimum Charge, |1.00 
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Want a Career Im 
PHOTOGRAPHY t 

Wooihrtu) money-making opportuni¬ 
ty* in Dili growing field. Earn whU* 
Uarnlng, Practical. ImUvt&ui l«. 
Urnctiwi in every branch at Profei- 
alona) and Araataur Photography. Pw- 
*onal Attendant* and Horn* ®tu$y 
oouraes. SBtb year. Fraa Booklet. 
**" Yerk iMtituta ef Phatagraghy 
10 W. 83 $t. (Daft, 1341 How V#* 
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VICTOR MODEL S 

MOTION PICT! RE 
EQUIPMENT 

bought Hold exchanged 

♦ 

FOTOMIOP FILMS 

—an low n« 

S2-19 

per 100 fl. 

We nmlhtnin ami operate our own plio- 
tojfMtpliU’ laboratory for the i*ro»i^»lnp 
of (’INK FILMS ns well as STILL 
FILMS. Speedy ami efficient laboratory 
H«r\lee In every branch of photogra¬ 
phy Write today for booklet on eco¬ 
nomical lOmm films 

FOTOSHOP me 


136*8 Wm| 32nd Str« 0 l 


New Yerk City 


but the subject matter—the human scene 
and its varied manifestations—expressed in 
living, sympathetic terms by means of a 
camera. Tones are important, composition 
is important, the right lighting and the cor- j 
rect exposure are important, hut more im¬ 
portant still is to he “just un ordinary hu- | 
man being.* If you do not instinctively like | 
people, if you can’t “see a picture” in j 
homely, every-dsuy situations, if the thoughts, | 
I he moods, the problems and the way of j 
life of the people you meet do not interest 
yon, then you can be master of every photo- ; 
graphic phase and yet he a miserably poor 
photographer. 

Combined Album and 
Frame 

T HE spiral binding has been adapted 
to the snapshot collection in a new 
type of album which fits into a picture frame, i 
the latter designed to exhibit a page of the | 
album at a time. The album, comprising 20 | 
black leaves with 7 by 9% inches mount- 


WHILE THEY LAST 

• 

SPECIAL CLEARANCE 
ON REFLECTING 
CAMERAS 

2% x3 Va Ensign Reflex 

Aldis F4.5 *22.50 

3!4 x 4 Va Graflex B. flC 

L. F4.5 29.50 

3 Va x 4 Va Popular Press¬ 
man Aldis F4.5 22.50 

3 Va x 4 Va Popular Press¬ 
man Aldis F3.4 35.00 

9x12 cm. Folding Erne- 

mann F4.5 .. 37.50 

4x5 R.B. Graflex B. 8C 
L. F4.5 60.00 

4x5 R.B. Graflex Dali- 

meyer F2.9 115.00 

2Va x 3 Va R.B. Graflex 

F4.5 . 45.00 

5x7 Compact Graflex 

no lens . 22.50 

5x7 Press Graflex 

no lens. 25.00 

ABE COHEN’S 
EXCHANGE, INC. 

126 Fulton Street, New York 

"Tht Homu 4Photographic V4uti“ 




New album and "Snap-Stickers” 

ing Npace, in known as the “Snapbook” 
and fits into the frame, called the “Snap- 
hook Frame.” The latter measures 8Vi by 
lOVi inches and takes an 8 by 10 inch en¬ 
largement; it has a Kodaloid window meas¬ 
uring 6 by 8 inches. The two devices, which 
are introduced by the Eastman Kodak Com¬ 
pany, are sold as a unit. 

The “Snap-Sticker,” a sticker gummed 
on both sides, thus obviating the use of 
“art comers,” is also announced by East¬ 
man. They are sold in books of 800. 

Contrast With D-72 

I N developing bromide enlarging papers 
in D-72 you may find the prints falling 
somewhat short of the bright, snappy ap¬ 
pearance you would like to have. Instead of 
using a harder paper, you may increase the 
contrast by diluting the stock solution in 
the ratio of 1 ounce of solution to 2 ounces 
of water, in lieu of the usual bromide ratio 
of 1 to 4. Still greater contrast may be 
obtained by a 1 to 1 dilution, although in 
the latter case it will be necessary to con¬ 
trol development somewhat by adding 15 
grains of potassium bromide to every 32 
! ounces of developer. 

New Miniature 

T HE remark is often heard that a cam¬ 
era is only as good as its lens. That this 
h true is proved hy the increasing interest 


That Extra 
Margin of Quality 

One characteristic com¬ 
mon to every Agfa Ansco 
product is “that extra mar¬ 
gin of quality.*’ 

That's why more and 
more American photogra¬ 
phers, Professional and 
Amateur, are demanding 
and using Agfa photo¬ 
graphic materials. 

Film • Paper 
Cameras • Chemicals 
MADE BY 

AGFA ANSCO CORPORATION 
IN BINGHAMTON, N. Y. 


4^ 


VOIGTLANDER 


Regularly 


W\ 

J 


6v2 x 9 cm. [2Va x 3va) latest model 8/ 
double ext. all adjustment!. SKOPAR 
F;4.5 lent, Compur ihutter, dalayed ac¬ 
tion. A special BASS bargain at $32.50. 

BALDAXt 

14 on 120 film. F:2.t Trloplan Ians In Corn¬ 
er ihutter. Worth $40 ... at $£|£.50 

Wolta Welti 

Pracitlen candid camara—35 mm. 34 ax- 

f osura, micromatar focusing, with Zalss 
auar f:2.8 Ians in compur gAO.AO 
shuttar. List$42.00 at BASS only 
Sand for new frta Birgiingrtmit Sac. 

I—16 mm. #219. Cina. Sac. II—35 
mm. #216. Sac. Ill—Taxt Books 
#220. Sac. IV—Still Camaras #222. 
Sac. V—Lanaaa #221. 



HERA CO. 


Dept. "AD”, 179 Weet Madison Street 
CHICAGO 

Camara Headquarters far Tourist* 
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Now ! AT BASS 


A SOUND CAMERA AT THE 
PRICE OF A SILENT ONE 



RCA 8tudio equipment (Cemden, N. J.) have 
consisting of amplifier, appointed ua exclusive 
battery box, external distributor for the tala 
and Mrvic* of thair 
RCA 16 mm SOUND 
ON FILM Camaras. 


microphone, monitor 
headphones with tripod 
mounting, complete. List 
$350.00; now $150.00, 


Critical focuaer if desired 
extra, $25.00; now $15.00. 

1' Wollenaak F:1.5 Anas- 
tig mat lens in focusing 
mount. List, $50 00; 
now $30.00. 


Baas offers you a 40 % 
savings on this suparb 
precision apparatus. 
Now you can afford to 
record SOUND as wall. 
. . . Writ# for litera. 


3' Wollenaak Telephoto 
F:3.3 lens in focusing 
mount. List $55.00; now 
$32.50. 

Kodak Reversal Sound 
on Film, Regular Pan¬ 
chromatic, per 100 feet, 

$ 6 . 00 . 

Kodachrome Sound on 
Film, per 100 feet, $9.00. 

16 mm. Bound on Film 
Negative, does not in¬ 
clude developing, per 100 
feet, $3.50. 

16 mm. Sound on Film 
Positive, does not include 
developing, per 100 feet, 
$ 1 .? 5 . 

Bell St Howell Friction 
Panonm St Tilting Tod 
Tripod,* $27.50 


turs or order direct 
from this advertisement 



Bound Projectors! Bass 
handles them all—RCA 
VICTOR . . . BELL 6a 
HOWELL . . . VICTOR 
ANIMATOPHONE . . . 
and AMPRO. Write for 
quotations. 


Addition*! equipment if desired 



Dept. AD, 179 W. Madi»on Street 
Chicago, Ill. 

Camera Headquarters for Tourists 


—among advanced amateur as well as pro¬ 
fessional photographers—in the type of ob¬ 
jectives with which cameras are supplied. 

The new Roland miniature has recently 
made its appearance in the American mar¬ 
ket, equipped with a Miniature Plasmat 
lens, designed by Dr, Paul Rudolph who is 
noted as the inventor of the Tessar and 
Plasmat lenses and the Kino-Plasmal for 
motion picture photography. 

The Compur shutter of this new camera 
gives speeds ranging from one second to 
1 400. The negative size is 1 % by 2% 
inches. A desirable feature of the camera 
is the combination view- and range-finder 
whereby the field of view and focus are ob¬ 
tained in a single operation. 

Mountains From Mole¬ 
hills 

S OME time ago this department remarked 
on the enormous possibilities which lie 
in the field of re-framing the image in a 
negative and how a picture which at first 
glance might seem quite ordinary will, by 



A bore; Reproduction from full neg¬ 
ative. Below: "Land and Sea and 
Sky," from the re-framed negative 



careful study and experimentation, yield 
through the process of recomposing the pic¬ 
ture a product that is distinctly worth while 
and vastly superior to the negative taken as 
a whole. Also, it has been pointed out that 
the lack of a telephoto lens does not neces¬ 
sarily always mean that we have to let a 
good subject go; we can still take the pic¬ 
ture and, by enlarging only a part of it, get 
practically as good a result as could be ob¬ 
tained with the lens of greater focal length. 
The proof of the pudding is in the enlarg¬ 
ing, and in the two examples which illus¬ 
trate this discourse we have a very fine 
example of what can be done when the lens 
will not stretch as far as we want it to. 

One of the illustrations is made from the 
full negative. See how the other has been 
improved by selecting the real picture con¬ 
tained in the negative and cutting out the 
rest. Observe how the composition is im¬ 
proved and how the sky is given promb 
nence In "Land and Sea and Sky." 


Build a 
Photographic 
Library 

Leica Manual, by Willard D . Morgan 
and Henry M. Lester. A beautiful book 
of over 500 pages dealing with all 
phases of miniature photography. It 
covers such subjects as panoramas, 
photomicrography, dental, stage, and 
atrial photography, photomurals, infra¬ 
red, and many others. $-4.00. 

Practical Amateur Photography, by 

William S. Davis. Deals with the 
whole subject fiom the origin and 
growth of photography to the latest 
types and uses of cameras. 26-4 pages, 
illustrated. $2.40. 

Photographic Enlarging, by Franklin 
/. Jordan. A complete treatise on en¬ 
larging, discussing not only the neces¬ 
sary equipment hut all of the dark¬ 
room processing dodges which may 
be employed, combination printing, 
mounting, and lantern slides. It is 
written in a light yet thorough-going 
manner. $3.70. 

Free-Lance JournaUun With a Cam¬ 
era, by Rufus 11. Mallinson. Many 
serious amateur photographers would 
like to know how to make money with 
their cameras; here is a complete guide 
to that work. It tells not only how to 
make salable pictures but also how to 
market them. $1,65. 

The Fundamentals of Photography, 

by C. E. K. Mees. Not only tells how 
to take and finish pictures but gives a 
solid foundation of the principles of 
photography. $1.10. 

Portrait Lighting, by Frank R. Fra - 
pric. Takes up the rapid development 
in the last few years of artificial light¬ 
ing for indoor photography. $2.15. 

Modern Development, by F. R. Fra - 

pric. Describes all methods of develop¬ 
ment, stressing particularly modern 
factorial and thermo methods. All for¬ 
mulas are given. $1.10. 

Camera Lenaee, by Arthur W. Lock¬ 
ett. Explain* aimply and clearly, yet 
with scientific accuracy, all the under¬ 
lying principles of lenses. 85c. 

Infr*>I(fd Photography, by S. O. 

Rawlings. A treatise on the use of pho¬ 
tographic plates and films sensitive to 
infra-red. Exposure and processing arc 
fully covered and many formulas are 
given for sensitizing. $1.65. 


Prices Quoted Include Postage 


Write to Vs 

for Advice Regarding Books on 
Any Phase of Photography 
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Tina ^s also sometimes called “weeding.” 

Thinning— Cutting made in a dense im¬ 
mature stand for the purpose of increasing 
the growth rale of the trees that are left and 
of improving the composition and quality 
of the stand. 

Improvement cutting —Cutting in a for¬ 
est beyond the sapling stage (second 
growth or old growth), the purpose of 
which is to bring the stand into better con¬ 
dition for silvicultural management, main¬ 
ly through removing trees of undesirable 
form, condition, and species. 

Liberation cutting -Improvement cut¬ 
ting in which desirable understory trees 
are freed from suppression by removal of 
undesirable overstory trees which may be 
either old growth, second growth, or new 
growth. 

Underplanting —Setting out young trees, 
or sowing seed, under an existing stand. 


MOTOR COILS 

ELECTRIC motor design has 
been improved with the dis¬ 
covery that Cellophane used as an 
insulating wrapping for coils per¬ 
mits the insertion of the same “turns 
of copper” in less space. It has 
been proved physically efficient and 
makes possible a saving of 28 per¬ 
cent in time as compared with 
motor winding with coils that are 
insulated with cotton. 


Human Skin Thermometer 

T HE much-ridiculed ability of a person 
to go into a dark room and “feel” that 
another person—a burglar perhaps—is also 
present, even though no sound is heard or 
uctual sight is observed, was given scien¬ 
tific credence at the recent meeting of the 
American Physical Society. 

The human skin, reported Drs. J. D. 
Hardy and T. W. Oppel of Russell Sage 
Institute of Pathology, New York City, is 
more sensitive than the best mercury-in- 
glass thermometers which scientists can 
make. Five ten-thousandths of a degree, 
Centigrade, of temperature difference can 
l>e detected as a minimum by the skin. 

This extremely high heat sensitivity of 
the akin, said the scientists, “is probably 
the explanation of the so-called ‘sixth’ 
sense whereby the presence of another per¬ 
son in the dark is made known.”—Copy¬ 
right 1936, Science Service . 

Automotive Engines 
Gain Efficiency 

B ETTER fuels for automotive engines 
have made possible a steady improve¬ 
ment in the efficiency of automobiles doting 
the past decade as shown by the accom¬ 
panying chart Since the cost of building 
engines is closely related to their cost, the 
fact that power output (Max.B.H.P.— 
m a xim u m brake Horsepower) has increased 
mm 90 percent since 1925 with an 
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Gain* in automobile engine efficiency 

increase of barely over 10 percent in dis¬ 
placement has given us better automobiles 
at little or no advance in cost. The ability 
to utilize gasoline of high anti-knock value 
efficiently through higher compression pres¬ 
sures and greater brake mrun effective 
pressures (H.M.E.P.) has been the crucial 
point in this development. Without increas¬ 
ing either the size, weight, or cost of the 
engine, this has effected a large increase in 
power output. Th# wide distribution of 
gasolines of high octane rating at non- 
premium prices ha* justified this improve¬ 
ment in engines of all automobiles.— D.H.K. 


Breeds Blue Birds 
With Yellow Wings 

HE objective of thousands of bird fan¬ 
ciers and breeders all over the world 
has just been reached by E. Anderson, a 
21-year-old factory hand of Geelong, Aus¬ 
tralia. He hus produced a blue budgerigar 
with yellow wings. 

Anderson has definitely established the 
type with three male birds. He intends to 
perfect the color before placing birds on 
the market. They may be worth 250 dollars 
each, 

These little Australian parrakeets, known 
variously as budgerigars, shell parrots, 
grass parrakeets, and love birds, have been 
the subject of experiment for years. When 
the cinnamon winged variety was produced 
some years ago, its owner made more than 
3500 dollars in one year. The new blue 
variety is a much greater achievement.— 
Australian Press Bureau. 

Wrong Man Credited 
with Gregorian Calendar 

HOUGH several American text books 
on astronomy credit the Jesuit priest 
Christopher Clavius with having suggest¬ 
ed the changes in the calendar which were 
adopted in 1582 by Pope Gregory XIII to 
form the Gregorian calendar that we use 
today, it was another man to whom the 
honor should go. According to a statement 
to Science Service by Prof. Pio Emanuelli, 
of the Royal University of Rome, the author 
of the reform was Luigi Lilio, generally 
known by the Latin form of his name, 
Aloysius Lilius, He was a physician of 
Naples, who lived from 1510 to about 1576. 
Clavius was a member of the commission 
which studied the problem, and upon whose 
recommendation the Pope ordered the 
changes, He was also a great apologist of 
the reform, and wrote two important books 


A BRIEF 
SCHOOL GUIDE 

100 pages, 25 cents in Stamps 

Lists and classifies by type and 
locality the more important 
Hoarding Schools and Junior 
College*—Boys, Girls, and Co¬ 
educational; Professional and 
Vocational'Schools — Business 
and Secretarial, Music, Ait, 
Kindergarten 'braining, Physi¬ 
cal Education, Expression, The 
Dance, Household Alls, Prac¬ 
tical Arts, Technological and 
Trade, Nursing and foi Defi¬ 
cients. Brief introductory chap¬ 
ters advise parents what to look 
for in schools, what to avoid, 
how to choose wisely. 

THE 

SUMMER CAMP 
GUIDE 

96 pages, 25 cents, 10 copies $1.25, 
Stamps accepted. 

Lists geographically and statis¬ 
tically the 400 better camps 
throughout the country The Il¬ 
lustrated Section describes in 
detail about ISO of these-. In¬ 
troductory chapters include Ad¬ 
vising Parents About ('amps. 
Selecting 'lhe Camps, What 
Parents should look for, What 
the Hoy Wants, What the Girl 
Needs, Si lifting tin- 400, 

A HANDBOOK OF 
PRIVATE SCHOOLS 

20th edition, 1936, 1152 pages, 4000 
schools, $6.00. 

A Guide for Parents annually 
reviewing private schools 

A HANDBOOK OF 
SUMMER CAMPS 

12th edition, 1935, 3500 Summer 
Camps, $6.00. 

Surveys development »f camps, 
listing and describing 3500. 

Write for Circulars of 
Above and Other 
Publications . 

PORTER SARGENT 

11 Bvacon Street. Boston 







SCIENTIFIC AMERICAN 


AUGUST • 1936 


112 


Established 1853 

Com Exchange 
Bank 

Trust Company 

13 WILLIAM STREET 

and 

73 Branch*! located in 
Greater New York 

M#mb«r of th« Federal Oapoilt Imuranca 
Corporation 


Fully AMfedlUd. Prepares tor college or buatne**. 
Able faculty. Small Haases. Suparvlted stmly. 
turner School for email bay* In new separate 
building. Houaamother, R. 0. T. C. Fireproof 
building*. Inwldc swimming pool. All athletic*. 
Beit health raoord, i’iUuIok .'tilth year Dr. J. J. 
Wicker. I*re». Col N. .1. Perkin*. II. M Box l*. 
Fork Fnlon, Virginia. 



Learn Public 
Speaking 

I At home —Ineparetlme—Many overcome 
'‘•tage-frUrht,* gam self -confidence and in¬ 
crease their earning power, through ability 
to sway other* by effective speech. 
Write for free booklet, How to Work 
WondrrsWith Wordsand requirementa 
North American Institute, Dept. 221« 
>601 Michigan Avenue, Chicago, IK. 


SPRINGFIELD RIFLE MODEL 1903 

<’nl 30, 8% pounds. 43 Inches long, 24 Inch barrel, as- 
Aciuhled and rellnlshed, vviilmut bayonet. Price, $18.50 

SprlngfUld rifle, eal. 45/70, 32'V' barrel S 4.23 

Sprinfftald rifle, cal. 00 with 60 cartrldga* $ 5.00 

NEW 1930 catalog, 304 pugei, over 2000 Illustrations show¬ 
ing riiiib, pistols, daggers, swords, saddles, uniforms, 
medals, etc., mailed for 50c. Special circular for 3c stamp. 

Established 1803 

FRANCIS BANNERMAN 80N8. 501 B'way, N. Y. City 



J. H. WINN MFC. C0„ Dept. 2208, 124 W. 23 8t„ New York 


Monographs by R. A. Philip 

BIFOLIATE NUMBERS 

New number# from quadratic oquatlon# 

Price One Dollar 

BIFOLIATE FUNCTIONS 

EjUKMMOtkd sod logsrithrok) func*Km>i ol bguiUte Dumbun 

Price One Dollar 
THB MONOGRAPHIC PRCSfi 

106 Washington St. Fairhaven, Maaaacfauaetta 



AGENT&SSiLETTERS 


For Store Fronts and Office Windows Anyone can 
put them on. Free samples. Liberal Offer to gen- 




CartNm AeaAamv, D*K. IU, 108 Weet 40th OtresM* M. Y. Q* 


j about it. In these he speaks of Lilius in 
very complimentary terms. Note: Readers 
I may refer to “Our Calendar About Three 
Hours in Error**—in our June issue—in 
ivhich erroneous credit was given to Clavius. 
— F. D. M. 


Breeding for Fine Short 
Staple Cotton 


C OTTON breeders are now working in¬ 
tently to bring to the cotton field the 
“blood” of an American Indian cotton that 
has only one important good quality—ex¬ 
ceptionally fine fiber. This new interest in 
fine fiber is prompted by practical tests that 
have revealed the new and surprising fact 
that strength and wearing quality are asso¬ 
ciated with fine fiber, as much as they are 
witli long fiber. 

For generations, cotton growers and spin 
ners have prized Sea Island cotton for its 
strength. Sea Island rollon fibers were ex¬ 
ceptionally long and exceptionally fine, ll 
seems to have been taken for granted that 
this cotton made strong thread because tin* 
individual fibers were long. Dr. ft. W. Webb 
of the Department of Agriculture exploded 
this belief by the simple method of cutting 
down the long fibers of some of this cotton 
until they matched the staple length of 
ordinary upland cotton, and then spinning 
and testing thread from the two. Thread 
from the Sea Island cotton was much the 
stronger, indicating that sliength was more 
a result of fineness of fiber than of length 
of fiber. 

This discovery by specialists studying 
utilization of cotton in the Bureau of Agri¬ 
cultural Economics put tin* cotton produc¬ 
tion men on the trail of fme-fibered cottons. 
Cotton breeders in the Bureau of Plant 
Industry had already experimented with 
crosses of Sea Island and upland cottons, 
hut Sea Island types do not fit well with 
boll weevil activities. Dr. T. H. Kearney 
recalled Hopi cotton, an almost worthless 
variety of very low yield, grown by the 
Hopi Indians in northeastern Arizona. 
About the only desired quality this Hopi 
cotton had was fineness. 

Only a small sample of Hopi was avail¬ 
able. Webb and his staff found the fibers 
remarkably uniform in length, and strong 
—unexpectedly strong. Webb spun the 
fibers into thread many times finer than 
the thread from ordinary cultivated cotton 
of the same length, and as strong as that 
from some of the cultivated upland varie¬ 
ties, say around an inch and a quarter 
staple. 

Hopi isn’t a market cotton. It yields only 
a few pounds to the acre, drops many of its 
bolls, and is generally undesirable, so last 
year Kearney crossed Hopi with Acala 
cotton, a good market vaiiety which the 
Department introduced years ago from 
southern Mexico. The limited supply of 
fiber from this cross showed fine qualities 
in Webb’s spinning tests. The staple is 
uniform and longer than Hopi. The fiber 
has a silky sheen. And the yarn from the 
1 Fa-inch staple is estimated to be as strong 
as yam from 1 Vi-inch ordinary upland cot¬ 
ton. 

From a manufacturing standpoint cotton 
of the type of this Hopi-Acala cross prom¬ 
ises to be particularly desirable. The fiber 
requires less twist than other fiber* of 
equal length, a quality that helps cut the 


cost of spinning. The spinner could make 
finer threads than with ordinary upland 
cotton, and the spinning costs would be low¬ 
er than with the longer-stapled Sea Island 
fibers. The fineness of the thread and its 
silky sheen offer attractive possibilities 
for creation of new sheer fabrics of cotton. 


Body-Capacity Electric 
Control 

A DEVICE, operating on the principle 
of body-capacity for the control of 
automatic doors, alarms, signals, bells, and 
other apparatus, consists of a single self- 
contained unit in which is mounted the 



No complicated wiring •yitem is 
needed with this new alarm control 


necessary electrical equipment and a relay, 
together with an antenna which may be 
from 5 to 50 feet of rubber-covered wire. 
It is only necessary that a person or cur 
approach within three feet of the antenna 
to cuuse the device to operate. This makes 
it possible to mount the unit itself at al¬ 
most any convenient place and the antenna 
run to wherever it is desired the control 
point to be. The antenna may he run over¬ 
head or along a wall any distance up to 
50 feet and when a person or car approaches 
within three feet of any part of the antenna 
the device will operate the desired control. 

This device, known as the Capacitrol, is 
particularly useful at points where for one 
reason or another it is not practical to use 
photo-electric apparatus or where the in¬ 
stallation of “treads” is not possible. 


Palladium 

I T appears that a silvery-white companion 
for gold leaf has at last been found. It 
is palladium leaf, now produced commer¬ 
cially in this country and in France. Pal¬ 
ladium metal, says the Industrial Bulletin 
of Arthur D. Little, Inc., is of extraordinary 
malleability, and may be beaten into sheets 
only 1/250,000 of an inch thick. It takes 
some 35,000 of these, each 3% inches 
square, to weigh an ounce. This leaf is 
tarnish-proof and corTosion-proof and of 
beautiful color. Either alone, or as con¬ 
trasting metal with gold leaf, it serves the 
same purposes, as for book edges, lettering, 
titling, and the like, and for coating leather 
to be made into “silver” slippers. Sculptors 
have used it for covering statuary. 

The metal palladium is rare, but is less 
expensive than platinum or gold. It is found 
in small amounts in the nickel ore at Sud¬ 
bury, Ontario, and in isolated places pretty 
well all over the earth. Palladium is high- 
melting, strong, and remarkably easily 
worked, a metal well liked by jewelers Slid 
dentists. It makes stronger Jewelry than 
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doe* white gold. Indeed, it alloys with gold 
to make a markedly superior white gold, 
which is highly tarnish-resisting as well as 
very tough. It alloys well with other metals 
for special applications. In the chemical 
industry, palladium is notable for its pow¬ 
er of occluding hydrogen, which gives it 
catalytic properties. A process has been 
devised for plating palladium to form a 
highly protective coating for food con¬ 
tainers, jewelry, and reflectors, thus ex¬ 
tending tile utility of this splendid metal. 


Developing Latent 
Finger Prints 

T O the Editor: “In the summer of 1932 
I had occasion to study the various 
means of developing latent finger prinN. 
Two methods developed hy me at that time 
have proved exceptionally useful and re¬ 
liable throughout the past four years. I 
should like, therefore, to make these meth¬ 
ods public through your journal. 

“1. One of the difficulties in developing 
tin* lutent print upon manuscripts, docu¬ 
ments, hooks, and so forth, is that many 
of the methods employed leave thereon 
permanent record of the print, or other¬ 
wise mar the appearance of the paper. To 
overcome this difficulty I have employed 
crystalline iodine with much success. The 
print may he developed hy dusting crystal¬ 
line iodine over the surface of the paper. 
This may he photographed with ease hut 
due to the sublimation of the iodine the 
print disuppeur- entirely within u day or 
two, 

“2. Latent prints occurring upon paper 
surfaces, such us those mentioned above, 
may he developed temporarily and then 
brushed away or made permanent hy the 
use of a powdered silver proteinate such 
as argyrol or protargol. The process con¬ 
sists simply of dusting the powdered sil¬ 
ver protein over the latent print to produce 
a fine image of a dark brown color. This 
may he photographed and brushed away or 
it may he made indelible hy the simple 
process of moistening it with breath blown 
from the mouth.”— Dudley P. Click , As¬ 
sistant Professor , Laboratory of Bacte¬ 
riology, Colorado Agricultural Experiment 
Station. 


Level-Wind Casting Reel 


A NEW, practical, fool-proof level-wind 
casting reel has recently been developed 
by the Spiral Wind Fish Reel Company. It 
embodies an entirely new level-wind prin¬ 
ciple and is said to make successful casting 
easy for the novice as well as the expert 
caster. 

The most noticeable difference between 



Tit* rotating fpiral arm guide* the 
#*hing hue smoothly on the reel 


the Spiral Wind and other reels is the 
spiral shaft over which the line runs, and 
the absence of the conventional double¬ 
thread shaft, pawl, and U-shaped guide. 

The spiral shaft has an oscillating rotary 
motion forward and hack through two thirds 
of a revolution. The line follows the low 
point of the spiral back and forth across the 
spool, insuring a level wind. In casting, the 
line is free to “bjoorn” over the spiral shaft ] 
without interference. The entire reel is so 1 
constructed that all moving parts arc pro¬ 
tected from dirt and sand. The metals and 
alloys used have all been selected for 
strength and resistance to wear and cor¬ 
rosion. The aim has been to design a sym¬ 
metrically balanced reel with all sharp edges 
removed so that it feels comfortable to the 
bund and casts freely. 


A New Resin for Im¬ 
proved Lacqubjrs 

R ESINS made by the polymerization of 
acrylic acid and its derivatives possess 
properties which make them valuable for 
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years before. 
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use in lacquers to replace nitrocellulose, 
according to Klein and Pearce, writing in 
Industrial and Engineering Chemistry. Al¬ 
ready these resins (marketed under the 
name “Acryloid”) are being used to form 
the strengthening layer in safety glass with 
great success, in view of the fact that they 
do not discolor on prolonged exposure to 
light. The transparency of the resins, their 
resistance to water, petroleum solvents, and 
chemical attack, their strong adhesion to 
surfaces and their high electrical resistance 
are valuable in forming protective films 
from solutions in the customary lacquer 
solvents. Their use on metals, textiles, pa¬ 
per, and rubber provides valuable protec¬ 
tion from destructive agencies, tinlike ni¬ 
trocellulose, the Acryloid resins do not re¬ 
act with lead and alkaline pigments, and 
hence the choice of pigments is broader 
than with ordinary lacquers.— D.H.K. 


St. Patrick Never Visited 
This Japanese Island 

HERE did the snakes go when St. 
Patrick, in the legend, drove them 
from Ireland? Maybe they came to Ire¬ 
land's utter opposite, on the other side of 
the world off the coast of Korea. It is a small 
island held hy Japan, which is so completely 
infested with poisonous snakes that human 
beings simply can not stay on the place. 
Although it would he an ideal site for a 
lighthouse, the Japanese have left the island 
to its half million venomous inhabitants, 
according to Science Service. 

This island belongs to the province of 
Kwantung, which, after the Russo-Japanese 
war, was leased by Japan from China for 
a term of 99 years. Small-Dragon-Mountain 
Island, as it is called, lies at the entrance 
to the Gulf of Pechili, eight nautical miles 
from the westernmost point of the province 
of the tame name. 

In 1931, when an expedition of Japanese 
scientist* was *ent to Manchuria to study 
the natural resources of the country, Mr. 
Jurapei Sato, the biologist who led the 
party, was instructed to investigate Small- 
Dragon-Mountain Island as a possible site 
for a lighthouse. The investigators, although 
warned that the island was overrun with 
venomous snakes, were more than astonished 
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at the snakes* paradise which they dis¬ 
covered. 

The snakes belong to a species of moc¬ 
casin not found in Japan. They are not swift 
in attacking human beings, preferring rather 
to escape. They are so numerous that it is 
impossible for a person to walk even a few 
feet without encountering them, and they 
art easily captured by means of a forked 
stick. The island lies in the path of the 
migratory birds of Manchuria; and in mi¬ 
grating seasons those birds which stay their 
flight to rest here are devoured by the 
snakes, which wind their coils around the 
branches of bush and tree and wait for their 
prey. When quail or siskin or swallow are 
not to be had, these snakes live upon wild 
soybeans, maize, arrowroot, mugwort, and 
so on. 

While one member of the party was tak¬ 
ing moving pictures of the snakes, another 
suggested that the only way to rid the island 
of them would be by burning off the brush. 
But this suggestion was quickly set aside, 
because of the Chinese respect for the snake 
as the “little one” of the serpent family, 
the “big one” being the dragon, the Chinese 
national emblem. This sacred relationship 
makes some claim for government protec¬ 
tion. Still another reason for protection is 
lhat the snake is—and has been lor thou¬ 
sands of years—the source, the raw material, 
from which potent medicines have been 
made in China and throughout the Orient; 
und it would be an Insult to Nature’s bounty 
to destroy wantonly such a valuable supply, 
where the reptiles are so easily caught with¬ 
out danger to the catcher. 

Dr. Shuji Hassegawa, M.D., director of 
the Bacteriological Institute of the Govern¬ 
ment Dental College in Tokyo, a member of 
the expedition, made a report concerning 
this island to the Biological Club of Nippon. 
He stated that the scientists who made the 
investigation have recommended to the 
government that Small-Dragon-Mountain 
Island be set aside as a permanent paradise 
for the rare snake species. 


Poorly Taught Students 

S CIENCE and mathematics professors in 
the colleges now regard the present 
crops of high school graduates as inferior 
in basic training to those students who en¬ 
tered college only 10 years ago. This is the 
unfortunate result of a recent trend in edu¬ 
cation wherein more stress is placed on the 
mechanics of teaching than upon knowledge 
of the subject matter. ‘‘Teaching I-IP’ and 
“The Psychology of Teaching” are stronger 
qualifications nowadays for a high gchool 
instructor’s position than arc, for example, 
“Advanced English,” or graduate courses 
in the sciences. Because of this, many col¬ 
lege professors could not qualify to teach 
in some high schools. 

These facts have been brought out by a 
committee of the American Chemical So¬ 
ciety who charge that the “professional 
teacher training” group among educators 
has secured a monopoly of the education 
machinery. In addition to the above facts 
the committee adds that the situation is 
tending toward a worse condition. 

In selecting high school teachers, the 
committee charges, a premium haB been 
placed on applicants who are more inter¬ 
ested in how to teach chemistry, for ex¬ 
ample, than those who know the most chem¬ 
istry. Moreover, Science Service reports the 


committee as saying that the unrestricted 
certification of individuals* to act as high 
school instructors permits- teachers to give 
instruction in fields in which they are un¬ 
trained. In an understaffed high school, 
such broad certificates permit the biology 
Icacher to give instruction also in chem¬ 
istry, physics, mathematics, or in French or 
Orman for that matter. 

“In a majority of the states,” the com¬ 
mittee finds, “the training of teachers and 
lheir recommendation for certification to 
the State Board of Education has been 
delegated by law, or other authority, to 
teachers’ colleges and colleges of education, 
and in extreme instances only those per¬ 
sons who have been registered students in 
such colleges are eligible to certification. 

“By this method the ‘professional teach¬ 
er training’ group has secured a monopoly 
of the educational ‘machinery* and in many 
states the fundamental subject matter de¬ 
partments of the universities have been leg¬ 
islated into a position where no member of 
their faculties has any voice in setting up 
curricula and requirements to l>e met by 
prospective teachers.” 


PERMANENT LICENSE PLATES 

the several states that have 
adopted permanent license 
plates for automobiles, Connecticut 
is the first to use aluminum. Each 
owner retains his same number year 
after year, starting in 1937, only 
inserting a small year plate in a cut 
out section of the larger one. 


10,000 Unpaid Volunteers 

A COMPLETE picture of North Amer¬ 
ican climate is possible only because 
of the great mass of fundamental facts 
furnished by 5000 volunteer weather ob¬ 
servers. Each unofficial observer, says 
W. R. Gregg, Chief of the Weather Bureau, 
really runs a small field station, at no ex¬ 
pense to the government, except for the 
few instruments and blank forms used. 

This system of augmenting official 
weather records began in 1891, when the 
newly created Weather Bureau was charged 
with the duty of “taking such meteoro¬ 
logical observations as may be necessary to 
establish and record climatic conditions in 
the United States.” The cost of maintain¬ 
ing thousands of stations to make these 
observations all over the country was pro¬ 
hibitive. 

About J00 members of the present vol¬ 
unteer foVce have served for 25 years or 
longer. Three have been keeping records 
for more than 50 years and 54 for between 
40 and 50 year#. There are 300 women 
observers, three with more than 40 years 
of service. To prevent breaks in the con¬ 
tinuity of the daily records, each observer 
has a substitute, which means that 10,000 
persons are ready to give their services at 
any time. 

Every day at a fixed time—usually 
around sunset—the observer records the 
maximum and minimum temperature, the 
precipitation, and such unusual conditions 
as wind, dust, or thunderstorms, fog, and 
frost. At the end the month the record 
goes to the Weather Bureau in Washing¬ 
ton, D. C„ for tabulation and filing. 
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From millions of these records, mete¬ 
orologists work out the answers to count¬ 
less questions on climatology. Recently 
these questions have dealt largely with land 
policies, for land is “conditioned by the 
sky under which it lies and by the climate 
which is proper to it.” 

Some Perfumes Help, 

Others Harm Plants 

P LANTS are aided in their growth by 
certain odors, harmed by others, reports 
Dr. Madaus, of the staff of the Radebeul 
Biological Station, near Dresden. Seedlings 
of rye, lupines, and cress grew much more 
rapidly when exposed to the scent of ripe 
apples. The odor of peppermint, on the con¬ 
trary, had a marked depressing effect.-- 
Science Service . 


FRANKFURTER ROLLS 

TF the makers of a new machine 
have their way, visitors to resorts 
and amusement parks this summer 
will see their rolls and frankfurters 
baked together before their eyes. 
This new machine, electrically op¬ 
erated, actually bakes a roll around 
the frankfurter. 


Science Lays a Ghost 

G HOSTS in the spectral line photo¬ 
graphs of elements are false lines ap¬ 
pearing on each side of the real lines, and 
are caused by imperfections in the way the 
rulings of grooves in a diffraction grating 
are made. A grating consists of thousands 
of tiny parallel slots cut in glass or metal, 
which have the property of spreading out 
light rays into the various colors or wave¬ 
lengths. Thirty thousand lines to the inch 
is sometimes attained in the ruling, which 
is done automatically with a diamond point. 
If the lines are not exactly parallel the 
ghosts arise. 

With the aid of an improved technique 
for making diffraction gratings, Dr. R. W. 
Wood of Johns Hopkins University recently 
pointed out, the ghost effects have been re¬ 
duced so that a ghost line will have only 
1/1200 of the intensity of the nearby “real” 
line. While the ghost is not killed, perhaps, 
it is certainly true that it is very much 
Weakened. 

The trouble with making ruled gratings 
on glass or spectral metal, Dr. Wood in¬ 
dicated, ia that the diamond point may 
break or at least become worn before the 
180,000 lines in a six-inch grating can be 
finished. In his new method, Dr. Wood first 
coats Pyrex glass with a layer of chromium 
only a few molecules thick, and then puts 
on an additional layer of aluminum which 
is much softer. The chromium and alumi¬ 
num are evaporated on by the methods used 
at California Institute of Technology by 
Dr. John Strong. The ruling of the grating 
is then performed on the soft aluminum, 
with Improved results. 

For making glass gratings, aluminum is 
put on the glass and scratched with the 
ruling diamond point. Then the surface is 
dipped in powerful hydrofluoric acid which 
eats away at the exposed glass surface and 
at the ridges of aluminum. Quickly, how- 
ever, the grating .removed from the add 
and when the aluminum is washed of it 


is found that little grooves have been 
etched in the glass. These parallel grooves 
are what give the grating its diffracting 
property. 

As before, improvement comes because 
the actual cutting by the ruling machine 
i" done on a layer of aluminum instead of 
the gluH* mirf ace.—Science Service. 


Saving 8000 Mothers 

T HE Maternity Center Association in 
New York points out that medical sci¬ 
ence could save a large proportion of the 
mothers who die in child-birth. These deaths 
are, therefore, called needless. Yet, year 
after year, the death rate among mothers 
in the United States has remained nearly 
stationary. People are shocked to be re¬ 
minded that the United States has one of 
the highest death rates for mothers in 
child-birth of any nation. 

It is sometimes argued that conditions are 
not so bad—that it is merely different ways 
of keeping statistics that make the United 
States deaths loom so large. But this alibi 
is shaken, according to Science Service , now 
that a study of the United States Children’s 
Bureau has declared: “No matter what 
method of procedure is used, the United 
States retains an exceedingly high rate as 
compared with other countries.” 

The traffic deaths that get newspaper 
headlines and seem so extravagantly fre¬ 
quent, add up in a year to 36,400 dead. Ma¬ 
ternal deaths total almost half that num¬ 
ber, adding to 15,000, of which over half 
are pronounced preventable. I 

The thought that the Maternity Center j 
Association is driving home is that pros- I 
pective mothers should make every effort to j 
get adequate care. It is a vital matter. Those j 
who do not know where to turn for ade- j 
quate care can get information from social 
and health agencies regarding clinics and 
medical centers. ! 

The six-fold program of the Association, 
to prevent the preventable deaths, narrows 
down to these brief items: 

1. A complete medical examination early 
in pregnancy. 

2. Regular and frequent medical super¬ 
vision of prospective mothers. 

3. An aseptic delivery under the super¬ 
vision of an obstetrician. 

4. Supervision, care, and instruction until 
the mother is able to resume her work. 

5. Examination of the mother at six 
weeks, three months, six months, and one j 
year after the baby is born. i 

6. Arrangements for continuous medical 
supervision of the baby. 


Captive Bats Like 
Cheese and Bees 

B ATS, which would hardly he fancied as 
pets by most people, have been kept as 
more or less docile captives for months on 
end by Prof. William H. Gates of Louisiana 
State University. At a recent meeting of the 
American Society of Mammalogists, Prof. 
Gate* told of hi* experience in capturing 
and keeping bat* of several spfccies, and of 
hi* observations on their feeding and breed¬ 
ing habit*. 

Captive bats, be found, would feed will¬ 
ingly on a large number of things that they 
cannot imaginably get in their native state. 
American cheeae, cottage cheese, yeast, bee* 
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killed and cut into small pieces, minced 
insects of other kinds, bread, crackers, hard 
boiled eggs, any kind of vegetable, any 
kind of unsalted meat, inilk of all kinds— 
sweet, sour, evaporated, buttermilk, malted 
milk—all these the bats fed and thrived on. 

They preferred cottage cheese above other 
artificial foods, Prof. Gates said, and would 
even drop other foods they had already 
picked up, if they found it available. Their 
preference for bees rather than other in¬ 
sects might appear strange at first, for bats 
fly at night and bees by day, so that they 
do not normally meet. However, Prof. Gates 
suggested, the nectar carried by the bees 
may have given them an attractively sweet¬ 
ish taste. 

All the food had to be chopped up verv 
fine, for bats are rather helpless, with both 
arms and legs involved in their wide “leath¬ 
ern” wings, and their mouths are adapted 
only to the intake of \ery tiny morseL. 
Their meals must be served in very shallow 
dishes, as must also the necessary supply 
of drinking water. — Cupviight 1936, by Sa- 
( n< e Service. 

Just Like the Rest 
of Us 

HIMPANZEE society lias both its lib¬ 
eral givers and its chronic beggars, to 
judge from a study of food-sharing be¬ 
havior reported by Dr. 11. W. Nissen and 
Dr. M. P. Crawford of the Yale University 
Psychology Laboratories. Some chimpanzees 
will never beg food of another; others will 
beg whether or not they have food of their 
own at hand. Some never respond to a plea 
for alms, and others, even though they are 
the strongest of the group, will give vol¬ 
untarily. 

The experiment was designed to deter¬ 
mine whether chimpanzees ever share their 
food under conditions of non-compulsion, 
and when no direct or immediate gain for 
the animal who shares is involved. Eight 
chimpanzees were observed in different com¬ 
binations of two during 90 experimental 
periods. Two subjects were placed in the 
same cage or in adjoining cages separated 
only by iron bars. One or both were given 
food. One of the most striking results when 
the animals were in the same cage was the 
discovery that the most dominant individual, 
that is, the most aggressive and usually the 
larger and stronger, did not always get the 


major portion of food, even though he could 
have had all. 

Teasing behavior was common among the 
animals. Some enjoyed offering food through 
the bars to a begging companion and with¬ 
drawing it quickly just before it could be 
grasped. Some individuals begged food, 
placed it out of reach in their own cage, and 
immediately begged for more. 

Three-Meter Facsimile 
Service 

N June 10th, radio communication 
hailed the approach of new services 
by which business men will send one an¬ 
other entire letters by radio instead of 
terse 10-word telegrams and in which social 
notes will speed through spare to be re- 
reived and delivered in the exact hand- 
wiiting of the senders. The occasion was 
the first demonstration of RCA’s new ultra- 
short wave radio cireuit connecting New 
York and Philadelphia. The cireuit is 
unique in that it employs ultra-short radio 
waves with automatic relay stations and 
makes possible the transmission of draw¬ 
ings, type matter, handwriting, and other- 
visual material in facsimile, along with the 
simultaneous operation of automatic type¬ 
writer and telegraph channels. It is a com¬ 
pletely secret system. 

The automatic repeater stations, which 
catch the radio waves speeding in both 
directions and relay them to their destina¬ 
tions at New- York and Philadelphia, are 
located 30 und 66 miles respectively from 
New York. Since the range of three-meter 
radio waves is virtually limited to line-of- 
sight, the points of reception and transmis¬ 
sion for each of the stations were selected 
to provide the most distant optical horizon. 
In New York and Philadelphia, therefore, 
the antennas are located atop tall office 
buildings. 

Each of the repeater stations employs 
two different transmitting wavelengths, or 
one for each direction. The two terminal 
stations each use one sending wave, making 
a total of six wavelengths, or frequencies, 
for the complete circuit. If it should be de¬ 
sired to extend the circuit beyond either 
terminal point, these six wavelengths 
could he used over and over again in the 
same sequence, without creating interfer¬ 
ence, and so a single circuit could be ex¬ 
tended from coast to coast.-—37. L. M. 




CURRENT BULLETIN BRIEFS 

(Bulletins listed as being obtainable through Scientific American can be supplied only by mail) 


Construction of Privail Driveways is 
an 18-page mimeographed brochure, 
giving in detail the correct methods to 
pursue in making various types of drive¬ 
ways. It deals not only with materials to 
be employed, but also with the method of 
applying them. Several photographs and 
cross-sectional drawings illustrate the text. 
United States Department of Agriculture, 
Washington , D. C. — Gratis. 

Know Your Ropes is a complete reference 
manual for users of wire rope and for 
engineers. It contains useful data in tables 
and text on how to make wire rope last 
longer. It ako points out many of the 


troubles that can ensue from the improper 
handling of such cables. Write for Bulletin 
836B to Scientific American, 24 West 40th 
Street , New York City.—3 cents. 

187 Boat Builders is a large folded sheet, 
giving a complete boat buyer’s directory 
of the products of leading boat manufac¬ 
turers. Write for Bulletin 836A to Scien‘ 
tific American , 24 West 40th Street , New 
York City.—3 cents. 

Selection op Lumber for Farm and 
Home Building, by C. V, Sweet and 
R. P. A, Johnson, emphasises the correct 
choice of wood as a money-saving factor 
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in building construction. The bulletin also 
points out the efficient construction prin¬ 
ciples, including proper roof drainage, ade¬ 
quate ventilation, and solid connections 
between superstructure and foundation. 
Superintendent of Documents , Washington, 
D. C .—5 cents {coin). 


Look live; Forward is a pamphlet dedicated 
to tbe prevention of blindness. It tells of 
propaganda activities directed toward this 
end, particularly by communities, schools, 
and industries. National Society for the Pre¬ 
vention of Blindness, Inc., 50 West 50th 
Street, New York City. — Gratis. 


A spit ALT, by J. E. Penny backer. The pos¬ 
sible uses of asphalt are far greater 
than the moNt familiar one of paving 
roads. It can be used for roofs, on tennis 
courts and floors, in the plastic arts, for 
anti-corrosion purposes, and so on. This 
booklet, illustrated with unusual wood- 
cuts, presents both the historical back¬ 
ground and present day applications of 
the material. 7 'he Asphalt Institute, 801 
Second Avenue, New York (’it). — Gratis. 


Am Condition Your Orchard is tbe title 
of a small pamphlet detailing methods 
whereby frost formation can be presented 
in small and large orchards. Tin* method 
is based upon the circulation of air by 
means of large motor driven propellers. 
Towt Automatic Frost Protector Co., Ltd., 
1128 North Main Street, Los Angeles, 
Calif. — Gratis. 

Instructions for Col. Holler Nielsen’s 
Method for Artificial Respiration. 
An illustrated description, in English, of 
the latest method of resuscitating apparently 
drowned persons. Of interest to rescue 
squads, first-aid classes, life-guards, and so 
on. Col. Holger Nielsen , Gersonsvy 75, Hel¬ 
ler up, Denmark. — Gratis. 

Platers* Handbook. A practical handbook 
of electroplating. “Gets to the center 
of plating troubles.” PlatePs Guide, 1 

Platt St., New York.—25 cents. 


The Use of Sulphur in the Control of 
Truck Crop and Cane Fruit Insects 
and Diseases is a complete handbook, with 
a comprehensive index, covering practi 
cally all types of crops grown in the United 
States. Write for Bulletin 836C to Scien¬ 
tific American, 24 West 40th Street , Nexv 
York City.—3 cents. 

The Constitution of the United States, 
with Tree Planting Instructions, is 
an educational pamphlet issued in the in¬ 
terests of the preservation of trees of all 
types. The first part of the booklet repro¬ 
duces the Constitution of the United States 
of America, and the second part has to do 
with the work of the American Tree As¬ 
sociation, and directions for planting or¬ 
namental trees. American Tree Association , 
1214 Sixteenth Street, N. W., Washington, 
D. G.——Gratis, 


Principles of Public Address Systems 
consists of a number of mimeographed 
sheets, with accompanying diagrams, a 
complete reprint of a section on “Sound 
and Amplifier Circuits,** and a series of 
tahles and sheets covering transformers 
uued in this wor^ The booklet, 8Mt by 11 


inches, covers sound amplification from 
both theoretical and practical points of 
view. Write for Bulletin 83()D to Scientific 
American , 24 West 40th Street, New York 
City.—50 cents . 

Wind-Resistant Construction for Farm 
Buildings is a pamphlet giving the re¬ 
sults of studies by the Department of Agri¬ 
culture engineers, showing precautions thut 
must be taken in the construction of build¬ 
ings in areas where high winds and torna¬ 
does are to be expected. Leaflet No. 87. 
Cnited States Department of Agriculture, 
Washington, D. C. — Gratis. 


Precautions for Dil-Field Work is the 
A. P. I. Accident Prevention Manual 
No. 9, wTitten specifically for workers in 
various branches of the oil industry. It 
covers precautions to be observed in the 
operation of all types of equipment, us 
well as the necessity for proper mainte¬ 
nance. Department of Accident Prevention, 
American Petroleum Institute, 50 West 50 
Street, New York City.—Single copies, 25c ; 
prices for quantities on application. 


How To Cut Screw Threads and How 
To Grind Lathe Tool Ci iter Bits 
are two recently published bulletins com¬ 
pletely illustrated with photographs and 
drawings. South Bend Lathe Works, South 
Bend, Indiana.—10 cents each. 


Droughts of 1930-34. (Water-Supply Pa¬ 
per 680, U. S. Geological Survey.) 
“This report summarizes some of the more 
outstanding questions related to droughts, 
both physical and economic.” Superintend 
dent of Documents, Washington, D. C .— 
20 cents (coin). 

Metallurgy and Wheels tells the running 
story of the conversion of metallic 
ores into present day automobiles. Con¬ 
taining 48 pages, it is unusually well-il¬ 
lustrated and written from a non-technical 
|H>int of view. General Motors Corpora¬ 
tion, Detroit, Michigan. — Gratis. 


Tm: Pennsylvania Railroad Electrifi¬ 
cation describes in detail the equip¬ 
ment provided lor this job. Numerous 
photographs show the various types of lo¬ 
comotives and also the more important 
locomotive parts and station equipment. 
General Electric Company, Schenectady, 
New York. — Gratis. 


The Modern Dry Method of Fire Ex¬ 
tinguishment presents in the form of 
questions and answers how to go about the 
control of fire in homes and larger struc¬ 
tures. It gives specific suggestions for tests 
which can be conducted to show the effi¬ 
ciency of the method described. Write for 
Bulletin 836E to Scientific American, 24 
West 40th Street, New York City. — 3‘cent 
stamp. 


Forest Trees and Forest Regions of the 
United States, by Wilbur R. Mattoon, 
lists 810 kinds of native trees, together 
with a notation of the region in which each 
tree grows, and'brief descriptive notes to 
aid in its identification. Liberally illus¬ 
trated with photographs and detailed draw¬ 
ings of some of the moat important trees. 
Superintendent of Documents, Washing . 
ton, D . C.— 15 cents (coin). 
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Patent Laws protect an Inventor? What Is the 
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Inventor do to secure ttnanclul ubslxtunee? What can be 
patentedY How run n man go about selling an Invention 7 
Thc-e and many oilier tailnts utc covered In the two books 
shown here llolli of them are jour* for the asking 

HOW WE HELP 
INVENTORS 

For thirty-seven years. It 
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help Inventory; to aislst 
them In securing all the 
protection to whlan they are 
entitled. W'e tell you how 
to avoid pitfalls We en¬ 
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at a minimum and ar¬ 
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much to the man with a 
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■.cut with our compliments. 
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Millions him* been made from Ideas prui>erly de¬ 
veloped and protected Send us a rough sketch or 
model of your invention and wc will submit com¬ 
plete report bavked by thirty years' experience 
Confidential service; bank references fumlshod 
Modern equipment We also manufacture Inven¬ 
tions In any quantities at low cost Free booklet 
"Making Inventions Pay" sent on request. 
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Books 


SELECTED BY THE EDITORS 


OUT OF THE TEST TUBE 

By Harry N. Holmes , Professor of 
Chemistry , Oberlin College 

A POPULAR and most readable ex¬ 
position of chemistry in relation to 
modern life and industry, covering a 
wide diversity of chemical applications 
such as explosives, cellulose, fuels, 
sugar, medicines, and so on. The reader 
need neither be a chemist nor remember 
his chemistry in order to follow this 
book.—$3.20 postpaid.— A. G. I. 

BRASSEY'S NAVAL ANNUAL, 1936 

Edited by Commander Charles N. 
Robinson , R. A. 

T O most of our readers this volume, 
published each year, requires no 
introduction. It contains, as usual, au¬ 
thoritative articles on various phases of 
defense needs, naval forces of the Brit¬ 
ish Empire, foreign navies, naval 
strength, and disarmament, in the Naval 
Section; a Naval Air Section which cov¬ 
ers more or less the same types of sub¬ 
jects; and a long Reference Section con¬ 
taining tables, dimensions and particu¬ 
lars of warships, and much miscellane¬ 
ous material. Numerous large halftones 
illustrate ships and naval aircraft; and 
a large section shows silhouettes of the 
most important warships of the naval 
powers. There are also line drawings 
to show plan and elevation of numerous 
battleships, cruisers, aircraft carriers, 
and so on.—$12.00 postpaid.— F. D. M. 

WHAT PLANE IS THAT? 

By C. A, Weymouth , Jr. 

U NUSUAL in makeup, this book de¬ 
votes a single page to each of 53 
airplanes. Each one is illustrated by an 
accurate drawing of the plane in a 
characteristic position, and is followed 
by vital statistics of its design and per¬ 
formances. The foreword is by Captain 
Eddie Rickenbacker.—$1.15 postpaid. 
— A. P . P. 

THE IDENTITY THEORY 

By Rlamey Stevens 

“ r | ^HE object of this book is to build 
X up a complete system of mathe¬ 
matical physics on a basis that is very 
different from that currently accepted. 
The fundamental assumptions are that 
inertia, time and space are each com¬ 
plete measurements of the same thing, 
and that by expressing this identity we 


get the laws of physics. For example, 
the space-time identity leads at once to 
the result that the observed velocity of 
light is independent of the motion of the 
observer, the fundamental postulate of 
relativity. Other identities lead to Max¬ 
well's electromagnetic equations, New¬ 
ton's laws of motion and a theory of 
relativity. The later chapters deal with 
radiation and the quantum theory. 
Whatever may be thought of the au¬ 
thor's conclusions, he shows consider¬ 
able knowledge of physics and mathe¬ 
matics."—As reviewed by Nature (Lon¬ 
don).-—$2.00 postpaid. 

ROCKETS THROUGH SPACE 
By P. E. Cleator 

L AST-CENTURY jeers at "flying ma- 
i chine lunatics," coupled with 
Kittyhawk, and, today, wings over 
everywhere, have taught the world a 
lesson, so that few but fools dare jeer 
at rocketry, which is now believed to 
be approaching its Kittvhawk stage. 
Within the limits of sound science, en¬ 
gineering, and economics there are, 
however, different leveb of attitude 
toward interplanetary rocket flight and 
this book represents perhaps the great¬ 
est admissible level of optimism. Still, 
some day, we shall no doubt traverse 
interplanetary space in rockets. “Rock¬ 
ets through Space'’ is a highly readable, 
splendidly written, authoritative, popu¬ 
lar, general, illustrated treatise on the 
art of rocketry, giving all the back¬ 
ground regarding the work that is be¬ 
ing done and the men who are doing it 
which it is necessary for the reader to 
acquire in order to bring himself up to 
date about that art. And a surprising 
amount of level-headed work is being 
done, in addition to some flashy things 
that have no doubt prejudiced some 
minds against rocketry and received 
undue notice in the flamboyant press. 
—$2.65 postpaid.— A. G. /. 

1,500 NEEDED INVENTIONS 
By Raymond Francis Yates 

A REVISION of a book published 
three years ago, the present vol¬ 
ume has been expanded in scope to in¬ 
clude the number of "needed inventions" 
mentioned in its title. The author's fore¬ 
word serves as an inspirational talk on 
the subject of inventions in general. A 
chapter is then devoted to a discussion 
of the ten most needed inventions. The 
book is crammed with short, pithy para¬ 


graphs describing various desirable in¬ 
ventions in a number of different fields. 
If this book does nothing more than 
stimulate the imagination, it will have 
served a definite purpose.—$2.65 post¬ 
paid.— A. P . P. 

INVENTORS SELLING GUIDE 
By Raymond Francis Yates 

I T is one thing to conceive of an in¬ 
vention and to work out the details 
of it, and quite another thing to place it 
on the market and realize profits from 
its sale. In this book, Mr. Yates gives 
definite and sound advice which should 
enable the inventor to follow the correct 
procedure in bringing his invention to 
the buying public. The book includes a 
comprehensive listing of manufacturers 
who are known to be in the market for 
inventions.—$2.15 postpaid.— A . P . P. 

THERMODYNAMICS FOR 
ENGINEERS 

By J. A . Ewing , Univ . of Edin - 

burgh 

T HE second and revised edition of a 
standard textbook covering first 
principles, properties of fluids, steam 
engine theory, refrigeration theory, jets 
and turbines, internal combustion en¬ 
gines and properties of gases, molecular 
theory of gases, thermodynamic rela¬ 
tions and applications to particular 
fluids, and so on.—$6.20 postpaid.— 
4 . G. /. 

THE NEW INTERNATIONAL YEAR 
BOOK 

Edited by Frank H. Vizetelly 

F OR reference purposes, this volume 
gives the complete story of the year 
1935—a year of wars and rumors of 
wars, a year of great recovery from the 
depression. Prepared in encyclopedia 
fashion, & covers practically everything 
that was in the news during the year, 
including national affairs, industrial de¬ 
velopments, achievements in ail fields of 
science, explorations, necrology, and so 
on. Illustrated, cloth, 775 pages.—$6.50 
postpaid.— F. D . M . 

HOW TO USE YOUR CANDID 
CAMERA 

By Ivan Dmitri 

AFTER 21 pages of compact and con- 
cise instruction in the use of a 
miniature candid camera, 56 page* are 
devoted to contact ske reproductions at 
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candiid camera photographs" together 
with enlargements of varying size, all 
with the purpose in mind of showing 
how composition can be governed in en* 
larging and how detail can be brought 
out that is entirely lost in the contact 
print. Pertinent duta as to lens, aper¬ 
ture, exposure time, and film are given 
with each picture, together with pithy 
comments. A beautiful book in every 
respect.—$3.70 postpaid.— A. P. P. 

A PARADE OF ANCIENT ANIMALS 
By Harold 0. Whitnall , Colgate Unit. 

A LWAYS fascinating are the giant rep- 
* tiles of the Mesozoic and the large 
mammals of the Tertiary and Quater¬ 
nary. This is a child’s book explaining 
the most spectacular “critters” of each. 
Any child from 10 to 100 would find it 
interesting. Illustrated.—$2.15 postpaid. 
A. G . /. 


LOGGING TRANSPORTATION 
By Nelson Courtlandt Brou n 

T HE historical background of the 
lumbering industry in the United 
States is an epic drama of pioneering. 
Today logging is frequently carried on 
under much the same conditions as it 
was a generation or so ago, but aided 
by numerous developments in methods 
of transportation. This book, intended as 
a text on the principles and methods of 
logging transportation in the United 
States and Canada, shows how tractors, 
skidding devices, cable hauling systems, 
and various types of engines, have made 
it possible to place logging on a more 
economical basis. Facts and figures are 
given in concise form.—$4.20 postpaid. 

A.P.P. 


HYDROSTATICS 


By A . S. Ramsey , M.A. 


A TEXT-BOOK for first year students 
in English universities, written by 
the president of Magdalene College at 
Cambridge University. Acquaintance 
with the calculus is assumed.-—$2.50 
postpaid.— A. G. /. 


PRACTICAL FLIGHT TRAINING 

By Lieutenant Commander Barrett 
Studley f U. S. N . 

TVTEW chapters and new illustrations 
i 1 will be found in this revised edition 
of a well-known handbook. The author, 
a Flight Instructor at the Naval Air 
Station, Pensacola, Florida, has tested 
thoroughly the methods he presents in 
this book. It is, indeed, complete in every 
respect. Of it the U. S. Naval Institute 
Proceedings says: “The book is pains¬ 
taking, thorough and remarkable fair its 
clarity, . . . The author is to be con¬ 
gratulated on giving to the service and 
to the general public a truly practical 
nfrmial that will prove of 


great assistance to anyone interested in 
any way in the flying of airplanes. . . .” 
Extremely well illustrated, cloth, 433 
puges.—$2.70 postpaid.—F. D. M . 

SOME PSYCHOLOGY 

By Mabel C. W illiams Kemmerer , Ph.D. 

A POPULAR treatise on ordinary, 
orthodox psychology—without the 
repellunt earmarks of the typical text¬ 
book intended for home study, espe¬ 
cially among groups. What psychology 
is and does; color^; sounds; the world 
of spaces; how and why we act; fear; 
why we talk; use and abuse of intelli¬ 
gence tests -subjects similar to these 
caption the chapters. Good reading— 
bright and chatty. Sound science—no 
fads or freaky schools of thought. The 
average outside reader would derive a 
lot from this book.- $2.15 postpaid.— 

L G. /. 

DIESEL HAND BOOK 

By Julius Rosbloom, Chief Engr. Un¬ 
limited , U.S.A. 

PRACTICAL manual for those 
connected with Diesel operating 
service, this is the revised third edition 
of a well-known work. It gives, in con¬ 
venient question and answer form, the 
fundamentals and principles of oil en¬ 
gines. thus enabling the operator to 
combine theory with practice. 529 
pages, illustrated.- $5.25 postpaid.— 
A. G. I. 

LAUNDRY CHEMISTRY 
By A. Harvey 

T HE second and revised edition of a 
compact, 114-page book on the 
chemistry of oils, fats, soap, chlorine 
bleaching agents, blues (not the so- 
called musical kind), starches and so 
on; also on textile fibers and stain re¬ 
moval. It contains a chapter on elemen¬ 
tary chemistry, to explain the chemistry 
used in the text. This is a practical 
handbook intended for laundrymen who 
want to learn the chemical side of their 
calling, but the insights it gives into 
the mysterious things laundrymen do 
with our clothes should make it of value 
to all except nudists.—$1.90 postpaid. 
—A. G. 1. 

THROUGH SCIENCE TO COI) 

By Nathan A. Smyth 

*^4FTER lucidly describing the modern 
scientific approach, this book fol¬ 
lows it beyond the fields of physics and 
chemistry to inspiring prospects of an 
all-inclusive and immediately real God, 
and of man as a creative factor in the 
whole.” So reads the publisher’s blurb 
on the jacket and it is an accurate state¬ 
ment, for the style aurely is “lucid” — 
one of the coolest, calmest expositions 


of the particular corners of modem sci¬ 
ence (space, time, mind, determinism, 
design) on which many in the religious 
world are now basing their arguments, 
that we have seen. That the book “fol¬ 
lows beyond physics and chemistry” is 
likewise true; in fact, it follows as far 
beyond Jeans and Eddington, in whose 
often quoted mysticism the book, like 
others, finds its main props, as these 
mystics follow into the blue beyond 
most other men of science. There are no 
fireworks in this book and the kind of 
God it arrives at will not greatly com¬ 
fort the Fundamentalist. —$2.65 post¬ 
paid.— A. G. /. 

Books Recently Noted 

A SHORT ORGANIC CHEMISTRY, by 
F. Sherwood Taylor, Ph.D . A shorter ver¬ 
sion of this author’s “Organic Chemistry,” 
published some years ago. Illustrated, 
leatherette, 378 pages.—$3.20 postpaid. . . . 
ARCHITECTURAL DRAWING AND DE¬ 
TAILING, by J. Ralph Dalzell, B. S. and 
James McKinney. A text and reference 
book on general practice and technique, 
including rendering in pen and ink and 
landscaping. Illustrated, cloth, 212 pages.— 
$2.20 postpaid. ... TECHNICAL ASPECTS 
OF EMULSIONS, with a Foreword by 
Professor F. G. Donnan. A collection of 
the papers read at the second symposium 
held by the British Section of the Interna¬ 
tional Society of leather Trades’ Chemists. 
Technical and general discussions of emul¬ 
sions of interest primarily to chemists. Il¬ 
lustrated, cloth, 150 pages.—$4.15 post¬ 
paid. . . . AMERICAN PLANNING AND 
CIVIC ANNUAL, edited by Harlean James. 
A record of recent civic advance including 
the proceedings of the Conference on City, 
Regional, State, and National Planning, 
held at Cincinnati, Ohio, May 1935, and 
addresses selected from the National Con¬ 
ference on State Parks, held at Skyland, 
\ a., June 1935. Illustrated, cloth, 366 pages. 
—$3.20 postpaid. . . . PRACTICAL BOIL¬ 
ER FIRING, by //. C. Armstrong and C. V. 
Lewis. A handbook on boiler operation for 
stokers.—$1.65 postpaid. . . . THE HOUSE 
OF GOODYEAR, by Hugh Allen. A very 
human and readable volume telling the en¬ 
tire story of the Goodyear Rubber Indus¬ 
tries from the early days to the present. 
Illustrated, cloth, 412 pages.—$1.15 post¬ 
paid. . . . PHYSICAL CHEMISTRY, by 
A. J. Mee. An intermediate chemistry text. 
Illustrated, leatherette, 780 pages.—$7.75 
postpaid. ... OIL HEATING HAND¬ 
BOOK, by Han A. Kunitz. A practical 
hook on heating and oil burners.—$3,65 
postpaid. . . . SOCIAL PSYCHOLOGY, 
by Professor John Jeffrey Smith. The 
psychology of attraction and repulsion 
—a study of human relationships. Cloth, 
468 pages—$2,15 postpaid. 
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Some of our latest book bargains 


Ottptntil OUR 

PuNinker'i) SPECIAL 
TITLE Prim PRICE 


Tanning Materials with Notes on 

Tanning Extract Manufacture $6.00 $1.50 

Logarithm Tables (to Seven Deri- 


mal Places) . 

.. 4.00 

1.75 

Bituminous Substances .... 

6.00 

2.00 

Chemistry of Chemotherapy 

13.00 

4.00 

Electrical Measuring Instruments 


and Supply Meters .. 

4.00 , 

1.75 


Atomic Theory, Recent Develop¬ 


ments in . .3.50 . 1.75 

Modern Magnetics . 5.00 2.00 

Diagnosis, Manual of Practical 


Laboratory . ., . 
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Rubber, Synthetic . 
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3.00 
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8.00 

2.00 

Analysis by X-Rays and Applica- 



tions . 

3.00 

1.50 

Chemistry of the Saccharides 

3.00 

1.50 

Salts, Acids and Bases 

3.00 

1.50 

Radioactive Elements and Iso¬ 



topes ... 

2,50 

1.25 


Wave Mechanics of Free Elec¬ 
trons . .. 2.50 1.25 

Organic Chemistry in Biology and 
Medicine . . . . 2.50 1.25 

Rain Making .... 2.50 1.00 

Optical Activity and High Tem¬ 
perature Measurements.. . 2.25 .. 1.10 
Physical and Colloid Chemistry, 

Practical . . .. 2.00 1.00 

Industrial Furnace Technique 10.00 3.00 

Long Vegetable Fibres . 5.00 2.00 

Wood, Lumber & Timbers ,.,.10.00 3.00 

Microbiology, Industrial . 6.00 3.00 

Chemical Industry, History of 

British. 4.50 ., 1.50 

Glues and Glue Handling, Mod¬ 
ern 3.00 1.50 

Kiln Drying, Practical . .. 3.00 . 1.50 

Machine Shop Practice, 20th Cen¬ 
tury .2.00 1.25 

Magnetism and Atomic Structure 4.00 2.00 

Sanitary Entomology . 10.00 .. 3.00 

Non-Metallic Mineral Products. . 4.00 2.00 

Organic Laboratory Methods .. 6.50 2.50 

Physical Chemistry, Lecture and 
Lab. Exp. . 3.50 , . 1.00 

Nitroglycerine & Nitroglycerine 

Explosives 7.50 2.50 

Metallurgical Analysis. 1.25 .75 

Chemistry and Physics, Handbook 
of—19th Ed. . . . 6.00 4.00 

Hygiene, Handbook of Practical 1.50 .75 

Atom, Study of the 2.25 1.00 

Ores. Methods for Analysis of 1.50 ,75 

Geology, Elements of Economic 3.25 1,60 

Chemistry, General 3.50 1.50 

<To above price* add 20c for pottage for the firtt 
book, 10c for aach additional booa. For foraign 
countriaa add J3c for the firat book and 35c for 
aach additional book.) 
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50 Years Ago in ... 



SODA LOCOMOTIVES—“At the Baldwin Locomotive Works 
there are in course of construction four locomotives, which ore 
designed to be run by soda, which takes the place of fire under the 
boiler. . . . The boiler is of copper, 84 Vi in. in diameter and 15 ft. 
long, having tubes running through it as in steam boilers. Inside 
the boiler will be placed five tons of soda, which, upon being 
dampened by a jet of steam, produces an intense heat.” 

RAMESES II.—“One of the most remarkable and interesting events 
pertaining to Egyptology was the recent unrolling of the mummy 
of the ancient monarch, Rameses II., under 
whose reign the flight of the Jews led by 
Moses occurred. . . . The legs and thighs are 
fleshless; the feet are long, slender, some¬ 
what flat soled, and dyed, like the hands, 
with henna. The corpse is that of an old 
man, hut of a vigorous and robust old man. 

We know, indeed, that Rameses II. reigned 
for 67 years, ami that he must have been 
nearly 100 years old when he died.” 

INCLINED RAILWAY—“Messrs. D. H. & G. Haggie, Wearmouth 
Rope Works, Sunderland, are manufacturing two long ropes for a 
tramway which is in course of construction at Hong Kong, from the 
town up to ‘The Peak.’ . . . The incline where the ropes have to 
work is 4.800 feet long, laid with 35 lb. steel rails on steel sleepers, 
the line being partly single and partly double; the gradients vary¬ 
ing between 1 in 2 and 1 in 10, following closely the natural contour 
of the ground. The total height the carriages have to be raised is 
1,300 feet. The ropes run on separate sets of friction rollers, the one 
a working rope and the other a safety rope.” 

MEXICAN RAILROADS—'“The expenses of railroading in this hot 
climate are great. Wooden ties have but a short life, cracking in 
the dry season, and rotting during the rainy months; bridge tim¬ 
bers and piles also wear out rapidly. Freight cars must be painted 
frequently to prevent drying and cracking, and even the substantial 
Pullman cars shrivel under this exposure.” 

IRON SHIPS—‘‘The opening of the new line of mail steamers by 
the North German Lloyds, of Berlin, has attracted much attention. 
. . . The first of the three larger vessels . . . was launched with much 
ceremony on July 10, and was christened Preussen. . . . Length at 
the water line, about 388 ft.; beam, 44 ft.; and depth from keel 
to the side of the upper deck, about 33 ft.; cubic contents, 4,000 
tons; draught, 20 ft.; and speed 14 knots, or 16 miles an hour. The 
engine is a three-cylinder ex¬ 
pansion engine of 3,500 horse 
power. . . . The hull of the ves¬ 
sel is made of Martin steel.” 

UNDERGROUND CABLES- 
“At the recent convention of the 
National Electric Light Associa¬ 
tion, no little time was occupied 
in a discussion of the expedien¬ 
cy of burying the wires. The 
sense of the convention was de¬ 
cidedly opposed to the project 
at the present time. Continued 
experiment and study, while 
they have done much to remove 
obstacles, have not yet resulted 
in finding a solution.” 


ELECTRIC BOAT—“The Spark , which has recently been launched 
at the Royal Gunpowder Factory, Waltham Abbey, is an electric 
boat about 25 ft. long and 5 ft. beam. It was designed by the super¬ 
intendent, Col. W. H. Noble, R. A., mainly as a means of lighting 
some of the powder houses in the factory, which are at a consider¬ 
able distance from the dynamos used for general electric lighting 
purposes.” 

SALT MOUNTAIN—“Palestine possesses a remarkable salt moun¬ 
tain situated at the south end of the Dead Sea. The length of this 
ridge is six miles, with an average width of three-quarters of a 
mile, and the height is not far from 600 feet. There are places 
where the overlying earthy deposits are many feet in thickness, 
but the mass of the mountain is composed of solid rock salt, some 
of which is as clear as crystal.” 

UMBRELLAS—“Umbrellas, when wet, should he placed with the 
handle downward to drain. The moisture thus concentrates at the 
tips and falls from the edge, instead of gathering into the folds of 
the umbrella, and thus dries quicker and the fabric is better pre¬ 
served.” 

RACING YACHTS—“The International Queen's Cup, won thirty- 
five years ago by the schooner yacht America , has again, after so 
long a sojourn in this country, become 
a subject of contest. The Galatea , an 
English keel boat, having had her chal¬ 
lenge of 1885 extended so as to allow 
of her racing under it this year, has 
met the American centerboard yacht 
Mayflower for a series of inside and 
outside course races to decide the future 
holding of the trophy. ... In the 
Galatea s model will be recognized the 
convex lines of the conventional cutter. Her sheer is quite pro¬ 
nounced, an end elevation of the hull showing a sharp rise in the 
how that is missing in the Mayflower 

BLONDES—“The use of peroxide of hydrogen, commonly called 
oxygenated water, is extending for bleaching purposes. It will be 
remembered that some years ago the fair sex rendered this product 
somewhat popular by partially bleaching their hair with it, but 
the product has now emerged from this fashionable employment 
into the more common and perhaps more useful application for 
industrial purposes, being now employed for the bleaching of 
feathers and also of tussah silks, for which it is admirably adapted,” 

TREE GRAVES—“Mr. John J. 
Campbell, of Rockville, IncL, 
has succeeded in the very orig¬ 
inal work of tracing the course 
of a cyclone which must have 
passed over that portion of the 
country more than 300 years 
ago. The course of the atorm 
was traced by meant of what 
he calla ‘tree gravea*—that fe, 
the little mounds which a tree 
makes when it is uprooted and 
allowed to decay upon the «pot 
upon which it fell, The earth 
thus tamed up by the roots* with 
the decayed root Itself, will 
form quite a large 



AND NOW FOR THE FUTURE 

((Secretary of Commerce Daniel C. Roper, on the Future 
of the United States Merchant Marine 

(("The Mists of Madness,” by Prof. H. Estabrooks 

((Science versus Magic—Modern Prospecting for Oil, 
by Aubrey D. McFadyen 

((The Intriguing Story Behind Launching Big Ships, 
by Commander W. M. An gas 

<CTriborough Bridge—Striking Photographs of this 
Engineering Marvel 
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Personalities 

in 

Science 


AT it* most recent meeting, held in 
-TjL its own splendid headquarters near 
the Lincoln Memorial in Washington, 
the National Academy of Sciences, 
premier body of American men of sci¬ 
ence, chose as its president for the next 
four years Dr. Frank R. Lillie of the 
University of Chicago. The National 
Academy of Sciences—a name which 
many a newspaper proofreader with 
the best of intentions has changed to an 
incorrect form, The National Academy 
of Science—is the “Royal Society” of 
American science, its members being 
chosen with great care by the Academy 
members themselves because of definite 
eminence and accomplishments in some 
one of the several sciences. In turn, only 
pre-eminent scientific men have been 
chosen president of this carefully select¬ 
ed body of less than 300 members: 
Joseph Henry the great physicist, Agas¬ 
siz the naturalist and geologist, Remsen 
the chemist, Welch the pathologist, Wal¬ 
cott the paleontologist, Michelson the 
physicist, Morgan the geneticist, Camp¬ 
bell the astronomer, the last-named of 
whom Dr. Lillie succeeds. 

Dr. Lillie was born in Toronto and 
educated at the University of Toronto, 
Clark University, and the University of 
Chicago. At the University of Chicago 
he is professor of embryology and dean 
of the division of biology. .He is also 
managing editor of the Biological Bulle¬ 
tin and editor of the Journal of Experi¬ 
mental Zoology . He specializes in such 
research as the early history and fer¬ 
tilization of the ovum, the physiology of 
development, heredity, and tne biology 
of sex. 

Recent comment on Dr. Lillie’s ca¬ 
reer, written by Dr. Frank Thone, bio¬ 
logical staff member of Science Service, 
throws it into clear relief: 

"Modern educational and research in- 



FRANK RATTRAY LILLIE 


stbuttons arc run by professors. Pro¬ 
fessors are often referred to as imprac¬ 
tical dreamers, incapable of handling 
anything with real money involved. But 
size up a marine biological laboratory, 
or even a single teaching und research 
department in a first-class American 
university, and you find yourself fuce to 
face with the equivalent of a million* 
dollar corporation, with executive re¬ 
sponsibilities as exacting and adminis¬ 
trative problems even more complex. A 
man who can run one of those things 
need not take a back seat to any so- 
called captain of industry. 

“Such a captain of science is Dr. 
Frank Ruttray Lillie, who holds down 
two jobs either of which might easily 
floor many a man who patronizes pro¬ 
fessors. He is dean of the division of 
biological sciences at the University of 
Chicago, which also involves being 
chairman of the department of zoology 
and professor of embryology; he has 
held the latter chair since 1907. He is 


also president of the Marine Biological 
Lal>oratory at Woods Hole, Massachu¬ 
setts, and of the associated organiza¬ 
tion, the Woods Hole Oceanographic 
Institution. 

“But being executive head of these 
knowledge-factories has not stopped him 
from working at his trade. He has been 
uble, all these years, to go out into the 
shop and do a lot of straight, solid 
creditable bench work. His researches 
in the biology of reproduction have 
brought him especial fame. 

“Added to all this, he has been able 
to carry on scientific publication notable 
in its extent. Papers and books based 
on his own research almost beyond 
counting, and editorship of two impor¬ 
tant biological journals are the records 
of his activity in this field. 

“His work has received its due recog¬ 
nition, in memberships and offices in the 
leading American and foreign science 
societies, notably The National Acad¬ 
emy of Sciences.” 
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THE BLACK WIDOW’S MATE 
IS INSIGNIFICANT 


T HE Black Widow spider, after the male has served 
his purpose, is soon a widow in truth, his life be¬ 
ing relatively short. Here he is shown in comparison 
with an ordinary house fly. But the female spreads 
over as much as two inches, with a jet black body 
three- to five-eighths inch long. The characteristic 
hour glass pattern of both sexes shows plainly on 
the abdomen. These spiders are not new, the Indians 
having known them and called them “pokomoo,” but 
they are clearly increasing in numbers At present. 
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A large female Black Widow 
•hown slightly over double size. 
The hind legs carry a kind of 
"comb” with which silk in almost 
liquid state is thrown as a lasso 
on the victims. Two of the Wid¬ 
ow^ eight eyes show silvery in 
the photograph. In the June 
number of The Quarterly Re* 
view of Biology there was a de¬ 
tailed, 37-page article on the 
Black Widow, by D’Amour, 
Becker and Van Riper of the 
University of Denver. Squibb 
and Sons are developing serum 



Calling on the Widow 


Our Most Poisonous Spider... Incredible Speed ... 
Throws Her Lasso ... The Death Blow ... But the 
Male Doesn’t Amount to Much ... Antitoxic Serums 

By NELSON W M. BAKER 

Santa Barbara, California 


T IE beam from my flushlamp cut 
into a (lark corner of the woodshed, 
exposing an unlovely network of 
spider web, crossed and criss-crossed 
from splinter to splinter, and converg¬ 
ing around the miniature cavern of a 
knot hole. So this was the dreaded lady's 
den—the home of our most poisonous 
spider, the Black Widow, scientifically 
speaking, Latrodectus mactans. 1 had 
caught a brief glimpse of her shinv- 
black, button-like body disappearing 
into the knot hole that afternoon when 
1 went for wood, and now I had come 
to make a formal call. 

Her ladyship was nowhere in sight, 
but, as I had every reason to believe that 
she was at home, I reached forward and 
“knocked” gently by lightly vibrating a 
strand of her web with my finger. After 
repeating this several times, I was re¬ 
warded by the appearance of two 
spindly, black legs protruding from the 
knot hole. As the web-shaking contin¬ 
ued, the Widow crept farther and far¬ 
ther from her lair, until soon she was 
in full view, her black abdomen reflect¬ 
ing, mirror-like, the light from my 
flafthlamp. 

She descended to my very finger tip, 
swung sharply about and, with her long, 
hind legs, lashed out thick, glistening 
shreds of webbing, which clung to my 
finger like glue. Evidently feeling cer¬ 
tain that she had ensnared whatever 
luckless creature had wandered into her 
net, she turned abruptly to nip the vic¬ 
tim and stop its struggles with her 


powerful potion. At this point I jerked 
my finger uwuy, tearing ^koth the web 
and its occupant away with it. Soon 
thereafter I carried the captured spider 
to my desk in a glass jar. 

T HIS was a very different home from 
the one she had been accustomed 
to. She crawled for a while around the 
circular glass wall, feeling here and 
there with her delicate pnlpae, and try¬ 
ing to find a place to hide away from 
the glare. Her silvery sparks of eyes 
caught the light occasionally, and made 
me feel that she was staring at me— 
although I knew she could barely see at 
all. Soon she began to attach little web- 
anchors about the bottom of the jar, 
drawing a silken strand from one spot 
to another until she had spun a soft car¬ 
pet that protected her body from the 
cold glass. Then, after many attempts, 
she anchored a cable up on the side of 
the jar, and from then on she busied 
herself manufacturing a crude web that 
extended halfway to the top of her 
prison. This new web was fresh and 
shining, although of the same crazy, 


criss-cross design as the coarse, dirty 
web she had swung on in the woodshed. 
Many times, as she was spinning, 1 got a 
good view of hor characteristic marking 
—a crimson “hour-glass” on the under 
part of the abdomen. (Opposite page.) 

Experimenting, I placed a book be¬ 
side the jar, in such a position as to shut 
out most of the light. Apparently able 
to see better, she cleaned and moistened 
her feet by putting each one to her 
mouth and nibbling at it, then went 
over her spinning work carefully, find¬ 
ing and mending all flaws. Repairing 
done, she began endless attempts to ex¬ 
tend her weh to the top of the jar. 

In the morning I found the spider in 
the lid of the jar, evidently waiting for 
breakfast. I captured a lively Jerusalem 
cricket and dropped it into her web. 
His powerful, armored legs tore the 
strands, almost pulling the Widow from 
her perch. She seemed little excited, 
however, and just moved her long, 
fore legs sharply. The cricket, in his 
wild dashes around the jar, vibrated 
the web more and more, until the 
Widow suddenly began to move a little 
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in his direction. When the bulky insect 
caught a leg in a mass of tangled web¬ 
bing and jerked mightily, the spider 
rushed to the scene of disturbance, but 
arrived too late, for the cricket had 
escaped. It seemed that she could not 
locate the cricket by sight, but only 
by the “feel” of her web, for she could 
easily have intercepted the insect many 
times had she been able to see it. Each 
time she arrived at a spot where the 
cricket had been momentarily caught, 
she spun about and lashed out webbing 
frantically, endeavoring to secure the 
intruder. However sluggish Latrodectus 
is reputed to be, she can move with 
incredible speed when aroused—short, 
jerky rushes, which must be very con¬ 
fusing to pursued insects. 

During one of these rushes the spider 
turned and, purely by accident, I be¬ 
lieve, threw strands of her viscous web 
over the cricket's fore legs. Struggle 
us he would, he could not break that 
gummy mass of strong cables, and each 
second of delay on his part was prov¬ 
ing his undoing, for the spider was 
rapidly entwining him. 

When she had finished her job, the 
cricket could barely move. She rested 
a moment before the “death blow,” 
which was merely a nip or two from 
her diminutive, needle-sharp fangs. A 
few minutes after these “injections” the 
cricket ceased to move, except for what 
appeared to be convulsive gasps for 
breath. 

If I dropped an insect into the jar 
at night when the light was very dim, 
she would go at once to the victim and 
deliberately wrap it with webbing. If 


onds to two minutes—a fast worker. 

The tiny, white poison gland that lies 
along each side of the Black Widow’s 
combined head and thorax secretes an 
extremely powerful, neurotoxic poison, 
which is considered more potent, drop 
for drop, than the venom of any of the 
world’s most deadly reptiles. If you 
take into account the fact that the 
venom of the great king cobra of India 
is said to have killed elephants, it is 
small wonder, then, that the bite of the 
Black Widow has violent effects on man. 
Should this diminutive spider inject the 
same quantity of poison as the cobra it 
would doubtless mean almost instant 
death to the victim. 

Black Widow venom seems rapidly to 
paralyze the rear legs and abdomen of 
bitten insects. Innumerable small moths 
that I pricked with a very sharp needle 
dipped in the solution from crushed 
Black Widow poison-sacs and then re¬ 
leased, flew about for a few moments, 
dropped to the floor, und ran about 
dragging their rearmost legs. Naturally, 
my crude apparatus was not nearly so 
effective as the spider’s, and the amount 
of venom introduced much less, but in 
nearly all instances the moths died in 
varying lengths of time. Rats and mice 
die in convulsions shortly after being 
bitten, showing marked symptoms of 
paralysis of the abdomen, lower ex¬ 
tremities, and respiratory organs. 

The effects of the poison on man seem 
to vary slightly. From the persons I 
have talked with, who have l>een vic¬ 
tims of Black Widow bite, I have re¬ 
ceived two different stories as to the 
“feel” of the bite itself. Some say they 


weak pulse, paralysis of the lower ex¬ 
tremities, and rapid, labored breathing. 
The protein poison of Latrodectus seems 
quickly to attack the peripheral nerves 
and nerve ends, and to travel through 
them to the lymphatic glands and thence 
over the entire nervous system. The ef¬ 
fects of the venom on the phrenic nerve 
sometimes cause almost complete paraly¬ 
sis of the respiratory organs, and if this 
persists, death is often the result. 

A FISHERMAN, who was recently 
bitten by a spider while in fishing 
camp on Santa Cruz Island, ended up 
in a Santa Barbara hospital, where he 
was kept for five days, while efforts 
were made to check his pain and con¬ 
vulsions. One side of his body was com¬ 
pletely paralyzed, and he had to gasp 
in order to get his breath. On talking 
with him after the ordeal, I learned 
that he had received the bite just as he 
was preparing to “hunk in” beside his 
(amp-fire. The spider, which he after¬ 
ward killed, bit him just below the 
knee, and he told me it felt as if some 
one had poured gasoline or alcohol on 
his leg. He said there was first a cold, 
then a burning sensation, which spread 
rapidly, causing him great pain in groin 
und abdomen within 15 or 20 minutes. 
The following two or three hours he 
thought were his last, but he managed 
to get some relief by applying heated 
stones to his abdomen and drinking hot, 
salt water. The rest of the party were 
finally able to get him to the boat and 
start for the mainland, where he was 
immediately rushed to a hospital. As I 
was leaving him after our talk, he added 


the prey did not become en¬ 
tangled, and walked about the 
bottom of the jar, the spider 
would follow with short, jerky 
movements until she was within 
reach, when she would whirl 
about and, with deadly accu¬ 
racy, throw her lasso. 

O N one occasion I dropped 
a dozen large flies into the 
jar at once. The result was more 
or less amusing, as far us the 
spider was concerned. She 
rushed from one fly to another, 
spinning about and hurling her 
silken lariat in their general di¬ 
rection. No sooner had she 
caught one, and was preparing 



A female Black Widow spider guarding her two egg 
saci, which show above and to the right of her 


with great fervor, “—and, boy. 
I’d rather do anything than go 
through that again.” 

It has been only within the 
last year or two that scientists 
have really taken much interest 
in the Black Widow. Since 1921 
the Los Angeles General Hos¬ 
pital has, however, made the 
most of its Latrodectus bite 
cases by requesting the con¬ 
valescing patient to return in a 
week or so to give up some of 
his infected blood, from which 
the chemists extracted the solids 
and made an apparently effec¬ 
tive antitoxic serum. For some 
time this was the only serum 
available, and but little of it was 


to give it her attention, than another felt no immediate pain at the time; to be had, as Black Widow bite victims 
would cause lively commotion else- others seem to shudder at the recol- were few—at least those that had hos- 


where. She couldn’t resist these dis¬ 
tractions, and would hurry from one 
to another, apparently consumed by the 
greatest anxiety lest the insect she had 
just left should escape. Before long 
she had captured and nipped all the 
buzzing pests. I tried to check as nearly 
as possible the time, from the moment 
each fly was bitten until it ceased to 
move, and found it to vary from 40 sec¬ 


lection of the electrifying sharpness of 
the pain they experienced when bitten. 
There is no doubt, however, as to the 
seriousness of the symptoms, for all 
were in deadly earnest when they told 
of the various stages of suffering that 
followed the bite. These may be summed 
up briefly as: muscle pain, general 
weakness, numbness, and profuse per¬ 
spiration ; high blood pressure, slow, 


pital treatment. 

Lately, several new and more effec¬ 
tive methods of fighting the ravage® of 
this little, black spider’s poison have 
been discovered. Dr. F. E. D’Amour, a 
Denver physiological chemist, has de¬ 
veloped an anti-toxic serum from the 
blood of rats which have been imrau* 
nized bv repeated injections of minute 
doses of Latrodectus venom. As little as 
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two drops of this serum is said to coun¬ 
teract eight times as much poison. Oth¬ 
er treatments successfully used are 
intravenous injections of magnesium 
sulfate, or calcium glucinate. 

In the last few years climatic condi¬ 
tions in certain parts of the country 
have) so favored the Black Widow that it 
has become a definite hazard. It is safe 
to say that, during the months of May, 
June, July, and August, anywhere from 
one to 20 of these spiders could be found 
around the garages and outbuildings of 
almost any dwelling in southern Cali¬ 
fornia—while I have captured as many 
as 25 about numerous houses, my own 
included. Throughout the entire South 
and Southwest, Latrodectus was found 
in teeming numbers. The spider breeds 
more prolifically in warmer climates, 
but this seems to be no criterion, as 
general reports indicate that it is more 
or less abundant in almost every state 
in the Union. 

A BREEDING ground was discovered 
in San Diego in January, 1935, 
when workers, preparing a new parade 
ground with a grading machine, uncov¬ 
ered thousands of baby spiders, which 
had just been hatched from eggs. Navy 
recruits were called from the training 
station to go over the ground with blow 
torches and burn out every possible hid¬ 
ing place. The county agricultural de¬ 
partment reported that the “nest” was 
the largest ever recorded. No doubt 
there are others throughout the section 
that will continue to send forth promis¬ 
ing young Widows unless they are un¬ 
earthed. 

Since the female Latrodectae often 
spin their webs close together in some 
particularly favorable spot during the 
regular egg-laying seasons of April, 
May, June, and July, the proximity of 
the cocoons at the time of hatching prob¬ 
ably accounts for these so-called “breed¬ 
ing-nests.” When you consider that each 
female spider spins from one to seven 
cocoons in a season, and that each co¬ 
coon contains between 200 and 300 eggs, 
you can begin to imagine the incredible 
numbers of these arachnids hatched in¬ 
to the world in such a breeding section. 
Not all the little spiders reach the out¬ 
side world, however, as the weaker are 
devoured inside the cocoon, and only the 
strongest remain to bite their way 
through the egg-sac. Soon after their 
chitin-covered bodies have become 
toughened by the outer atmosphere, the 
baby Latrodectae start spinning web¬ 
bing which, when caught by the breezes, 
carries them aloft and distributes them 
over the countryside. 

The egg laying process is very in¬ 
teresting, and is a sight seldam wit¬ 
nessed by human eyes. The female, 
swollen to large proportions by the fer¬ 
tilised and developed eggs, hangs in a 
perpendicular position, head and fore 
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legs upward, and begins a peculiar, 
swaying motion by pulling the body 
forward with the legs. As this continues, 
the genital flap in the abdomen starts 
to open and close. When the muscular 
exertion is at the proper pitch, the tiny, 
butter-colored eggs are forced out in 
clusters, the last of which requires such 
effort that the spider’s abdomen is great¬ 
ly wTinkled t and contracted, having 
shrunk to less than half its former size. 

As soon as the mass of eggs is de¬ 
posited in the web, the spider com¬ 
mences the long task of covering it with 



An appropriate place for a Black 
Widow home. In fatal cases death 
will occur in from 18 to 36 hours 


her viscous webbing. In order to do this, 
she takes a position before the eggs and 
carries the strands of wet webbing from 
her spinnerets under and over the clus¬ 
ter with her long rear.legs, working 
around and around, until the sac is 
complete. When fresh, the cocoon is 
pure, silky white, but as it dries, the 
surface becomes tan or yellowish and is 
extremely tough. It has been said that 
the fluid from the crushed eggs is as 
poisonous as the venom of the adult 
spider. 

The time required for the young spi¬ 
ders to develop and hatch seeing to 
vary, according to my observation, with 
changes in atmospheric temperatures. If 
they are kept in a warm place, and a 
few drops of water are placed in the 
jar, the time of hatching is hastened. 
When the baby spiders finally make an 
appearance they are white, with two or 
three rows of black dots running down 
the back. The outline of the “hour-glass” 
is also visible, but for quite a while after 
they have started to grow this remains 
white, and when the body begins to 
darken, the hour-glass commences to 
take on its reddish hue. 

The male Lactrodectus is not often 
encountered, lie i* a meager individual, 
easily recognized by the conspicuous 
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bulbs on the ends of his palpae, as well 
as by the stripes on his sides and back. 
The hour-glass is generally present on 
the underside of the abdomen, but is a 
dirty white or yellowish color, instead 
of the bright crimson of the female. Mr. 
Black Widow gets short shrift from the 
“Mrs.,” who pursues him with grim de¬ 
termination during the mating season, 
often only to devour the luckless fellow 
after her eggs are fertilized. 

The Black Widow family, as well as 
other spider families, is often the prey 
of large hunting wasps and certain 
parasitic flies. The former enemies 
paralyze the spiders with the numbing 
poison from their stings and carry them 
off to be stored in their nests as food 
for the wasp larvae. The mud-dauber 
wasps, whose nests one often washes 
from the sides of the house or garage 
with the hose, are said to be particularly 
Black Widow minded, as far as their 
diet is concerned, but so far I have failed 
to find any spiders of this species in a 
good many mud-dauber nests I have 
examined. 

T HE University of California recent¬ 
ly announced their discovery of two 
kinds of wasps that lay their eggs in 
the cocoons of the Black Widow. The 
larvae that hatch out are said to devour 
the baby spiders. If enough of these 
wasps could be raised and released in 
spider-infested areas, it would doubtless 
do much toward keeping the ever-in¬ 
creasing numbers of Black Widows un¬ 
der control. 

As I glance up from my writing at 
the row of jars on my desk before me, 
I see a formidable array of Latrodectae. 
In one jar on the very end is a forlorn 
little male—“Mr. Black Widow.” What 
a harem he has! He is minus a front 
leg—doubtless the result of the violent 
attentions he has received from a buxom 
Widow. My latest captive is contented¬ 
ly dining on a huge, green fly, and per¬ 
haps trying to watch me with three or 
four of her silvery eyes as I write. 

• 

Editor’s Note: As the author has just 
stated , some wasps , notably the blue 
mud dauber , attack the Black Widow 
spider , and it is believed that the field 
mouse and other small mammals also 
dispose of many f as do chickens with 
impunity. However , not too optimistic 
a dependence is to be placed upon 
expectations of this kind . Newspaper 
accounts without end have told us how 
this or that parasitic insect f bred to 
attack other insects t was soon to wipe 
them off the earth; by the time the 
extermination was supposed to have 
beta accomplished , most of us have 
forgotten all about the matter . Nature 
has her own balances that usually pre¬ 
vent such ideal outcomes. 



NATURE’S SEAPLANES—THE FLYING FISH 


J UST how flying fish conduct their flight iw a matter of some 
question or at least some argument, many observers having 
reported slightly different opinions. In the Annual Report of 
the Smithsonian Institution, Professor Carl L. Hubhs, Cura¬ 
tor of Fishes in the Museum of Zoology at the University of 
Michigan, gives his explanation and from this The Illustrated 
London News commissioned the artist, G. H. Davis, to make 
the drawings shown above, reproduced by courtesy. 

“From very prolonged observation,” The Illustrated London 


\ews notes, “Mr. Carl L. Hubbs states that the fish get up 
the necessary impetus to fly by a rapid sculling movement 
of the strengthened lower lobe of the caudal fin or tail. The 
lobe makes 50 to 70 complete double vibrations per second. 
When the fish are in the air the pectoral fins are not 
‘flapped’ like the wings of a bird, but are simply used as 
supporting surfaces, like the planes of an aircraft. The fish, 
when clear of the water, glides, its flights being of quite short 
duration.” When beneath the surface the wings are folded. 
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OUR POINT OF VIEW 


Little Science 

VER with us are those who criticize 
science for its hypotheses and the¬ 
ories, for its abstractions and its ap¬ 
parently non-utilitarian findings, who 
characterize men of science as cloistered 
and smug. Some there are who say that 
science is too far ahead of ordinary 
mortals and so should declare a holi¬ 
day. The little things in science, the 
abstractions, the accidents are scoffed 
at as of no earthly use. Yet un accumu¬ 
lation of those little things often makes 
one big, important one; indeed, one ab¬ 
stract finding of a dreamv-eyed scien¬ 
tist, or one accident may later be of 
such enormous value to civilization as 
to justify, almost alone, the entire sci¬ 
entific scheme. 

Forty years ago a Washington biolo¬ 
gist made a chance discovery. Dr. Paul 
Bartsch, now curator of mollusks of the 
Smithsonian Institution, was then col¬ 
lecting every variety of snails around 
the District of Columbia. He was puzzled 
to find that those from the Potomac 
differed considerably from those in 
brooks running into the river. There 
was no physical barrier to keep the 
species apart, so he looked further for 
the reason and found it. The Potomac' 
is slightly alkaline; tributary brook" 
slightly acid. Some kinds of snails live 
only in an alkaline environment; others 
only in an acid one. This was an inter 
esting abstract finding but of "no earthly 
use” so Dr. Bartsch simply recorded it 
in his notebook. 

The scene changes: 200,0(X),000 peo¬ 
ple in China. Japan, Formosa, the 
Philippines suffer from a strange mal¬ 
ady, often fatal. Long study showed 
that this disease, schistosomiasis, was 
caused by a tiny worm, or blood fluke, 
which bored into the body and swam 
in the blood stream. Where it came from 
no one knew until Japanese investigators 
turned up another “little thing.” They 
discovered that the larva of this blood 
fluke invariably lives in a certain kind 
of snail while undergoing metamor¬ 
phosis into a form ready to attack people 
and certain animals. Bare-legged work¬ 
ers in rice paddies could hardly escape; 
few did. Cures afforded relief only un¬ 
til re-infection. 

Now to the accumulation of abstrac¬ 
tions was added the fact that the host 
for this blood fluke larva is an “acid” 
snail. Dr. Bartsch’s “interesting obser¬ 
vation” then showed how these snails 
could all be killed and, with them, the 
larvae of thc^ scourge of the Orient. 


Acid waters were made alkaline by 
dumping quantities of crushed lime¬ 
stone along the water’s edge! 

Simple? Yes; every “little thing” in 
this entire chain! Yet if you ask any 
one of many millions of orientals who 
have suffered and seen thousands about 
them suffer—and many die—from this 
terrible disease, he’d probably do his 
equivalent of crossing himself and say*. 
"Yes; simple as any miracle.” 

Sky Sailing 

HE feeling, apparently rather wide¬ 
spread in some quarters, that Amer¬ 
ican exponents of the art and science of 
gliding are amateurs, taking a back 
seat when foreign pilots perform, re¬ 
ceived a rather vigorous set-back at 
the recent glider meet at Elmira, New 
York. Among other notable flights at 
that congress was one that terminated 
at a point 146.6 miles from the start 
and that consumed five hours and forty 
minutes in the air. Another motorless 
ship reached an altitude of 6516 feet. 

The study and engineering skill that 
have gone into the construction of these 
frail hut sturdy ships, the aptitude for 
fhis type of navigation shown by the 
pilots, and the public interest aroused 
by the meet have culminated in a deci¬ 
sion by the Soaring Society of America 
to make next year’s ifieet international 
in character. It is reported that at least 
10,000 dollars in cash prizes will be 
available by that time to induce foreign 
glider pilots to make the trip and com¬ 
pete with the Americans. 

Gliding has long been a prominent 
part of aviation in Europe; many spec- 
tucular flights have been made and a 
large number of trained and experi¬ 
enced pilots are available. If enthusiasm 
counts for anything, the American pilots 
will make a creditable showing next 
year. The outcome of the meet will I>e 
watched with interest, from a sporting 
as well as a scientific point of view. 

Patent Centennial 

N July 4, 1836—a fitting day—a 
“right” was granted by Act of 
Congress to American citizens. That 
Act set up a system which has since 
been enormously influential in the tech¬ 
nical and industrial progress of the 
United States, for it inaugurated our 
present patent system, under which all 
rights to an invention are granted to the 
inventor. Patent No. 1 of the present 
series was issued July 13, 1836, to John 





Buggies of Thomaston, Maine. Since 
then over 2.045,000 have been granted. 

Retrospection, on this hundredth an¬ 
niversary, must give us pause. Marvels 
of applied science, of ingenuity, and 
of accidental discovery have followed 
patent No. 1 through the Patent Office. 
When it was granted, electricity still 
was to he .harnessed; the incandescent 
electric lamp was still far below the 
horizon; the phonograph, moving pic¬ 
tures, automobiles, radio, airplanes, and 
numerous other devices and machines 
on which great industries have been 
built were still ih the offing. Indeed, 
many important inventions had not even 
been envisioned. 

Patents were granted by the Colonies 
as early as 1641, while the first patent 
law of the Federal government was 
passed in 1700. At the time each patent 
was signed by the president, the secre¬ 
tary of state, and the attorney general, 
but the secretary of war also sat on the 
patent-granting committee. Control was 
so rigid in those days that in the first 
year only three patents were granted, 
and in three years only 57. Popular de¬ 
mand caused a revision to the other 
extreme. People then patented almost 
anything and everything new or old. 
Since this was so loose a system and 
afforded no real protection, the same 
John Ruggles mentioned above worked 
for and succeeded in having the present 
system established by law. Without 
precedent in history, the new law made 
a patent grant a prima facie standard of 
validity. 

While American patent practice has 
been revised under the impulse of 
changing conditions, it is, basically, 
the same as our forefathers planned it 
100 years ago. Under it the government 
secures the right of the inventor. In our 
system, he has an inherent right whereas 
in England, for example, the Crown 
grants a privilege for a sort of monopo¬ 
listic concession. 

In 100 years under our patent sys¬ 
tem, we have traveled far. Most people 
give it credit for our world leadership 
in industry for, despite its admitted de¬ 
fects, it has proved to be eminently 
practical. Revisions may be necessary— 
indeed, have recently been suggested 
by a Science Advisory Board com¬ 
mittee-hut when they come they must 
be based upon common sense and un¬ 
derstanding, They will be predicated 
upon the need for adjustments to evo¬ 
lutionary changes; the country will 
countenance interference for no other 
reason. 
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Archeology From the Am 


The Archeologist Standing on the Earth’s Surface 
is “Too Close to the Trees to See the Woods’* but 

Air Photography Reveals a New Crop of Discoveries 

^ > V1 - 

By STANLEY CASSON, M.A., F.S.A. 

Author of “The Progreee of Archeology" 


AS modern methods of excavation 
develop, much more about archeol¬ 
ogy is found out. Many sites such 
as Troy and Mycenae, originally dug by 
the more rapid and less scrutinising 
methods of two generations ago, have 
had to be re-excavated in order to 
find facts which had either passed un¬ 
noticed or which can only be detected as 
a result of the increased knowledge of 
today. British excavations at Mycenae 
shortly after the war. and the present 
extensive American campaign at Troy, 
are some contribution towards the cor¬ 
rection of the errors of the earlier ex¬ 
cavations and the discovery of evidence 
obviously missed or ignored by the first 
excavators. 

Chief among the external aids which 
the modern archeologist has called to 
his assistance is air photography. At 
present its use is confined mainly to 
those countries where aviation is pop¬ 
ular and where sufficient funds are forth¬ 
coming to subsidize its use in archeol- 

°gy- 

The application of air observation to 
excavation was a product of the World 
War. Pioneer work was carried out by 
the Germans in the Sinai peninsula, 
and an archeological commission work¬ 
ing with the German army in Palestine 
was under the command of an archeo¬ 
logical professor, Dr. Wiegand. Here, 
for the first time, in a volume published 
after the War, it was possible to see di¬ 


rect photographs of almost unknown 
cities, ruined and forgotten, in the wil¬ 
derness of Sinai. The same region was 
mapped and examined from the ground 
by Colonel Lawrence just before the out¬ 
break of hostilities. It is interesting to 
compare Lawrence’s ground researches 
with those carried out by air. 

About the same time that these re¬ 
searches were being conducted, British 
aviators were able to record unknown 
sites in Mesopotamia. It is thus uncer¬ 
tain to which nation must be given the 
credit of instituting archeological re¬ 
search on these lines. The German un¬ 
dertaking seems to have been greater 
and more detailed, the British a study 
of a more important region. 

The archeologist on the ground is to 
a large extent luavily handicapped 
when it comes to an exploration of a 
wide area in the search for sites to dig. 
He is in the position of a man who sees 
a half-tone illustration only through a 
strong magnifying glass. The illustra¬ 
tion is largely an unmeaning mass of 


dots which only extreme ingenuity can 
piece into the proper pattern. But a 
long-distance view at once makes the 
pattern clear. The aviator can take pre¬ 
cisely this long-distance view over large 
areas of land. 

The identification of ancient city sites 
in deserted regions that are difficult to 
explore on foot is a simple enough task 
for the aerial observer at a great height. 
It is when he comes lower that he can 
help even more. What he detects is not 
so much the unevennesses of the soil 
as the changes in color of the soil itself 
and of the vegetation on it. Soil once 
turned is never the same again and the 
vegetation that grows on it indicates the 
parts of the soil that have undergone 
artificial handling. One of the most 
convincing of recent aerial photographs 
shows how even the tallest trees reflect 
in their topmost foliage what has gone 
on about their roots. A view taken of 
the forest Burface in the wild jungle 
lands of Yucatan shows how the ab¬ 
solutely straight roads cut through the 
forest by the Maya of a millenium and 
a half ago, now survive as long straight 
channels in the level surface of the 
forest. This can be detected only in 
an oblique and very high altitude view. 
It is almost certain that this system of 
roads would never have been discover¬ 
ed by ground observation alone. 

I N mud desert landg like Mesopotamia 
the air view is of superlative value, 
for thfi slightest changes in color of 
crops and herbage are at once seen 
from the air. In rocky lands like Greece 
land surveys by air will reveal very lit¬ 
tle. In western Europe, on the other 
hand, the grassy soil and frequent oc¬ 
currence of chalk downs is peculiarly 
susceptible to aerial survey. Chalk areas 
in particular reveal from a height the 
outlines of every furrow and every ditch 
or encampment ever made, even if they 
have been plowed level with the sur¬ 
face long ago. 

The full use of air photography in ex¬ 
cavation is now in operation in England* 
where it took root first in 192& It is 



Figure 1 ; An air photograph of the site of a prehistoric wooden circle near Nor¬ 
wich, Norfolk, England. For centuries people have tramped over these evidences 
but the ability to see them from above* as a whole, CaOMi only with the airplane 
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Figure 2: A Brituh hill-top fort of the early Bronze Age, at yet unexcavated* 
The earthwork# are plainly visible from ground level—still more to from above 


not merely a question of taking a photo¬ 
graph of a site not otherwise known, 
and then having that site excavated. The 
aviator now co-operates with the exca¬ 
vators, taking photographs before, dur¬ 
ing, and after the excavations, so that 
the excavators shall make no mistake 
and 1 miss nothing. 

The air photograph often reveals, not 
what is otherwise invisible to the ordi¬ 
nary eye, but rather what would normally 
pass unnoticed. Just as the skeleton 
never vanishes, so the changes wrought 
by human agency on the surface of 
the earth can never be removed and 
obliterated. It has been rightly said 
that the one thing which you can never 
destroy or obliterate is a hole in the 
ground. Fill it up, stamp on it, cover 
it up as you will, always it will emerge 
like Eugene Aram’s victim. And there 
lies the clue to the value of air photog¬ 
raphy. Photographs taken from a ver¬ 
tical point of view will reveal all the 
markings left on the soil by man’s ag¬ 
ency. Photographs taken obliquely in 
a slanting sun will show, even in the 
growing crops, the outlines of long- 
vanished foundations and the darker 
patches left by disturbances of the soil. 
For, once you alter the settled stratifi¬ 
cations of the natural soil that Nature 
has laid down, you can never put them 
hack again in the way in which Nature 
did it herself. 

F OR nearly a generation now, arche¬ 
ologists have been in the habit of 
plotting out the plans of long-vanished 
wooden buildings solely by the aid of the 
holes left in the soil by the posts and 
beams of the building. These holes, un¬ 
der excavation, appear as deposits of 
darker earth, unstratified and loose in 
the solid matrix of the natural soil. Re¬ 
cently air photographs taken in England 
have revealed whole structures of this 
kind. The post-holes show up as dark 
points on the surface, whether it be 
turf or grain. 

A notable discovery of the first or¬ 
der was made, in this way, of a pre¬ 
historic circle similar to Stonehenge 
and only two miles distant from it. But 
this other circle was originally com¬ 
posed of wooden uprights of massive 
oak instead of stone pillars as at Stone¬ 
henge. Perhaps it was the predecessor 
in type of Stonehenge. The airplane 
photograph enabled the excavators to 
draw the plan of the circle; subsequent 
excavation showed the plan to be cor¬ 
rect, and every detail of the photograph 
could then he examined on the earth. 
So emerged one of the most important 
monuments of British prehistory. The 
discovery led to further search and other 
circles were found, thus adding a whole 
new chapter to British archeology. Fig¬ 
ure 1 shows one of the latest to be dis¬ 
covered. To the right of the center of 
the picture St-seen a double circle. The 


inner circle is actually more like a 
horseshoe, and in type follows closely 
on the lines of the inner circle of Stone¬ 
henge. The actual circle is near the city 
of Norwich in Norfolk. Within the horse¬ 
shoe circle is faintly seen a smaller cir¬ 
cle of small dots. These are the marks 
left by the holes in which immense 
wooden posts were set up when the 
shrine was first made, some 4000 years 
ago. 

All these circular markings are seen 
on a turf surface and are almost in¬ 
visible from the ground level. The dark¬ 
ness of the circles is due solely to the 
more luxuriant growth of grass on a 
basis of disturbed soil, and the circles 
represent ditches that surrounded the 
central wooden shrine. To the left of 
the twin circle is a small circle in the 
middle of a field. This is the site of a 
burial mound, long since plowed level 
with the soil but surviving in the color 
of the grass* 

Since this photograph was taken ex¬ 
cavations have been carried out and 
everything indicated on the photographs 
was found. The ditches were found cut 
into the natural soil and filled with dis¬ 
turbed earth; the deep holes for the 
posts of wood were found exactly as 
shown and it waa even possible to dis¬ 
cover, from trace© on the soil, that all 
the tree-trunks employed were dragged 
down the slopes of a neighboring hill 
to be put into this position. 

Photograph® taken vertically of pre¬ 
historic camp® reveal admirably the 
full detail® of these astonishing fort¬ 
resses that top almost every large hill 
in the south of England. Figure 2 is 
almost oyeI and, unlike most camp®, 
has no proper gateway. Figure 3 shows 


the largest earthwork in England, Maid¬ 
en Castle near Dorchester in Dorset, 
which, since the photograph was taken, 
has also been excavated. The white ar¬ 
row points to a spot in the mighty ram¬ 
parts where there is a curious kink. 
Across the flat turf surface of the in¬ 
terior is seen an irregular line. The 
photographs suggested that this was the 
outline of a first fort, smaller and more 
compact than the fort in its final state. 
This was verified later by excavation, 
und the remains of an old rampart were 
found running across from the arrow 
point to the opposite ditch. 

F IGURE 4 shows an excavation in 
progress in Ireland, where an ex¬ 
pedition from Harvard University is ex¬ 
cavating an early Irish settlement of the 
Christian era. Here the wooden piles 
of a building, once on a lake edge, are 
seen, with a dugout boat intact, found 
where it had finally sunk in its quay 
when the settlement was abandoned. 
Only careful and meticulous excavation 
lias made it possible to preserve the 
outlines of this settlement and its con¬ 
tents. 

One aspect of air photography re¬ 
mains to be developed. Hitherto it has 
not been employed, partly because the 
regions where it would he most useful 
are not well endowed with money or 
with aircraft, partly because the use of 
aircraft in archeology is by no means 
universal even in regions where arche¬ 
ological research is intensive. This new 
venture for air photography I will term 
“air-marine research”. It concerns the 
Mediterranean more than any other re¬ 
gion—perhaps exclusively. By its mean® 
air observation can be applied to the 
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Figure 3: Ancient earthwork at Maiden Castle, Dorsetshire. There is no written 
record of the people who built these great foru of earth on hill-tops in Britain 


examination and discovery of objects of 
untiquity now under water on the sea¬ 
bed. These fall into two classes: (1) 
towns or buildings which have been 
submerged under the sea by land-sub¬ 
sidence and (2) remains of ships wreck¬ 
ed in antiquity. Archeologists are now 
seeking both the means and the oppor¬ 
tunity for such research. The results 
are certain to be of the highest impor¬ 
tance. Let me give examples of cases 
in each class. 

In class (1 ) can he placed a complete 
Greek city of later Hellenistic date in 
South Russia on the Crimean coast. 
Russian archeologists have recently 
identified it by means of marine tele¬ 
scope observation and divers. But their 
knowledge of it is only approximate. 
The city is recorded by a Greek historian 
as having been finally abandoned when 
the area became uninhabitable. Appar¬ 
ently in the course of 200 years or so, 
geologic disturbances forced the level of 
the city below or just into the sea. Sub¬ 
sequent centuries have completed its 
submergence. 

ANOTHER case is found in the build- 
xX ings of Roman date in the Bay of 
Baiee, near Naples, which are now un¬ 
der the sea. Photographs from the air 
at a low level would enable accurate 
plans to be made and divers could then 
locate details of the site and explore its 
remains. There could, of course, he no 
question of scientific excavation, ex¬ 
cept at prohibitive cost. 

In-case (2) wrecks of ancient ships 
which bore as cargoes works of art have 
been recorded from the coast of Africa, 
off the island of Cerigo in the Aegean 
and, in 1930, off Cape Artemisium near 
Euboea in central Greece. In each case 
the wreck was found by chance by 
sponge fishers and the workg of art 
fished up were recovered more by ac¬ 


cident than by design. But the wealth 
of works of art so found has been enor¬ 
mous. In one African wreck a large 
number of marble statues were recov- 
eied. In the Cerigo wreck one complete 
bronze statue and about ten marble 
statues were found, together with a 
unique example of a Roman astrolabe, 
which had been one of the ship’s instru¬ 
ments of navigation. In the Artemisium 
wreck what is perhaps the finest of all 
known Greek works of art was found. 

’Two other works of art in bronse were also 
found in this wreck, the forepart of a galloping 
horse, and the quite perfect figure of its rider, 
a work of the 3rd Century B C. A few weeks 
ago the bulk of the body of the horse and its 
hind legs were found by sponge fishers. No ex¬ 
haustive examination of the site of this wreck 
has yet been carried out by divers and it is un¬ 
certain at present whether other works of art 
remain to be discovered there. In any case this 
wreck has proved the most productive of any 
so far found. The site of the wreck is a well- 
known danger spot and there may be'othcr sim¬ 
ilar wrecks in the sea sand. 


the now famous Zeus in bronze at 
Athens, dating to about 460 b.c m a 
masterpiece of the first order, in per¬ 
fect preservation. 1 Sea water tends to 
ruin stone and to preserve marble, the 
converse of what happens in the earth. 

A systematic examination of all these 
promontories and straits where wrecks 
are frequent at all times, carried out 
as a survey by airplanes, would certain¬ 
ly reveal on clear days traces of wrecks 
which might then he profitably examined 
by divers. The addition to our knowl¬ 
edge of Greek and Roman art might 
well he great. Roman art dealers from 
100 B.c. to 400 a.d. looted Greece of 
its works of art in order to adorn the 
cities of Rome and Constantinople. By 
fixing the ancient mutes from Greece 
to Rome and from Greece to Constanti¬ 
nople, and by carrying out such a sys¬ 
tematic inquiry, other wrecks beyond 
those found by mere chance would he 
discovered. The African coast, even bet¬ 
ter for aerial observation, would be also 
worth investigation, for to the new 
African cities the Romans seem to have 
brought the works of art of Sicily, which 
were in the main also Greek. Scholars 
are now at last beginning to consider 
this particular and as yet untried form 
of air research. It should prove fruitful. 

• 

Interested readers may find in the 
British journal , Antiquity, a num¬ 
ber of accounts of air-photography in¬ 
vestigations of sites. For example: “Air 
Photography in Northern IrelandDec. 
1930; “Hill Forts;' March 1931; “Cer- 
dic and the Cloven tt ay” Dec. 1931; 
“Balloon Photography and Archeologi¬ 
cal Excavation ” June 1932; “Some Re¬ 
cent Air Discoveries” Sept. 1933; **The 
Celtic Field’ System in South Britain” 
Dec . 1935. Available in large libraries. 





Who s A Good Driver? 


Opinions Differ . . . Tests Tell . . . The Human 
Equation Must Be Solved . . . Egotism Solved by 
Training . . . Privileges for Superior Drivers? 

By PHILIP II. SMITH 


The first and simplest test is for brak¬ 
ing reaction. If your reaction time is 
better than 0.44 second, you are above 
average. This timing means the interval 
between taking your foot off the accel¬ 
erator and applying the brakes when a 
light in front of you changes from green 
to red, or when you face an emergency. 



Steering skill test. Subject must manipulate 
the steering wheel to hold the miniature "road” 


T HE deep-seated conviction of almost 
every red-blooded American motor¬ 
ist that other drivers are less com¬ 
petent can now be exploded. Scientific 
study of driving skill has reached the 
point where facts rather than fancy will 
decide who is competent and who not. 

This is a great step forward in the 
concerted movement to make the high¬ 
ways safe. Efforts to better road con¬ 
struction and to make automobiles them¬ 
selves safer is all to the good, but in 
the last analysis the human equation has 
to be solved. Roads and vehicles are 
important factors, but they are used by 
human beings—mis-used or properly 
used. 

Recent studies, and many have been 
made in various parts of the country, 
have brought to light several unexpect¬ 
ed facts about the man at the wheel, 
and perhaps the most important of these 
is that the majority of drivers are un¬ 
aware of their own limitations. Confi¬ 
dence in your own ability may mean 
only that you are ignorant of your de¬ 
fects. You may cite with pride the fact 
that you have had no accidents; it may 
mean merely that you have been lucky 
thus far in your motor-car career. 


Conviction of personal ex¬ 
cellence in driving is hard to 
deflate, but if excellence does 
not exist, the highway has a 
potential hazard until the de¬ 
flationary job is done and 
done well. When a driver 
learns of his limitations, he 
is the better for it and can 
he trained to overcome them. 

The instruments which have 
been developed to do the re¬ 
vealing are convincing- and 
strikingly ingenious. 

T HE Bureau of Street 
Traffic Research at Har¬ 
vard University, under the 
direction of Dr, Miller Me- 
Clintock, has a most compre¬ 
hensive group of instruments 
and tests. Critical examination of these 
will give the best possible idea of the 
progress made in measuring driving 
ability, because the objectives sought 
are representative of present day scien¬ 
tific effort. So fur, seven tests have been 
developed and these are generally cred¬ 
ited with making possible the grading 
of drivers in a practical way. 


Steering skill is measured by seating 
the subject in a chair, facing a road 
scene which unrolls Indore him and is 
so arranged that steering is required to 
'hold the road." There has been found 
to he a close correlation between steer¬ 
ing skill and driving experience. Other 
discoveries have been that women learn 
to steer more slowly than men lmt im¬ 
prove, over a longer period; that the 
highest scores are made between the 
ages of 17 and 21, and that driving co¬ 
ordination wanes after 55. 

The driver who would overtake and 
pass a car while another car approaches 
him must have ability to judge both 
speed and time, and this constitutes the 
third test. Two model cars are used and 
caused to move at right angles to the 
subject. The instrument itself resembles 
an elongated box, with the center cut 
away and the remaining surfaces clearly 
scaled. In operation, the first model 
emerges from the enclosure and travels 
across the cut-away area, promptly pur¬ 
sued by the second model traveling at 
a higher speed. When both models has e 
disappeared, the subject is asked to 
estimate where, on the scaled surface, 
the pursuing car will catch up with the 
other. 

Visual tests, of which several types 
have been developed, are of prime im- 



A teet subject, foreground, judging speed end time. T it* model cars pets the 
opening In the box; subject must judge where they will meet, under cover 
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portance. They endeavor to measure 
glare-blindness, depth perception, “tun¬ 
nel” vision, visual acuity, and color¬ 
blindness. Apparatus to test for the first 
simulates road conditions in miniature. 
The subject looks into a closed box 
where he perceives the oncoming head¬ 
lights of an automobile. At the right of 
this road is a cardboard “pedestrian.” 
The subject has his own set of head¬ 
lights, the intensity of which he must 
increase until he can see the pedestrian. 
Scoring, or the measure of blindness, is 
based on the increased brightness need¬ 
ed to do this. 

D EPTH perception and “tunnel” 
vision are both of great significance 
on the highway. If a driver lacks the 
first he is handicapped in passing; if 
possessed of tunnel vision he sees 
straight ahead and misses entirely a 
quick perception of cars coming from 
the side. Depth perception can be meas¬ 
ured with an apparatus comprising two 
vertical rods, one fixed, the other mov¬ 
able forward and backward at the will of 
the subject. The test involves lining up 
the rods side by side from a distance 
of 20 feet. 

Tunnel vision is being tested by means 
of a perimeter. The subject looks 
straight ahead at his own image in a 
mirror while the operator moves a light 
box to right or left of the center until 
it passes from vision. If the subject’s 
vision is restricted to less than 60 de¬ 
grees on either side his visual condition 
is declared hazardous. 

A ring test serves to measure visual 
acuity. The subject views a series of in¬ 
creasingly smaller rings, each having a 
gap, until the gap is no longer visible. 
Color-blindness is measured by an 
equally simple device. Here the subject 
simply states the color seen through a 
hole in a box and guessing is precluded 
by presentation of colors without regu¬ 


lar sequence. A test for hearing com¬ 
pletes the testa of individual abilities 
and there is no special apparatus re¬ 
quired for this because auditory testing 
devices have been available for many 
years. 

If the tests as outlined constituted all 
there is to the measuring of driving 
skill, we would have to admit that few 
advances of a practical nature had been 
made. The tests would leave still un¬ 
determined a driver’s capacity to per¬ 
form a number of operations simul¬ 
taneously or in rapid sequence as re¬ 
quired in actual highway driving. They 
would leave untested a driver’s judg¬ 
ment when faced with a complex situa¬ 
tion. What they do achieve is the 
uncovering of weaknesses of which the 
driver may be wholly unaware and which 
would make him prone to 
accidents. 

Workers in the accident- 
prevention field have seen the 
need for devising tests which 
simulate more accurately 
actual driving conditions, if 
a real determination of skill 
is to be obtained. At Harvard 
the need is met with a minia¬ 
ture highway apparatus; at 
Iowa State College an out¬ 
door driving field has been 
developed. Both serve to put 
the driver under observation 
while reacting to a series of 
highway situations. 

The miniature highway ap¬ 
paratus comprises the control 
compartment of a standard 
automobile and an endless 
belt highway upon which car 
models are mounted. The 
road is seen through a small 
window to give the illusion of 
looking through a windshield 
and the vision is a normal one 
of oncoming cars and cars 


traveling ahead. The belt is so arranged 
that it begins to move when the subject 
goes through the operation of getting a 
car under way; the models move faster 
as the gears are shifted, and further 
acceleration is given by the throttle. 
Steering is also linked to the belt. Thus 
a turn of the wheel moves the belt to 
one side or the other to create the illu¬ 
sion that the subject’s car has moved to 
the right or left of the highway. 

Manipulation of the car controls en¬ 
ables the subject to speed up, pass cars, 
slow down, stop, and so forth. He must 
judge distances, speeds, timing, and in 
short, behave as he would behind the 
wheel of his own car. In the course of 
about three minutes he encounters as 
many hazards as he would normally 
meet in about one year on the road and 



The subject adjusts his “headlights” until he 
can just discern the cardboard “pedestrian** 



his performance can be observed and 
recorded. 

The Iowa State driving field likewise 
simulates actual road conditions. The 
subject taking his car through the field 
must obey all signs and rules of the road 
and react promptly to all instructions. 
It tests his ability to steer, brake, park, 
obey signs, not to mention noticing and 
readidfe them. In addition to tegting, this 
field can be used for training. 

While experimenters agree that driv¬ 
ing tests now used by state motor vehicle 
officials are entirely inadequate to meet 
the needs of present day driving, they 
make no pretense that their own tests 
are infallible. They hold their methods 
to be more exploratory than conclusive, 
yet to make a definite contribution to 
the work of accident prevention. The 
revelation of driver limitations still 
leaves the elimination of accidents up 
to the driver. The best that tests, can do 
is to find the unfit so that they can he 
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eliminated from the highwrfys and show 
the way to tram the rest to become more 
capable. Certainly the first step in acci¬ 
dent avoidance is to know one’s limita¬ 
tions. 

The purpose of current experimenta¬ 
tion is primarily to make better drivers 
rather than to restrict driving. Tests 
show that drivers who cannot avoid acci¬ 
dents comprise a group of not more than 
5 percent of motorists, while those who 
have some weakness to make them acci¬ 
dent-liable number about 20 percent. 
This leaves 75 percent of drivers who 
can benefit from the knowl¬ 
edge that follows from re¬ 
search. 

T HE weakness of present 
testing methods are those 
inherent in most tests of hu¬ 
man material. A test is some¬ 
thing exceptional and not 
psychologically identical with 
the everyday counterpart. The 
poor driver tries his best, 
while all persons concentrate 
on what they are doing to a 
degTee not likely to be exer¬ 
cised on the road. Experi¬ 
menters realize the need for 
eliminating this element from 
tests to get worthwhile re¬ 
sults. At Harvard they will 
make the miniature highway 
more complex to simulate 
road conditions more closely, 
and so operative that results 
will be recorded mechanical¬ 
ly, thus eliminating at least 
the psychological factor of 
the observer from all calcula¬ 




te//; A miniature highway for test¬ 
ing driving skill under highway 
driving conditions. Above: What 
the subject sees through the wind¬ 
shield of the new testing equipment 

It is, of course, possible for a driver 
to pass strenuous tests and still be a 
nuisance on the highways; he may still 
drive as if bent upon turning his car in 
or turning it over within the year. How 
then can driving examinations increase 
safety on the highway? Dr. Alvhh R. 
Lauer, of Iowa State College, answers 
this question on six counts. He claims: 

First; the type of vehicle best suited 
to the driver may be adjusted or ar¬ 
ranged accordingly. 

Second; if drivers know their limita¬ 
tions, they will lend to avoid trouble. 

Third; knowledge of the other fel¬ 
low’s weaknesses keeps a driver out of 
trouble. He makes more allowances. 

Fourth; faced with searching exam¬ 
inations, the driver will make more effort 
to learn the principles of safe driving. 

Fifth; a driver will exert more care 
when made responsible for bis weak- 


If driving tests are ever 
to be put into operation on a nation¬ 
wide scale as a means for determining 
fitness for the granting of a license, the 
recording of factual data must he stand¬ 
ardized and mechanized so that results 
depend in no way upon the ability of the 
tester. This will be done because the 
value of an established scientific base 


determined only by careful research, 
assiduously followed. 

Driving tests must be checked from 
all angles to he really scientific and this 
check is made by correlating with actual 
highway performance. Two ways are 
followed—watching the performance of 
drivers who have been tested, and test- 


Sixth; proper training can be given 
because of basing on skill measurements, 
scientifically obtained. 

Dr. H. R. DeSilva of Harvard holds 
that examining drivers and pointing out 
their faults to them will go much further 
toward making the highways safe than 
repeated admonitions and threats of dis¬ 
barment from the highway. 


would be dissipated quickly if so vital 
a link were left uncontrolled. 

While researchers claim that tests will 
now reveal faults in driving so that the 
driver can be advised and learn what to 
do about it, they are not in unanimous 
agreement that testing principles have 
been so well established that inferior 
and superior drivers can be separated, 
nor are they in complete accord in the 
opinion that inferior performance per 
se indicates proneness to accidents. With 
true scientific detachment they view 
their work as merely a beginning and 
are working to make their studies more 
conclusive. They sec many physiological 
reactions yet to be studied and suspect 
that there may be more factors which 
go to make up driving skill that have 
not betas dkcoyeted and that may be 


ing persons who have accident records. 
The Harvard system of tests is now be¬ 
ing applied to Cambridge drivers who 
have been involved in accidents to see 
what the correlation may be. Ultimately, 
for it takes time to build up adequate 
records, we may know much more about 
the cause of accidents, for accidents 
don’t just happen; they are usually 
caused by unthinking or careless drivers. 

The immediate value of these tests 
was made quite apparent recently. With¬ 
in a few blocks of the examining station 
a driver passed a red light and ignored 
a fire engine siren with very sad results. 
Under normal circumstances the driver 
might be labeled careless and fined 
accordingly, but in ibis case he was 
tested for driving skill and discovered 
to be both cofor-blind and deaf. 


C 1RTAINLY we now have tests that 
count for something; with the 
means for grading drivers, the day is 
not far away when the hopelessly unfit 
will be taken from behind the wheel, the 
average driver provided with aids toward 
increasing his skill, and the superior 
one perhaps given certain privileges as 
long as they are respected. 

Out of the knowledge that, to avoid 
accidents, a driver should know his 
limitations, there can develop the elite 
of motoring—a group to whose mem¬ 
bership all may aspire, for their com¬ 
petence will be factual. Scientific tests 
point the way to “Know thyself.” This 
is the beginning of driving wisdom. 

Photograph* courtesy Bureau of Street Traffic 
Research Harvard Univeraity. 





“Springfield Mounting” 


FIRST 

PRIZE 


Bv Robert Bushman, 13 State Street, Schenectady, New York. 
Subject: Springfield mounting for a 4*4 inch amateur Ire- 
fleeting telescope. Taken with a Graflex Series B, Kotjkk 
anastigmat lens. 5V 2 inch, F/4.5, Negative 3*/i by 4% 
Panatomic developed in D-76. Filter, K2. Exposure, *eo- 
onds at F/22. Printed on I>efender Velour Black Ctoeay. 
Light, one Photoflood in a reflector. The light scarce 
kept in motion during the entire exposure to prevent 
shadows and too Bright highlit*, , r 




F ROM the large number of photographs submitted in the Scientific 
American Photograph Contest, announced last April, the board of 
judges has selected the three prize winning pictures reproduced on these 
two pages. The board consisted of Ivan Dmitri, well-known artist and 
photographer, Jacob Deschin, conductor of our “Camera Angles^ de¬ 
partment, and the editorial staff. Announcement of the Honorable 
Mention awards appears in the “Camera Angles” columns'of this issue. 


PHOTOGRAPH 

CONTEST 

AWARDS 


SECOND 

PRIZE 


“Bridge Repair" 


By Alex Lighter, Glace Ba\, 
N.S., Canada. korellc k. cam¬ 
era, F 2.8 Trioplan lens. S.S. 
Pan film, 35 mm. Exposure 
1/100 second at V 4.5. Nor¬ 
mal contrast P.M.C. No. 1 
paper developed in M.Q. tube 
developer. Negative devel¬ 
oped in buffered l>orax D-76, 
for Vi hour. 




THIRD 

PRIZE 


“Silvering 
Telescope Mirror” 


By J. M. Stofun. % Grand 
Street. Garfield, New Jersey. 
Leica camera, Elmar lens 
used at aperture of F/9. No 
filter. Light source, two Pho* 
toflood lamps. Printed on 
^3 paper, developed in D-72. 
The 35-mm film was devel¬ 
oped in D-76. 
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A bridge that looked strong enough, but a light aedan went through it 


Horse and Buggy Bridges 


Forgotten Bridges . . . Old.. . Weak . . . Not Built 
For Modern Vehicles . . . Narrow . . . Bottlenecks 
. . . Hamper Traffic . . . Unsafe . . . Endanger Life 

By F. D. McHUGH 


A LARGE bus, carrying as passen¬ 
gers a score of carefree, chattering 
youngsters on their way to school, 
glides smoothly down a modern concrete 
road. The driver watches a huge truck 
preceding them and, guessing its loaded 
weight at 20 tons, wonders absent- 
mindedly whether that truck can safely 
cross the old wooden bridge ahead, over 
a railroad cut, which is posted: “Load 
limit, 6 tons.*’ 

Keeping a safe distance behind, the 
bus-driver passes a familiar sign: 
“Warning, Narrow Bridge.” He sees the 
truck ahead rumble off the bridge floor 
to the concrete beyond, and involun¬ 
tarily sighs with relief. His bus rides 
easily on the bridge. He is watching the 
road ahead and an approaching car for 
which he must make room. He nears the 
center when he hears an ominous creak¬ 
ing of old timbers and then—Crash! 
Floor boards splinter, wooden trusses 
and stringers buckle, and the bus with 
its load of happy children dives to the 
tracks below. A cloud of cindery dust 
rises for a moment of awful heart-break¬ 
ing silence. Then, as if by rehearsal, 
small throats in maimed bodies rend the 
air with screams that rise to an appalling 
crescendo. Some voices, chattering but 
a ijioment before, will never again be 
heard. 

It is not a pretty sight. Violent death 
never is; and such slaughter of the in¬ 
nocents is a thing horrendous. Perhaps 
it has never happened just this way. It 
could—and may at any time. For some¬ 
one forgot a bridge! 

Bridges, vital highway links, have 
been forgotten by the thousands. These 


weak, narrow, and obsolete structures 
threaten every man, woman, and child 
in the country. They snatch their toll of 
lives daily and with every day's depre¬ 
ciation they multiply the death hazard. 
They void the vaunted safety of the high¬ 
speed roads they connect and stand as 
monuments to the negligence of officials. 
Authorities who have forgotten these 
bridges are guilty of flagrant disregard 
for human life and property. But we, 
the public, are also culpable. 

I T is roads, not bridges, that have 
been improved. As the use of motor 
cars has increased at such phenomenal 
pace during the past two decades, high¬ 
way departments of town, county, state, 
and federal government have worked 
feverishly to provide roads for them. 
The roads themselves have grown from 
two lane to three and then four. “Mod¬ 
ern roads for modern motor travel” has 
been the order of the day. As roads were 
built a new unbalance was created. 
That Goliath, the transport truck, and 
creature of a new major industry, high¬ 
way transportation, demanded highways 
not only white and straight, but surfaced 
to withstand impact. 

In rebuilding highways to keep pace 
with modern transportation needs, en¬ 


gineers often left old bridges in place, 
allowed the “horse and buggy” bridge 
to remain, or at best they built for the 
cars and lighter trucks of other days. 
Many responsible officials, in common 
with many laymen, look upon a bridge 
as a permanent fixture, something to 
serve until it falls down. As a con¬ 
sequence, one engineer recently told 
us, “Numerous old bridges in various 
stages of obsolescence remain to make 
our highways unsafe despite all sincere 
attempts to provide new grades, better 
alignment, and more permanent surfac¬ 
ing.” They are, indeed, the weak links 
in the chain. 

Such^ “weak links”—thousands of 
them—are everywhere throughout the 
country. No one has bothered to keep 
statistics as to the approximate total, 
but every one who has driven a few 
miles in the country, particularly tm 
two-lane or secondary roads, can vouch 
for their existence in numbers. Some 
will be posted, as is an old masonry 
bridge near Yonkers, New 
“Steep Hill-—Narrow Bridge”; some, ** 
is one we know in West Virginia* 

Curve—Narrow Bridge”; white 1 
will frankly confess negligence ^ ^ 
sponsible persons by some 
ittg as: “Danger—Load Limit 6 
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Some will be of masonry construction, 
some of old concrete, some of rusted 
steel, and many of wood. In 1930 there 
were in use between 450 and 500 old 
covered bridges (wooden) in 24 states 
(“A History of the Development of 
Wooden Bridges,” by Robert Fletcher 
and J* P. Snow, Proceedings A.S.C.E. f 
November, 1932), and many of these— 
rattly, narrow, and with sharp curve 
approaches—are doubtless still serving. 
We know one such on a splendid, new, 
two-lane, concrete highway in South 
Carolina. 

Accidents, which will be discussed 
later, have occurred at numbers of these 
obsolete bridges; they have exacted 
their toll of lives. All are dangerous 
despite their warning signs which are 
continually ignored, and all, even on 
the secondary roads, are crossed many 
times by heavily loaded, law-breaking 
trucks. 

“I have a neighbor who makes a liv¬ 
ing by trucking,” says H. E. Colburn, 
Bridge Engineer of the Allegany County 
(New York) Department of Highways. 
“His truck, empty, weighs six tons and 
he ordinarily hauls a load of eight or 
ten tons, making a total load of about 
15 tons. He cannot get three miles away 
from his home, with his empty truck, 
on any road in any direction, except 
one, without exceeding the posted limits 
of some bridge, thereby making himself 
liable to arrest besides taking his life in 
his hands. On the road which he has 
the most occasion to travel—a State 
road—he has to cross one bridge posted 
for six tons and another posted for four 
tons in traveling four miles to a gravel 
plant. Yet he pays the state over 100 
dollars license fee every year for the 
privilege of operating his truck, as well 
as a substantial additional sum in gaso¬ 
line taxes. 

“A few days ago, near here, a gaso¬ 
line truck weighing 20 tons went through 
an old bridge posted for four tons. The 
owner or driver will undoubtedly be 
prosecuted, fined a nominal sum, and 
then will proceed to haul heavy loads 
as usual over weak bridges. Some time 
ago a chain store truck broke through 
a bridge on the main route near the 
village of Belmont. The load greatly 
exceeded the posted limits of the bridge, 
so the driver was fined. The fact that 


there was no other way of reaching the 
village didn’t help any!” 

' But these were heavy trucks, not 
buses of school children? True; but 
Mr. Colburn tells of seeing a bus-load 
of children, weighing far in excess of 
three tons, dash at 40 miles an hour 
over a bridge posted for exactly three 
tons and a speed of 15 miles an hour! 
Our introductory scene can happen— 
and will some day. Drawing on his ex¬ 
perience, engineer Colburn says that 
an old structure “may safely carry a 20- 
ton truck today and collapse with a 
three-ton load tomorrow”; and cites the 
case of a steel bridge which fell in while 
a light coupe was crossing shortly after 
a heavy bus full of passengers passed 
over safely. 

How much study has been given to 
this question? Little—too little! Mr. 
H. S. Fairbank of the Bureau of Pub¬ 
lic Roads, Department of Agriculture, 
writes: “I regret that there is at present 
no satisfactory information in this Bu¬ 
reau relative to the number and charac¬ 
ter of bridges on any of the public roads 
of the country. Realization of the need 
for such information is one of the rea 
sons why we are now urging the States, 
with our aid, to make a thorough-going 
inventory of the existing rural highway 
facilities as a part of the state-wide 
highway-planning surveys, arrangements 
for which are being made in more than 
35 States. 

“When these inventories are com¬ 
pleted, during the course of the present 
year, we shall have for the first time a 
reasonably adequate record of the high¬ 
way bridges in existence in the States 
in which the work is done. At present 
there is no such record in any State, 
and the nearest approach to it that 1 
know of is in Ohio.” 

The Highway Research Board, Na¬ 
tional Research Council, reports: “We 
regret that we have collected no facts 
and figures applicable , . .” Four repre¬ 
sentative state highway departments— 
those of the progressive states of New 
York, New Jersey, Illinois, and Con¬ 
necticut—apparently have no pertinent 
records available. Connecticut, however, 
does make some attempt to tabulate 
highway accident causes. In that state 
motor vehicle fatalities numbered 439 
in 1935; two were at bridge locations. 


Obsolete, weak, narrow, poorly aligned bridges 
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Disabilities incurred at bridge locations 
probably ran much higher because in 
the country as a whole the ratio of disa¬ 
bilities to fatalities was 32 to 1. 

Now, if these four states have so few 
data to offer, what of other, perhups 
less progressive states? Assistant Traffic 
Engineer Donald S. Berry, of the Na¬ 
tional Safety Council, Inc., tells us: “We 
have some general statistics from a few 


of the states that show the relative im¬ 
portance of bridges as a factor in high¬ 
way accidents. The following statistics 
from the states of Connecticut and 
Kansas will serve as examples: 

“The annual report of the Motor 
Vehicle Department of the State of Con¬ 
necticut shows that there were 439 
motor vehicle fatalities in 1935. Of this 
number, there were 2 fatalities occur¬ 
ring at bridge locations. This seems to 
indicate that bridges are a small factor, 
although it must be remembered that 
the mileage of bridges is very small in 
comparison with the actual highway 
mileage.” 

A DDING to the facts concerning 
. Connecticut, he says that ot that 
state’s 15,656 motor vehicle accidents, 
there were 155 occurring at bridge loca¬ 
tions. 

“The 1935 report of the Health De¬ 
partment of the state of Kansas,” he 
continues, “shows that there were 52 
motor vehicle fatalities occurring at 
bridges or culverts. The total number 
of motor vehicle fatalities during 1935 
was 522. The statistics also showed 
that 49 of the 52 fatalities occurred as 
a result of collisions with fixed objects. 
This number is considerably higher 
than that in the Connecticut statistics 
which is probably due to the fact that 
the Kansas statistics include culverts 
with bridges. 

“The foregoing statistics, however, do 
not give any indication of the effect of 
width or type of bridge upon the acci- 

All illustration* courtoay Stata of Ohio, Da- 
partnwmt of Highway* 


dent situation. The accident statistics 
which we get from the various states 
and cities do not show the number of 
accidents occurring on bridges of dif¬ 
ferent widths, and accordingly, we have 
never been able to make a special study 
of this subject.” 

It is interesting to note here that the 
very complete “Accident Facts, 1936 
Edition,” published by the National 
Safety Council, makes no 
mention of the part played by 
bridges in the 11 deaths by 
accident and 1100 non-fatal 
injuries per hour in the Unit¬ 
ed States during 1935. 

The claim files of The 
Travelers, Hartford, Con¬ 
necticut, were equally un¬ 
productive of facts on bridge 
accidents. This was no doubt 
because their files are not so 
coded as to surrender their 
secrets without much re¬ 
search. 

So far, we have noted a 
singular indifference to a 
problem admittedly signifi¬ 
cant. Generally speaking, 
bridges are of secondary im¬ 
portance in highway con¬ 
struction, as is indicated in a paper 
(Report of Committee on Highway De¬ 
sign ) by Albin L. Genieny, Senior 
Structural Engineer, U. S. Bureau of 
Public Roads. He says: “Legal restric¬ 
tions on the vehicular loads which may 
be hauled over the public highways have 
been imposed by the various states of 
the Union. . , . Most of the regulations 
are intended to protect the highway 
pavements, little attention being given 
to the danger of destruction or serious 
overloading of bridges.” Since his was 
a paper on design, he failed to mention 
the possible deaths coincident with 
bridge destruction! 

A clue was given above, however, to 
one state which has been awake. This 
is Ohio, as representative and pro¬ 
gressive a state as one could expect to 


find, with its interests in both farm and 
factory. Ohio bus pioneered in making 
a commendably complete inventory of 
its bridges, their locution, structural de¬ 
tails and deficiencies, capacities, and 
the accidents that have occurred upon 
them. Mr. J. R. Burkey, Chief Engineer 
of Bridges of the Ohio Department of 
Highways, writes that he is fully in 
sympathy with the theme of this discus¬ 
sion, and has co-operated with us in its 
preparation, by supplying voluminous 
notes. For that co-operation, we wish 
here to express our appreciation as well 
as our regret that lack of space prevents 
quotation of as many of his facts as we 
should like to quote. 

T HE Ohio State Highway System now 
consists of 12,176 miles outside of 
municipalities, out of a total mileage in 
the state of 85,706. This total is to he 
increased this year by the addition of 
5000 miles. By law. the State Highway 
Department is responsible for the con¬ 
struction, maintenance, and repair of 
structures on the system outside mu¬ 
nicipalities. In order to conduct this 
work efficiently the Department main¬ 
tains an elaborate system of records in 
which the state is divided into 12 high¬ 
way divisions for administrative pur¬ 
poses. A card index lists every structure 
on the State Highway System, the cards 
being filed in u visible index system in 
the same sequence in which the bridges 
occur on the road. 

“Finger-printing” the highway bridges 
is what Ohio’s card system does. The 
information is ho complete and acces¬ 
sible that it is possible, by a quick 
glance, to tell what size and weight 
limits are imposed by structures on any 
given route. On a card no larger than 
eight inches by eight inches are shown 
a bridge’s identification number, sec¬ 
tion, strength or safe load-carrying ca¬ 
pacity, roadway width, roadway vertical 
clearance, type and approximate span 
of the structure, and numerous other en¬ 
gineering details as to structural fea* 




Visible index system of bridge records, as kept 
by the Department of Highways of Ohio 
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tures and characteristics. Bridges are 
inspected yearly and additional notes 
added to the card records. 

Of great importance is the Depart¬ 
ment's classification of these bridges as 
weak, extremely weak, narrow, narrow 
and extremely weak, and other terms to 
show deficiencies. 

The Traffic Bureau of the Ohio High¬ 
way Department has for several years 
past been making an extensive and 
detailed study of accidents on the high¬ 
ways, their causes and means of pre¬ 
vention, something which, as we have 
seen before, other states have not done 
in complete fashion—some, not at all. 
Last year, out of 9314 Ohio accidents 
reported. 161, or 1.7 percent, occurred 
on narrow bridges and culverts. Of 583 
fatal accidents, 9, or 1.5 percent, oc ¬ 
curred on narrow bridges. According to 
Mr. Burkey, probably many other acci¬ 
dents that did not occur on a structure 
were due to the congestion of traffic 
caused by a narrow' or one-way bridge. 

W E have cited the completeness of 
these records kept by Ohio, simply 
to point a moral. Other states, neglect¬ 
ing to study the serious menace of old. 
narrow, or badly aligned bridges, will 
do well to emulate Ohio’s example. That 
state, in addition to the splendid record¬ 
keeping job, has also followed a definite 
schedule of replacement of obsolete 
bridges. In 1935, contracts were let for 
56 bridges with a total length of 3700 
feet, at a cost of approximately 1.000,000 
dollars. To July 1st of this year, 47 
were contracted for at a cost of more 
than 1,000.000 dollars. This, indeed, is 
a commendable record, but Mr. Burke\ 
estimates that 35,000,000 dollars will 
be required to replace all the obsolete 
bridges on the present system. 

This brings up the question of costs. 
We will turn, therefore, to figures sup¬ 
plied by Mr. A. J. Boase of the Port¬ 
land Cement Association. He says that 
a typical 20-foot wide, two-lane high 
way built for heavy duty on primary 
state highways comprising the best type 
of materials and workmanship avail¬ 
able today, and including grading, 
earthwork, and small culvert structures, 
will coat approximately $2.55 per square 
yard. ‘Tor intermediate construction on 
secondary roads,” he says, “the corre¬ 
sponding cost is around 60 percent of 
that given for high duty types. For a 
high quality concrete bridge to carry 
this road on a span of around 50 feet, 
for example, the cost, including all in¬ 
cidentals, would be about 35 dollars to 
55 dollars per square yard of usable 
deck surface, 45 dollars being a fairly 
good average value. This means that 
the bridge per unit of surface will cost 
about 17Vi times as much as the high- 
way.** Thus is explained one reason why 
old bridges have been neglected: the 
engineers can show 17V2 times as much 
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As rapidly as possible, some states 
are replacing obsolete bridges with 
structures such as these two in Ohio, 
Former bridges here were built for 
horse and buggy days; not for cars 

highway for the same money The de¬ 
sire has seemed to be to get a surface 
on all roads as quickly as possible and 
make them passable the year ’round. 
Roads have too often been located to 
make use of old structures, thereby sac¬ 
rificing proper alignment and grades. 

T O quote Mr. Burkey again: 

“Necessary bridge and road con¬ 
struction has had to be postponed in 
the last few years due to the diversion 
of funds raised for highway purposes— 
by gasoline taxes, registration fees, and 
other means—to relief and other govern¬ 
mental activities. (According to The 
S. A. E. Journal , 91.000,000 dollars of 
the money paid by motorists in special 
taxes was diverted last year to other 
than highway purposes.— Editor. ) The 
injustice of this procedure is becoming 
more apparent to the motor vehicle users 
and the general public and it is hoped 
that the trend in the immediate future 
will be to restore these funds to their 
proper uses, 

“The general practice of appropria¬ 
tions being made for highways, includ¬ 
ing bridges, with no provision made for 
the amount that shall be expended on 
bridges, works to the detriment of nec¬ 
essary bridge construction. This is due 
largely to the fact that the general 
traveling public quickly notices and 
complaing about road conditions which 
slow up traffic or make traveling uncom¬ 
fortable, whereas no complaint will be 
made about a dangerously weak bridge 
as long as it does not collapse.” We hol¬ 
lered for better highways and got them. 
We permitted ourselves to be satisfied 
with new planks or blocks on the bridge 
floors and ignored what held them up. 

One state, then, stands forth alone in 
this country in the completeness of her 
highway bridge records, and in her rec¬ 
ognition of the fact that hundreds of 
these bridges constitute a menace to 



lives and property. Ohio has fought the 
problem through logically and frankly, 
confessing her failures, and doing her 
best to remedy them. Other states, by 
comparison, have been extremely back¬ 
ward—some criminally negligent! No 
matter where the fault apparently lies. 
Actually, each entire state as a whole is 
responsible for forgetting her danger¬ 
ous bridges. The states themselves— 
officialdom and public alike—must take 
the situation in hand, study it through 
as Ohio has done, and apply the remedy 
as rapidly as possible, if they do not, 
there is certain to be a steadily mount¬ 
ing toll of lives as these forgotten 
bridges grow older, and the economic 
loss will pile up to enormous totals. 

Bridges are not separate entities. 
They are as much a part of the high¬ 
ways on which they lie as are the road 
surfaces. They possess no special merit 
entitling them to discriminatory laissez- 
faire treatment. Indeed, since they are, 
at best, fixed objects seeming to invite 
collision, and, at the worst, potential 
death-traps, perhaps more attention 
should he paid to them than to adjacent 
highways. Only when the country real¬ 
izes * the fact that “horse-and-buggy” 
bridges are not compatible with safety 
will the road factor in the accident prob¬ 
lem be on its way to a final solution. 



Up To Date ON 

Efforts to Piece Together the Biggest Present 
Puzzle of Physical Science Go On . . . Part of the 
Picture Emerges but Much Remains a Deep Mystery 


T HE past twelve months and the 
next to come may well be marked 
in science texts of the future as 
the crucial period in the development 
of cosmic ray theory. Within the last 
year the controversy over the nature 
of cosmic ravs has resolved itself into a 
more or less general agreement. What 
the next will bring remains to be seen; 
but indications are that at least some 
of the outstanding mysteries should be 
cleared up. So much cosmic ray re¬ 
search is being done all over the world 
that the scientific journals are continu¬ 
ally crowded with accounts of new ex¬ 
periments and measurements. 

But why so much interest in a phe¬ 
nomenon which is so far lacking in 
practical applications? These rays go 
whizzing around and about us with in¬ 
credible energies, but without any ob¬ 
vious effect or any way, obvious or 
otherwise, of being harnessed to do 
work. Well, the answer is partly man’s 
natural-born curiosity to know what 
makes the wheels go round; and part¬ 
ly that, when we find out all there is 
to know about cosmic rays, we shall 
know a great deal more about how 
the universe behaves, from the stars 
right down to individual atoms. We 
might then be able to produce cosmic 
rays artificially, as we do X rays, and 
there is no telling what an ingenious 
scientist might do with so powerful a 
tool in his hands. 

Cosmic rays have the universe for 
their playground. They pour into the 
earth’s atmosphere from all directions 
at once, and there is every indication 
that they pervade all interstellar space. 
They come apparently from nowhere, 
and speed along their way, like Sunday 
drivers, with nowhere in particular 
to go. 

O RDINARIL Y they travel in straight 
lines, like light, and indeed, for 
a long time cosmic rays were thought 
of as being a high-energy wave or pho¬ 
ton radiation similar to light and X 
rays. But within the last few years ex¬ 
perimental evidence has been piling up 
to show that they cannot he photons 
at all. 

For when a fairly low-energy ray 
comes within reach of the earth’s mag¬ 
netic field, it departs from its straight 
line path and curves in toward the 
earth’s magnetic poles (Figure 1). Only 
r^ys of very high energy, more than 20 
billion electron volts, can go vertically 
through the atmosphere at the equator. 
So if we take an instrument to measure 
the number of rays reaching sea level 
per minute, we shall find more coming in 
in the higher latitudes, nearer the earth’s 
magnetic poles, than at the equator. 
This increase in intensity as one goes 
north or south from the equator is 


known as the latitude effect. It was dis¬ 
covered by Clay in 1927, and has since 
been amply verified by Compton, Milli¬ 
kan, and many others. 

The latitude effect at sea level is not 
very great, but if we took our cosmic 
ray counters up in an airplane, as 
Bowen, Millikan and Neher have done, 
or in a stratosphere balloon, we should 
find the variation much more pro¬ 
nounced. At the very top of the at¬ 
mosphere, the polar intensity is prob- 



Figure 1: How the earth’s magnetic 
field deviates arriving particles. 
From Lemon, "Cosmic Rays Thus 
Far,” courtesy W. W. Norton 6C Co. 

ably more than a hundred times greater 
than the intensity at the equator. 

These facts take some explaining. We 
know that the rays we measure are de¬ 
flected by the earth’s magnetic field. 
Such behavior would he inexcusable in 
a photon, which is able to traverse a 
magnetic field as if it were not there 
at all. An electrically charged particle, 
on the other hand, behaves in a mag¬ 
netic field just as these rays do, and we 
must conclude, then, that what we are 
measuring are streams of charged par¬ 
ticles like electrons, positrons, and pro¬ 
tons. 

But are the rays we measure the real 
cosmic rays? Suppose for a moment 
that the original ray is a stream of pho¬ 
tons instead of charged particles. Once 
inside the atmosphere it begins to col¬ 
lide with the molecules and atoms of 
the air, breaking them up into frag¬ 
ments. These fragments are charged, 
and they become a secondary cosmic 
ray. 

This theory fits all the facts but one, 
and that is the rapid increase of the 


latitude effect with altitude. If the rays 
we are measuring are entirely secon¬ 
daries, we should expect to find fewer 
of them near the top of the atmosphere, 
where atoms and molecules are few and 
far between. Here the latitude effect 
should drop off. Apparently, however, 
it goes right on increasing as far as 
the magnetic field is effective. 

These are the pieces of the puzzle, 
and when we fit them together we find 
we must conclude that at least the 
greater part of the original cosmic ray 
consists of charged particles. Photons, 
neutrons, and any other neutral cor¬ 
puscles are confined, if indeed they are 
present at all, to a tiny fraction of the 
incoming radiation. 

H AVING decided this, we can im¬ 
mediately put it to use. The rays 
are sensitive to all irregularities in the 
earth’s magnetic field, an inconveniently 
lopsided and unsymmetrical affair. If 
across a map of the world we draw lines 
through all the places where equal in¬ 
tensities of cosmic rays occur, we have 
a series of curves or “isocosms” follow¬ 
ing almost exactly the lines of equal 
magnetic force. So in cosmic rays we 
have a new means of studying the mag¬ 
netism of our own planet. 

The last opponent of the charged 
particle theory of cosmic rays has fallen 
by the wayside within the last year, so 
we can turn now to see what other bones 
of contention we can unearth. For the 
discovery that the rays are chiefly 
charged particles is only half a tri¬ 
umph. We have still to find out what the 
particles are, what they do, and whence 
they 4 ^ome. 

There is a large class of charged 
bodieg. The lightest of these are the 
electron and the positron, or positive 
electron. Then comes the proton, the 
elementary positive corpuscle which 
forms the hydrogen nucleus. Next heavi¬ 
est is the deuteron, the core of heavy 
hydrogen, with the same charge as the 
proton but weighing twice as much. 
Next in line is the helium nucleus or 
alpha particle, with a charge of two and 
a mass four times that of the proton. 
After these come a long series of atomic 
nuclei or ions, each heavier and bear* 
ing more charge than the one before. 
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Cosmic Rays 


Bv JEAN HARRINGTON 


Out of these, which particular particles 
are pouring into our atmosphere as 
cosmic rays? In other words, how can 
we identify and analyse streams of 
bodies which we cannot see nor feel? 
Such is one of the most important prob¬ 
lems of current research. 

Imagine for a moment that we can 
divide a stream of cosmic rays into sev¬ 
eral distinct groups: a group of alpha 
particles, say, another of protons, and 
so on. Taking one of these 
groups separately, let us see 
what happens to it as it ap¬ 
proaches the earth in any par¬ 
ticular latitude. It has been men¬ 
tioned before that a particle 
must have tremendous energy to 
get through the atmosphere at 
the equator. It is also true that it 
must have a certain minimum 
energy in order to penetrate the 
atmosphere at all; otherwise it 
will simply be deflected so much 
that it retreats off into empty 
space before it has a chance to 
reach the air. Now the particles 
in any group have many differ¬ 
ent energies, some less, some 
greater, and some just equal to 
this minimum or “critical” en¬ 
ergy of penetration. 


balloon reaches the heights where one 
group of particles with critical energy has 
just reached the end of its range. Here 
the instruments will record a certain in¬ 
tensity, based on the number of ions 
produced by the original particles. Then 
if the balloon goes still higher, there 
is no increase in intensity, because there 
are no more of these particular particles 
of shorter range to give any additional 
ionization in the instruments. So if a 


W HAT happens to the parti¬ 
cles of critical energy or 
greater as they hit the air ? They 
crash into atoms and molecules 
in their way, and at each en¬ 
counter lose some of their orig¬ 
inal energy, until finally they come to a 
standstill and cease to be rays at all. The 
distance they travel before they lose all 
their energy is called the range of the 
particles. Those with the same energies 
have equal ranges; and those with the 
lowest possible or critical energy ob¬ 
viously have the shortest ranges. We 
can calculate what this minimum range 
should be for any kind of particle with 
critical energy. The next step is to com¬ 
pare the calculations with the actual 
experimental facts. 

Piccard, Captain Anderson, and oth¬ 
ers who have made stratosphere balloon 
flights have brought back from the 
heights of the atmosphere records of 
the cosmic ray intensity. We have said 
that the intensity goes on increasing 
steadily up to the top of the air, but 
this is not quite true. For suppose the 



markably well. So we conclude that one 
component of cosmic radiation consists 
of alpha particles. Similarly we discover 
that the range of electrons and positrons 
accounts for the middle step, and that 
the lowest step is due probably to 
protons. 

There are, then, three chief com¬ 
ponents of cosmic rays that we can be 
pretty sure of; alpha particles, found 
only high in the stratosphere, electrons 
and positrons which are more penetrat¬ 
ing, and protons, the most penetrating 
of all. We are not justified in saying, 
however, that these are the only com¬ 
ponents. For if a stratosphere balloon 
got beyond the 72,000 feet reached by 
Captain Anderson in November, it 
might reveal other steps due to the 
ranges of particles heavier than the 
helium nucleus. There may also be neu¬ 
tral particles, like photons or 
neutrons, with even greater 
ranges than the proton; but 
these, if they occur at all, form 
so small a fraction of the total 
radiation that they do not show 
up in the experimental curve. 
Very probably there are no oth¬ 
er charged particles with a mini¬ 
mum range greater than protons, 
unless there is some very pene¬ 
trating body still unknown to 
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Figure 2: Hump* in vertical intensities of cosmic 
ray*. From The Review of Scientific Instruments 


graph is drawn showing how the in¬ 
tensity increases with altitude, there are 
flat steps in it at the heights where the 
various minimum ranges belonging to 
different types of particles come to an 
end. 

As a matter of fact, the graphs plotted 
from actual observations show three 
such steps, one very high in the atmos¬ 
phere, one near sea level, and a third 
falling in between (Figure 2). A beau¬ 
tiful verification of these results was pre¬ 
sented at the May meeting of the Amer¬ 
ican Physical Society by Dr. W. F. G. 
Swann, when he showed the observations 
made on the historic stratosphere flight 
last November. 

Now, comparing the calculated range 
of an alpha particle of critical energy 
with the range indicated by the top¬ 
most step, we find that they agree re¬ 


should be noted that, in 
comparing the observed 
ranges with those calculated, we 
must reduce them to the same 
terms. For a particle with a 
given energy will travel much 
farther in the rarefied gas of the 
stratosphere than it will near 
sea level where it encounters 
many more atoms and molecules 
per centimeter of path. One 
must compute what depth of 
stratosphere air is equivalent to 
a unit volume of air at ordinary 
piessure in order to make any compari¬ 
son. There is still a great deal of un¬ 
certainty in making these calculations, 
because it is not known to any degree 
of exactitude just how or how fast the 
rays lose energy in going through the 
air. 

An interesting verification of the 
presence of alpha particles in the upper 
atmosphere was reported to the Amer¬ 
ican Physical Society recently by T. R. 
Wilkins of the University of Rochester. 
His, he claimed, was the simplest equip¬ 
ment to be sent up in the National 
Geographic-Army Air Corps stratosphere 
balloon. It consisted only of a set of 
specially prepared photographic plates 
attached to the outside of the gondola. 
Any particle which happened to glance 
across one of these plates at the right 
angle would leave its characteristic 
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track in the emulsion. Although the 
thorough examination of the plates is 
a long and tedious operation, those 
already studied show long, heavy tracks 
due to high energy alpha particles. No 
trace of other particles has vet been 
found. 

Electrons and positrons have also 
heen observed in Wilson cloud chamber 
photographs. But no one, up to the time 
this paper is being written, 
has yet succeeded in defi¬ 
nitely cornering a cosmic 
ray proton, by cloud cham¬ 
ber photographs or other¬ 
wise. At best we can say 
that the data gathered so 
far seem to point to protons 
as the third chief group of 
cosmic ray particles: and 
by the end of the year there 
may no longer be any un¬ 
certainty about it. 

One of the many effects 
of cosmic rays, the most in¬ 
teresting and the least un¬ 
derstood, is the production 
of showers of charged 
particles. A cloud chamber photograph 
(Figure 3) of a shower shows u sheaf 
of dozens of tracks all originating from 
the same point, and curving in the mag¬ 
netic field of the chamber, some more 
than others, some to the left, others to 
the right. The interpretation of such a 
photograph is that large numbers of 
positive and negative electrons of dif¬ 
ferent energies are produced almost 
simultaneously by a single cosmic ra\ 
encounter. The negative electrons are 
deflected in one direction by the mag¬ 
netic field, while the positrons are 
curved in the opposite wuy. Those of 
lower energies have the shorter and 
more curved paths. 

T HE particle responsible for these 
atomic cataclysms is very probably 
a photon. This seems a bit absurd, as 
we have already devoted a page or two 
to proving that photons can have but 
an inappreciable place in cosmic radia¬ 
tion. True, but we were talking then 
about those pristine rays which come 
through space just us the\ were created. 
What reaches us and what our instru¬ 
ments record may be onlv fourth or fifth 
cousins of the original family. For a 
whole series of things may happen be¬ 
fore the energy in one of those primary 
rays is dissipated. 

We think of an atom as u heavy 
nucleus surrounded by a number of 
electrons. Suppose one of the cosmic ray 
particles runs into such an atom in the 
atmosphere, as we have pictured it do¬ 
ing several times before. One of two 
things may happen. It may knock an 
electron from its place outside the atom, 
leaving the atom as a charged ion and 
sending the electron along as a sec¬ 
ondary ray. This is the process of direct 


ionization, and we believe that the pro¬ 
ton is most efficient at this type of en¬ 
counter. 

Or the cosmic ray particle may pene¬ 
trate clear to the nucleus, causing pro¬ 
found energy changes therein, changes 
resulting in the emission of some nuclear 
particle or radiation, in turn giving rise 
to an X-ray photon. Now this photon 
can lose its energy in producing an 


electron and positron; these smash into 
other nuclei to bring forth new photons, 
which in the course of events create new 
electron pairs, and so the cycle pro¬ 
gresses until the energies involved be¬ 
come too low to be effective. Long and 
complicated as such a process seems, it 
occurs practically instantaneously in a 
region where gas molecules are crowd¬ 
ed closely together, as they are in a 
cloud chamber. 

So in this second process of cosmic 
ray encounters is u possible explanation 
of the showers. The theory that the 
photon starting a shower is probably a 
secondary is supported by the fact that 
showers follow the same variation in 
latitude as the original rays; that is, 
more occur at higher latitudes than neur 
I he equator. 

One well-established but not too well- 
explained observation is the rapid in¬ 
crease in the number of showers per 
minute with increasing altitude. The 
growing intensity of the original cosmic 
rays themselves as one goes higher in 
the atmosphere accounts for a part 
hut not all of the increase. It has been 
shown experimentally, however, that the 
shower-producing photons are excited 
primarily by electrons and positrons, 
and there is a theory of Bet he and 
Heitlcr, based on wave mechanics, to 
back up the flotper intent al results. We 
remember that positive and negative 
electrons are less penetrating than pro¬ 
tons, and thus occur in relatively larger 
numbers high in the atmosphere. If 
we could prove that the increase in the 
number of electrons and positrons alone 
with altitude coincides with the in¬ 
crease in shbwers, our problem would 
be solved, 

However, Dr. Millikan, the old an¬ 


tagonist of the charged particle theory 
of cosmic rays, and still partial to his 
photons, has recently made some show¬ 
er measurements on the top of Pike’s 
Peak. He found that the increase in 
showers at that altitude was much larg¬ 
er than the relative increase of electron 
intensity. On that basis he proposes that 
some of the showers must be caused by 
primary rather than secondary cosmic 
ray photons. This could mean that the 
fraction of incoming photons must be 
considerably larger than most scientists 
are willing to admit. Although Dr. Mil¬ 
likan’s results were questioned at the 
time he made his report, there are many 
such inconsistencies and uncertainties 
still to be cleared up. 

N OW r a word about the energies of 
cosmic rays. Tin* chief experiment¬ 
al method of determining the energies 
of charged particles is based on the 
property we have mentioned many times 
before; namely, their deflection in a 
magnetic field. One difficulty with this 
method lies in deciding which of the 
particles are primaries and which sec¬ 
ondaries; another is that particles with 
energies higher than four or five billion 
electron volts are affected so little, even 
hv the strongest magnetic* fields that we 
can produce, that it is impossible to 
measure the curvature of their tracks 
accurately. But other considerations, 
based on the theory of penetration and 
on measurements of the great depths 
beneath the surface of the earth which 
some* of tlte rays manage to reach, in¬ 
dicate energies ranging roughly from a 
billion to perhaps more than 600 billion 
(‘lection volts. These arc much higher 
values than were accepted last year, 
since in the interim scientists have come 
to agree that the particles of lower than 
a billion volts energy are, in general, 
secondaries. 

While our knowledge of the laws of 
alisorption of high-energy particles pass¬ 
ing through matter is still more qualita¬ 
tive thun accurately quantitative, and 
most of our calculations therefore only 
approximations, wo can say that the 
energies of the original cosmic rays are 
so great as to he ulmost beyond human 
imagination. But where do these part¬ 
icles acquire such inconceivable speeds? 
This is a question we must leave for 
the future. At present the hypotheses 
concerning the birth of cosmic rays 
are ut best wild guesses. The rays 
seem to come from beyond the solar 
system, and from far beyond the island 
universe of stars and nebulae in which 
our own little system lies embedded. 
Probably the rays have been traveling 
through empty space for billions of 
years before they reach us. But where 
they started from, and why, neither 
Compton nor Millikan, nor Swann nor 
any other cosmic ray expert can yet 
tell you. 



Figure 3: A cloud chamber photograph by An¬ 
derson, showing dozens of cosmic ray tracks curv¬ 
ed, as explained in the text, by the magnetic field 




Microscopic Big Books 


Books, Documents, Drawings, Newspapers on Tiny 

special issues on rag paper. A number 

Film Read in Projector . . . System Saves Handling ,,f universities are using the same 

* J ° method to film rare books and manu* 

of Originals . . . Enlarges Libraries . . . Many Uses scripts to amplify the resources of their 
n J libraries. Several government depart¬ 

ments are pursuing a similar course 
Bv R. G. S K E R R F> T T to preserve valuable publications and 

to assist isolated scientific workers, 
educational institutions, organiza- 


T HE crowded contents of a 
large library can now be 
duplicated on a microscopic 
scale and yet rendered optical In 
available, when desired, on even 
a somewhat magnified scale foi 
the greater convenience and com¬ 
fort of the reader. This has been 
made possible by cameras of spe¬ 
cial kinds, by films of superfine 
grain, and by recently developed 
reading machines of light and 

compact forms that enlarge and A monster reference book is reduced to a film 

project the recorded micro-copies. sealed in the case (with box) shown at left 

Thus we have a significant ad¬ 
vance over the method, first used some incuts, virtually museum pieces, need tin 


tinns and individuals. This is 
notably the case with our Depart¬ 
ment of Agriculture. There are 
hanks that thus record daily all 
the checks that pass through 
them. Ordinary industrial and 
commercial correspondence can 
be reduced to film file records and 
save in office space and possibly 
in rented storage space. 

The pioneer inventions of Rear 
Admiral Bradley A. Fiske, U.S.N., 
in the field of reading machines 
and the more recent inventions of 
Verneur E, Pratt are combined in 
apparatus produced in the last few 


years ago, of making a film record of 
pages of rare hooks so that the hooks 
themselves might suffer less destructive 
handling. 

The question of space in the library, 
in the office, and elsewhere is yearly In¬ 
coming increasingly acute, becuuse suit¬ 
able space costs more and more and 
involves complications. By the use of 
the new method, printed pages, draw¬ 
ings, music, current files, and the like 
can he reduced to microscopic size and 
reproduced for reading or examination 
with a great saving in weight and bulk. 

Work in this field has been going 
forward abroad and in this country for 


not be handled by the reader in their 
original form, and accessibility restric¬ 
tions will, in effect, be lifted by plac¬ 
ing the photographic films at the disposal 
of anv responsible person who would 
he able to obtain from a library the 
loan of any ordinary volume. The cul¬ 
tural benefits of the new procedure 
should be self-evident. Furthermore, 
should an original he destroyed, after 
micro-copying, then the film would still 
remain as a source of information and 
duplication. 

It is now the practice of some news¬ 
papers to make film record copies of 
their daily issues instead of printing 


months for making and then projecting 
micro-copies of all kinds of printed mat¬ 
ter. The so-called “filmbook” is a film 
packed in a cartridge or holder in a 
manner that does not expose the emul¬ 
sion side of the film to possible marring. 
In handling the filmbook, the fingers 
never touch the film, and the container 
can never be placed in the reading ma¬ 
chine inverted. These arrangements in¬ 
sure long service life of the film. The 
Teledex is a line-reading model to be 
used with filmbooks of telephone di¬ 
rectories and similar volumes, as well 
as statistical data and the like; and the 
Optigraph is a reading machine of un¬ 


years, but much has been accomplished 
lately in this country to make the bene¬ 
fits of micro-copying available to the 
greatest number of people. By means of 
micro-photography an original full-size 
page can be reduced from 150 to 400 
times, registered well-nigh imperishably 
on specially treated films, and then en 
cased in sealed cartridges ready to he 
inserted in a suitable magnifying read¬ 
ing machine. A pound of film will carry 
micro-copies that are the equivalent of 
a ton of printed matter in the usual 
form, altering to that degree the whole 
problem of storage, handling, and dis¬ 
tribution. 

Heretofore, micro-copying of books 
and the like has mainly been utilized 
by the scientific and the academic 
world. Now, many more people will be 
able to benefit by this medium of repro¬ 
duction* Original volumes and docu- 



restricted scope. 

A LAWYER, a physician, a patent 
attorney, an engineer, and so on 
may have at his disposal in his own 
office in an extremely compact form an 
entire library relating to his particular 
profession. Small towns and schools 
may be able to house filmbook copies 
of the entire contents of a large metro¬ 
politan library. The filmbook method 
may be employed in reproducing refer¬ 
ence books, dictionaries, encyclopedias, 
and other generally bulky volumes, and 
do so for a fraction of what the present 
editions of such works cost. When not 
in use, the filmbooks can be tucked away 
in a very small space. Inventive minds, 
by these unique uses of the camera and 
the photographic film, have thus opened 
the way to still more astonishing appli¬ 
cations for the benefit of one and all. 
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Novae 


I T is still news as these lines are writ¬ 
ten—though it will hardly be when 
they are published—that still anoth¬ 
er bright temporary star has appeared. 
This one was discovered on June 18 by 
L G Peltier of Delphos, Ohio, the ac¬ 
tive amateur who recently detected the 
comet which is likely to be visible 
though not conspicuous to the naked 
eye about August 1. The star was then 
of the third magnitude. 

Good evidence of how close a watch is 
now kept upon the heavens is found in 
the fact that the Nova was independent¬ 
ly discovered by Nielsen in Denmark, 
Loreta in Italy, and by four others at 
Sonneberg and Heidelberg in Germany, 
Stalinabad in the Soviet Union, and 
Kalamazoo, Michigan. The only remark¬ 
able feature of this is that one of the 
discoverers, Hoffmeister of Sonneberg, 
is a professional astronomer! Most pro¬ 
fessionals are too busy looking through 
telescopes or, more probably, guiding 
eyepieces, to gaze upon the sky at large. 

There were many professional as¬ 
tronomers and very competent ones in 
the 19th Century, but the skilled and 
competent amateurs of today were rare 
then. This may explain an apparent 
puzzle. The present Nova is the sixth 
since 1900 which has become conspicu¬ 
ous to even a casual glance, and the 
second, Nova Geminorum of 1912, sur¬ 
passed the fourth magnitude and was 
easily visible to the naked eye even 
under poor conditions. That is. we have 
had a naked-eye Nova every live or six 
years. Yet only three such objects, 
none of them very bright, were re¬ 
corded in the last half of the 19th Cen¬ 
tury. Is this merely an accident such as 
well may happen with something that 
occurs at irregular and unpredictable 
intervals? Or are the heavens better 
watched than formerly? We can be cer¬ 
tain that no object like Nova Persei, 
which was at best as bright as Vega, and 
Nova Aquilae, twice as bright, appeared 
between 1850 and 1900—unless, in¬ 
deed, it blazed up in the part of the 
heavens close to the sun and faded again 
before the sun had got out of the way. 
There is one chance in three or four 
that this would happen. Setting these 
two aside we have three in 50 years 
against four in 36, which is no larger a 
fluctuation than is very likely to come 
by chance. 

So we cannot be sure how much of 
the present abundance of recorded 
Novae is to be attributed to the dili¬ 
gence of modern observers and how 


and Super-Novae 
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much to the casual bounty of Nature. 
We know for certain, however, that the 
amateur’s careful watch has resulted in 
the discovery of recent Novae at an early 
stage of their career, and so made it 
possible to secure observations of great 
importance which would otherwise have 
been lost forever. 

The new discovery will be known as 
Nova Lacertae, since an exact determi¬ 
nation of its position shows that it lies 
a fraction of a minute of arc from the 
boundary between this constellation and 
Cepheus—to which it was at first accred¬ 
ited. This is a good example of the 
utility of the exact delimitation of the 
constellations, which was reported in 
these columns a few years ago. 

O WING to precession, the declination 
of this star is increasing and if the 
constellation boundaries were supposed 
to move with the pole and equinox, it 
would now be in Cepheus. But the 
boundaries are fixed in terms of the 
equinox of 1900, so no such absurdity 
can arise. Proper motion might really 
carry the star across the line, and it is 
lucky that it is not double for we might 
then have an astronomical analogue of 
the story of the man whose house was 
in Massachusetts, but his back yard and 
garage in Rhode Island, so that he had 
to pay for car licenses in both states. 

The Nova itself appears to be of the 
normal type like Nova Aquilae. It rose 
to maximum it magnitude 2.3 on June 
20 and has dropped rapidly. Van Beis- 
broeck reports that it is probably iden¬ 
tical with a 15th magnitude star which 
appears in photographs between 1893 
and 1930. Its spectrum just before 
maximum showed dark lines displaced 
to the violet, indicating a velocity of 
1100 kilometers per second. This is a 
high velocity even for a Nova, and sug¬ 
gests that the outburst was a great one 
and that the star is remote. Struve’s 
statement that there are strong inter¬ 
stellar calcium lines confirms this sus¬ 
picion. A reliable determination of the 
distance may some day be made if an 


expanding nebula around the star be¬ 
comes telescopically observable, but this 
may require years. 

Not long before this conspicuous star 
absorbed the attention of observers, a 
faint but really far more remarkable 
Nova was recorded in a spiral nebula. 
The appearance of new stars in extra- 
galactic nebulae is by no means un¬ 
precedented. A new star appeared in 
September, 1885, close to the center of 
the great Andromeda nebula, and rose 
to magnitude 7.5. Had modern spectro¬ 
scopic equipment been available a great 
deal could have been found out, but in 
those days only visual observations could 
be made and those were indecisive. A 
Nova, Z Centauri, appeared later in a 
southern spiral nebula, and no less than 
five of these objects were observed in 
nebulae belonging to the great Virgo 
cluster between 1909 and 1926. Spec¬ 
trum photographs of Z Centauri and of 
one of the others were obtained, but 
were again hard to interpret conclu¬ 
sively owing to the very small scale. 

A watch has been kept at Mount Wil¬ 
son for similar objects, and was re¬ 
warded in January of the present year 
when a star of magnitude 14.5 was ob¬ 
served by Hubble and Moore in the 
spiral nebula N.G.C. 4273, where noth¬ 
ing had been visible three weeks be¬ 
fore. In a month it had faded to a quar¬ 
ter of its original brightness, confirm¬ 
ing the diagnosis of a temporary star. 

These figures do not appear at first 
sight tb be remarkable, but this nebula 
is very far away. The distance to the 
middle of the cluster to which it belongs 
is estimated by Hubble, on very good 
evidence, as 7,000,000 light-years. To 
appear of the 14th magnitude at that 
distance the Nova must have been 
8,000,000 times as bright as the sun! 
There is good reason for the name 
“Super-Nova,” which is now generally 
accepted. 

The star in the Andromeda nebula 
must have been brighter stilL The dis¬ 
tance of this is well determined as 
900,000 light-years and the correspond- 
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ing maximum brightness is 60,000,000 
times the sun’s. These are amazing fig¬ 
ures but there is a direct check on the 
last and wildest; for large numbers of 
much fainter Novae have been observed 
in the same nebula. These are fairly 
similar in maximum brightness and, 
with the same assumption regarding the 
distance, they come out from 5000 to 
100,000 times as bright as the sun. 
These are almost exactly the limits 


the ordinary kind mainly in its in¬ 
tensity. The shell of ejected matter is 
blown off many timeg faster. In the same 
number of days it travels correspond¬ 
ingly further, so we might well expect 
Super-Novae to be much greater in di¬ 
ameter than ordinary ones at compar¬ 
able dates. Whether they are brighter 
per square mile as well is harder to tell, 
but Mrs. Gaposchkin in a very recent 


which are found by altogether in¬ 
dependent methods for the bright 
Novae which can be studied in full 
detail. 

T HIS is convincing evidence but, 
nevertheless, how can a single 
star give out many times as much 
light as all the stars visible to the 
naked eye?* Two ways are open: 
it may be very big or very hot. With¬ 
out knowledge of the spectrum we 
could do no more than speculate. 
But Humason, with the 100-inch re¬ 
flector and the new and very power¬ 
ful nebular spectrograph (which 
gives tiny images but can reach very 
faint stars), photographed the spec¬ 
trum of this latest Super-Nova in 
February, 1936 (when it was of mag¬ 
nitude 15.7!! ) and obtained a plate 
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which shows definite details. The 


spectrum at first sight looks queer 
enough but, when compared with 
those of other Novae, it becomes in¬ 
telligible. The principal features are 
enormously wide, though not very 
intense emission bands which may Ik* 
interpreted as the hydrogen lines H/? 
and Ha, and a group of nitrogen lines 
in the blue (near 4650) all prodigiously 
expanded to a width of from 150 to 200 
angstroms. These are just the lines 
which are strongest in some typical 
Novae of the ordinary sort, but to widen 
them to this extent demands a shell of 
gas expanding with a velocity of 6000 
kilometers a second. 

A faint spectrum of a Super-Nova 
in another nebula, obtained at Mount 
Wilson by Nicholson in 1926, is strik¬ 
ingly similar, and Mrs. Gaposchkin at 
Harvard had independently shown that 
the photographed spectrum of Z Cen- 
tauri was of the same character. As for 
S Andromedae, the verbal descriptions 
of visual observers, which alone are 
available, are consistent with a spectrum 
of the same sort. It appears, therefore, 
that the spectra of Super-Novae differ 
from those of ordinary Novae mainly by 
exaggeration of these remarkable fea¬ 
tures—the bright bands widening so 
greatly that only the stronger ones are 
saved from merging into a general con¬ 
fusion. Physically this suggests that the 
outburst of a Super-Nova differs from 

•Th*r« *r* about 6000 «uch stars. I! thsy av«r- 
m 100 titnas a* bright as tha sun, thair total 
light is 1 par taut of that al 8 Androma4aa> 
bat aUowaaca lor vary bright stars Ilk* Rigst 
or g Cygnl would increasa this total. 



L. C. Peltier in his home-made observatory. 
Many notable discoveries have been his 


paper points out that the great strength 
of the blue nitrogen lines in ordinary 
Novae indicates a relatively moderate 
degree of atomic excitation which is 
surpassed in other cases. If, following 
her lead, we assume that at maximum 
a Super-Nova shines ten times more 
brightly per unit of surface than the 
sun, the surface area of S Andromedae 
comes out 6,000,000 times the sun’s and 
its diameter about 2500 times the sun’s, 
rather larger than the orbit of Uranus. 
The recently observed star, on the same 
assumptions, would be about one third 
as big, or three times the size of a giant 
star like Antares. 

There is nothing absurd about thege 
dimensions, particularly when we re¬ 
call that they are those of the expand¬ 
ing shell of gas at the time when it 
begins to become transparent and let 
through the ultra-violet light from the 
central core. At 6000 kilometers per 
second the shell would expand to 750 
times the sun’s diameter in a single day. 
It might easily keep on for two or three 
days before it grows thin, depending 
on the amount of material which was 
originally blown off the star. So this 
hypothesis appears to be quite reason¬ 
able, 

A Super-Nova must get rid of an 
enormous amount of energy. If it re¬ 
mains of 60,000,000 times the sun’s 


brightness for a month, it would lose 
as much visible radiation as the sun 
does in 5,000,000 years. How much 
more escapes in the ultra-violet (un¬ 
observable through our atmosphere) 
we do not know—some allowance has 
already been made for it by over¬ 
estimating the duration of maximum 
brightness. Measured in engineering 
units the amount of energy is great be¬ 
yond conception. From the cosmo- 
S gonic standpoint it is not so high. 
I The store of internal energy which 
* the sun possesses in virtue of its 
huge internal temperature is about 
three times as great, and a dense 
massive star would contain much 
more. It is possible, therefore, to ex¬ 
plain even a Super-Nova on Milne’s 
j* theory that some growing approach 
I to internal instability breaks down 
I with a sudden contraction of the cen- 
| tral mass of a star, liberating a tre- 
j mendous store of heat. It may be, 
however, that in these vastest of all 
known energy-transactions a whole¬ 
sale liberation of sub-atomic energy 
occurs. We must wait for further 
data—and perhaps wait a long time— 
before we can decide. 

I F Super-Novae appear in external 
galaxies, why may they not in our 
own? It is likely enough that one 
has actually been seen. Tycho Brahe 
in 1572 carefully observed a Nova 
in Cassiopeia which became brighter 
than Venus and was visible in broad 
daylight. He observed its position within 
a fraction of a minute of arc, without 
the aid of the telescope! There is noth¬ 
ing near this place now which can be 
connected with the Nova. Had it been 
an ordinary Nova, it would have had a 
large parallax. Assuming it to have been 
a Super-Nova we get a distance of about 
2000 light-years, which is reasonable 
enough. 

Stranger perhaps than all else is the 
thought that in the phenomenon of 
Super-Nova—which we date naturally 
by the time at which we see them—we 
are studying specific transitory events 
which happened not a few centuries ago 
in historic times but in the geologic past 
before the Ice Age had begun and when 
no intelligent life inhabited our planet. 
—Princeton University Observatory , 
July 6 t 1936 . 

• 

/V Few amateur or professional as- 
H tronomers have ever known the 
skies better than Leslie C. Peltier , whose 
vocation is that of a draftsman but who 
spends the greater part of his free time 
in the avdeation of variable star observ¬ 
ing and the search for comets and new 
stars i in fact few professional astrono¬ 
mers have the opportunity to become 
thoroughly familiar with the appearance 
of each detailed constellation .—Ed. 



Liquid-Propellant Rocket 


Gyroscopic Control... Speeds of 500 and Then 700 
Miles per Hour Attained... The Next Step Toward 
Higher Speeds and Elevations is Weight Reduction 


[In Two Parts—Part 2) 

A LTHOUGH much of the eastern 
part of New Mexico appeared to 
be suitable country for flights be¬ 
cause of clear air, few storms, moderate 
winds, and level terrain, it was decided 
to locate in Roswell, where power and 
transportation facilities were available. 

A shop 30 by 55 feet was erected in 
September 1930 (Figures 5 and 6), and 
the 60-foot tower previously used in 
Auburn and Fort Devens was erected 
about 15 miles away (Figure 7). A 
second tower, 20 feet high (Figure 8), 
was built near the shop for static tests; 
that is, those in which the rocket was 
prevented from rising by heavy weights, 
so that the lift and general performance 
could be studied. These static tests may 
be thought of as “idling” the rocket 
motor. A cement gas deflector was con¬ 
structed under each tower, as may be 
seen in Figures 7 and 8, whereby the 
gases from the nicket were directed to¬ 
ward the rear, thus avoiding a cloud of 
dust which might otherwise hide the 
rocket during a test. 



Figure 5: The shop which was erec¬ 
ted in Roswell, New Mexico, in 1930 



Figure 6: Interior of the shop at 
Roswell, with its several machines 


Although, as has been stated, com¬ 
bustion chambers had l>ecn constructed 
at Clark University which operated 
satisfactorily, it appeared desirable to 
conduct a series of thorough tests in 
which tlie operating conditions were 
varied, the lift being recorded as a func¬ 
tion of the time. Various modifications 
in the manner of feeding the liquids 
under pressure to the combustion chain 
her were tested, as well as variations 



Figure 7: The 60-foot tower that 
was previously used in the North 


in the proportions of the liquids, and in 
tlit* size and shape of the chambers. 
The chief conclusions reached were 
that satisfactory operation of the com¬ 
bustion chambers could be obtained 
with considerable variation of condi¬ 
tions, and that larger chambers afforded 
better operation than those of smaller 
size. 

As will be seen from Figure 8, the 
supporting frame for the rocket was 
held down by four steel barrels con¬ 
taining water. Either two or four bar¬ 
rels could be filled, and in the latter 
case the total weight was about 2000 
pounds. This weight was supported by a 
strong compression spring, which made 
possible the recording of the lift on a 
revolving drum (Figure 9) driven by 
clockwork. 

The combustion chamber finally de¬ 



Figure 8: The 20-foot tower near 
the shop, used for the static tests 


cided upon for use in flights was 5 H 4 
inches in diameter and weighed five 
pounds. The maximum lift obtained 
was 289 pounds, and the period of com¬ 
bustion usually exceeded 20 seconds. 
The lifting force was found to be very 
steady, the variation of lift being within 
5 percent. 

The masses of liquids used during 
the lifting period were the quantities 
most difficult to determine. Using the 
largest likely value of the total mass of 
liquids ejected and the integral of the 
lift-time curve obtained mechanically, 
the velocity of the ejected gases was 
estimated to be over 5000 feet per sec¬ 
ond. This gave for the mechanical 
horsepower of the jet 1030 hp., and the 
horsepower per pound of the combus¬ 
tion chamber, considered as a rocket 
motor, 206 hp. It was found possible 
to use the chambers repeatedly. 

T HE results of this part of the de¬ 
velopment were very important, for 
a rocket to reach great heights can ob¬ 
viously not be made unless a combus¬ 
tion chamber, or rocket motor, can be 
constructed that is both extremely light 
and can be used without danger of 
burning through or exploding. 

The first flight obtained during this 
period was on December 30, 1930, with 
a rocket 11 feet long, weighing 33.5 
pounds. The height obtained was 2000 
feet, and the maximum speed was about 
500 miles per hour. A gas pressure tank 
was used on the rocket to force the 
liquid oxygen and the gasoline into the 
combustion chamber. 

In further Eights pressure was ob¬ 
tained by gas pressure on the rocket, 
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and also by pumping liquid nitrogen 
through a vaporizer, the latter means 
first being employed in a flight on April 
19, 1932. 

In order to avoid accident, a remote 
control system was constructed in 
September 1931, whereby the operator 
and observers could be stationed 1000 
feet from the tower, and the rocket 
fired and released at will from this 
point. This arrangement has proved 
very satisfactory. Figure 10 shows the 
cable being unwound between the tower 
and the 1000-foot shelter, the latter 
being in the far distance, and Figure 
11 shows the control keys being op¬ 
erated at the shelter, which is provided 
with sand bags on the roof as protec¬ 
tion against possible accident. Figure 
10 shows also the level and open na¬ 
ture of the country. 

One observer was stationed 3000 feet 
from the tower, in the rear of the 1000- 
foot shelter, with a recording telescope 
(Figure 12). Two pencils attached to 



Figure 9: Revolving drum for re¬ 
cording the lift in the ftatic test! 


this telescope gave a record of the alti¬ 
tude and azimuth, respectively, of the 
rocket, the records being made on a 
paper strip, moved at a oonstant speed 
by clockwork. The sights at the front 
and rear of the telescope, similar to 
those on a rifle, were used in following 
the rocket when the speed was high. 
Ill Figure 13, which shows the clock 
mechanism in detail, the observer is 
indicating the altitude trace. This .de¬ 
vice proved satisfactory except when 
the trajectory of the rocket was in the 
plane <>f the tower and the telescope. 



Figure 10: Cable being unwound 
between the tower and the shelter 


For great heights, short-wave radio di¬ 
rection finders, for following the rocket 
during the descent, will be preferable 
to telescopes. 

During this period a number of 
flights were made for the purpose of 
testing the regulation of the nitrogen 
gas pressure. A beginning on the prob¬ 
lem of automatically stabilized vertieal 
flight was also made, and the first flight 
with gyroscopically controlled vanes 
was obtained on April 1^, 1932, with the 
same model that employed the first 
liquid nitrogen tank. The method of 



Figure 11; Control keys being op¬ 
erated at •Heitor* Note sand bags 



stabilization consisted in forcing van< 
into the blast of the rocket 5 by means 
of gas pressure, this pressure being 
controlled by a small gyroscope. 

As has been found by later tests, the 
vanes used in the flight of April 19. 
1932, were too small to produce suffi¬ 
ciently rapid correction. Nevertheless 
the two vanes which, by entering the 
rocket blast, should have moved the 
rocket back to the vertical position were 
found to be warmer than the others 
after the rocket landed. 

This part of the development work, 
being for the purpose of obtaining sat¬ 
isfactory and reproducible performance 
of the rocket in the uir, was conducted 
without any special attempt to secure 
great lightness, and therefore great 
altitudes. 


I N May 1932 the results that had been 
obtained were placed before the 
advisory committee, which voted to 
recommend the two additional years of 
the development. Owing to the econom¬ 
ic conditions then existing, however, it 
was found impossible to continue the 
flights in New Mexico. 

A grant from the Smithsonian Insti¬ 
tution enabled the writer, who resumed 
full-time teaching in Clark University 
in the fall of 1932, to carry out tests 
that did not require flights, in the 
physics laboratories of the University 
during 1932-33, and a grant was re¬ 
ceived from the Daniel and Florence 
Guggenheim Foundation which made 
possible a more extended program of 
the same nature in 1933-34. 

A grant made by the Daniel and 
Florence Guggenheim Foundation in 
August 1934, together with leave of 
absence for the writer granted by the 
Trustees of Clark University, made it 
possible to continue the development 
on a scale permitting actual flights to 
be made. This was very desirable, as 

“U. S. Patant, Mechanism for Directing Plight, 
Ho. 1,879,187, September 27, 1982. 


149 





150 



Figure 13: The recording telescope 
and the automatic clock mechanism 


further laboratory work could not be 
carried out effectively without flights in 
which to test performance under prac¬ 
tical conditions. 

Work was begun in September 1934, 
the shop being put in running order 
and the equipment at the tower for the 
flights being replaced. The system of 
remote control previously used was fur¬ 
ther improved and simplified, and a 
concrete dugout (Figure 14) was con¬ 
structed 50 feet from the launching 
tower in order to make it possible for 
an observer to watch the launching of 
the rocket at close range. The relative 
positions of launching tower, dugout, 
shelter, and telescope are shown in 
Figure 15. 

It was of the first importance to per¬ 
fect the means of keeping the rockets 
in a vertical course automatically, work 
on which was begun in the preceding 
series of flights, since a rocket cannot 
rise vertically to a very great height 
without a correction being made when 
it deviates from the vertical course. Such 
correction is especially important at the 



Figure 14: Concrete dugout permit* 
ting observation at dot* rang* 
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time the rocket starts to rise, for a 
rocket of very great range must be 
loaded with a maximum amount of 
propellant and consequently must start 
with as small an acceleration as possi¬ 
ble. At these small initial velocities fixed 
air vanes, especially those of large size, 
are worse than useless, as they increase 
the deviations due to the wind. It should 
be remarked that fixed air vanes should 
preferably be small, or dispensed with 
entirely, if automatic stabilization is em¬ 
ployed, to minimize air resistance. 

In order to make the construction of 
the rockets as rapid as possible, com¬ 
bustion chambers were used of the same 
size as those in the work of 1930-32, 
together with the simplest means of 
supplying pressure, namely, the use of 
a tank of compressed nitrogen gas on 
the rocket. The rockets were, at the same 
time, made as nearly streamline as pos-, 
sible without resorting to special means 
for forming the jacket or casing. 

A pendulum stabilizer was used in 
the first of the new series of flights to 



Figure 15: Showing the relative po¬ 
sitions of the several objects named 


test the directing vanes, for the reason 
that such a stabilizer could he more 
easily constructed and repaired than a 
gyroscope stabilizer, and would require 
very little adjustment. A pendulum 
stabilizer could correct the flight for 
the first few hundred feet, where the 
acceleration is small, hut it would not 
he satisfactory where the acceleration 
is large, since the axis of the pendulum 
extends in a direction which is the re¬ 
sultant of the acceleration of the rocket 
and the acceleration of gravity, and is 
therefore inclined from the vertical as 
soon as the rocket ceases to move in a 
vertical direction. The pendulum stab¬ 
ilizer, as was expected, gave an indica¬ 
tion of operating the vanes for the first 
few hundred feet, but not thereafter. 
The rocket rose about 1000 feet, con¬ 
tinued in a horizontal direction for a 
time, and finally landed 11,000 feet 
from the tower, traveling at a velocity 
of over 700 miles per hour near the end 
of the period of propulsion, as observed 
with the recording telescope. 

Inasmuch as control by a small gyro¬ 
scope is the best as well as the lightest 
means of operating the directing vanes, 
the action of the gyroscope being inde- 


SEPTEMBER * 1936 



Figure 16: The author holding in 
his hands the gyroscopic stabilizer 


pendent of the direction and accelera¬ 
tion of the rocket, a gyroscope having 
the necessary characteristics was devel¬ 
oped, after numerous tests. 

The gyroscope, shown in Figure 16, 
was set to apply controlling force when 
the axis of the rocket deviated 10 de¬ 
grees or more from the vertical. In the 
first flight of the present series of tests 
with gyroscopic control, on March 28, 
1935, the rocket as viewed from the 
1000-foot shelter traveled first to the 
left and then to the right, thereafter de¬ 
scribing a smooth and rather flat trajec¬ 
tory. This result was encouraging, as it 
indicated the presence of an actual 
stabilizing force of sufficient magnitude 
to turn the rocket back to a vertical 
course. The greatest height in this flight 
was 4800 feet, the horizontal distance 
13,000 feet, and the maximum speed 
550 miles per hour. 

I N subsequent flights, with adjust¬ 
ments and improvements in the sta¬ 
bilizing arrangements, the rockets have 
been stabilized up to the time propul- 



Fi$u*4 17: Testing th# gyroscope 
and directing vanot Mart ittjbt 
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sion ceased, the trajectory being a 
smooth curve beyond this point. In the 
rockets so far used, the vanes have 
moved only during the period of pro¬ 
pulsion, but with a continuation of the 
supply of compressed gas the vanes 
could evidently act against the slip¬ 
stream pf air as long as the rocket was 
in motion in air of appreciable density. 
The oscillations each side of the vertical 
varied from 10 degrees to 30 degrees 
and occupied from 1 to 2 seconds. Inas¬ 
much as the rockets started slowly, the 
first few hundred feet of the flight re¬ 
minded one of a fish swimming in a 
vertical direction. The gyroscope and 
directing vanes were tested carefully 
before each flight, by inclining and 
rotating the rocket while it was sus¬ 
pended from the 20-foot tower (Figure 
17). The rocket is shown in the launch- 



Figure 18: Close-up of the rocket in 
launching tower, ready for a flight 


ing tower, ready for a flight, in the 
close-up (Figure 18), and also in Fig¬ 
ure 19 which shows the entire tower. 

The behavior of the rocket in stabil¬ 
ized flight is ghown in Figures 20 and 21, 
which are reproduced from 16-mm mo¬ 
tion picture films of the flights. The 
time intervals are 1.0 second for the 
first 5 seconds, and 0.5 second there¬ 
after. 

The continually increasing speed of 
the rockets, with the accompanying 
steady roar, makes the flights very im¬ 
pressive. 

Figure 20 shows the flight of Oc¬ 
tober 14, 1935, in which the rocket rose 
4000 feet, and Figure 21 shows the 
ftyght of May 31, 1935, in which the 
rose 7500 feet. The oscillations 
from side to side, above mentioned, are 
in the two sets of photographs, 
photographs also show the slow 
Hs$ of the rocket from the launching 
tow**, bv$ ptf show the very great 



Figure 19: The some at Figure 18, 
except that entire tower ia shown 


increase in speed that takes place a 
few seconds after leaving the tower, for 
the reason that the motion picture 
camera followed the rockets in flight. 

A lengthwise quadrant of the rocket 
casing was painted red in order to show 
to what extent rotation about the long 
axis occurred in flight. Such rotation 
as was observed was always slow, being 
at the rate of 20 to 60 seconds for one 
rotation. 

As in the flights of 1930-32 to study 
rocket performance in the air, no at¬ 
tempt was made in the flights of 1934- 
35 to reduce the weight of the rockets, 
which varied from 58 to 85 pounds. A 
reduction of weight would be useless 
before a vertical course of the rocket 



Figure 20: Tfc* flight of Oct. 14, 
1935. The rock* rote 4000 foot 


could be maintained automatically. The 
speed of 700 miles per hour, although 
high, was not as much as could be ob¬ 
tained by a light rocket, and the heights, 
also, were much less than could be ob¬ 
tained by a light rocket of the same 
power. 

It is worth mentioning that inasmuch 
as the delicate directional apparatus 
functioned while the rockets were in 
flight, it should be possible to carry 
recording instruments on the rocket 
without damage or changes in adjust¬ 
ment. 

The next step in the development of 
the liquid-propellant rocket is the re¬ 
duction of weight to a minimum. 



1935. The rocket rose 7500 feet 

The chief accomplishments to date 
are the development of a combustion 
chamber, or rocket motor, that is ex¬ 
tremely light and powerful and can be 
used repeatedly, and of a means of sta¬ 
bilization that operates automatically 
while the rocket is in flight. 

I wish to express my deep apprecia¬ 
tion for the grants from Daniel Guggen¬ 
heim, the Daniel and Florence Guggen¬ 
heim Foundation, and the Carnegie In¬ 
stitution of Washington, which have 
made this work possible, and to Presi¬ 
dent Atwood and the Trustees of Clark 
University for leave of absence. I wish 
also to express my indebtedness to Dr. 
John C. Merriam and the members of 
the advisory committee, especially to 
Col. Charles A. Lindbergh for hi9 ac¬ 
tive interest in the work and to Dr. 
Charles G. Abbot, Secretary of the 
Smithsonian Institution, for his help in 
the early stages of the development and 
his continued interest. 
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One Million Inches 
of Fine Ruling 
on Glass 

T HE circular halftone screen shown in 
one of our illustrations is 58 inches in 
diameter. This screen and two others of the 
same size are the largest of their kind in 



A large half-tone »creen—one mil¬ 
lion inches of fine ruling on glaat 


existence, and all were made by Max Levy & 
Company. The screen is shown in place on 
the plate end of one of the largest color 
process cameras ever made, in the Chelsea 
plant of The Forbes Lithograph Company. 
Boston. It is what is known as a 120-line 
screen, and is used in making photographic 
halftone negatives for large lithographic 
reproductions. 

The halftone screen is used to produce 
.the dots of various sizes and shapes that can 
be seen in almost any one-color or multi¬ 
color printed reproduction by viewing the 
reproduction through a magnifying glass. 
One was used to make the illustrations in 
this magazine. 

In making this huge screen two separate 
sheets of glass were ruler! with parallel lines. 
These two sheets of ruled glass were then 
sealed together so that the lines of one sheet 
were at right angles to the lines of the other. 
There are over 1,000,000 inehes of ruling 
on these two sheets of glass, and the width 
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of the ruled linev, well as the distance 
between them i•« accurate to 1 10,000 of 
an inch. 

In \iew of the fart that the halftone re¬ 
productions made through this screen con¬ 
tain 1 1.100 dots to the square inch, and 
that, in multi-color work, these dots in the 
\urious colors have to be located on the 
printed sheets very accurately to product' ihe 
fine clean graduations of color so essential 
to high grade lithography, it naturally fol¬ 
lows that all other equipment—photo-com¬ 
posing, lithographing, and so on—must he 
accurate and up-to-date in order to match 
the extreme accuracy of modern photo¬ 
graphic equipment. 

Chemical “Finger¬ 
prints" 

A LN1QUE method of “finger-printing’* 
chemical substances through the use of 
X-ray diffraction patterns has been worked 
out by The Dow Chemical Company. 
According to Willard H. Dow, president 


of the company, the method permits im¬ 
mediate identification of unknowns even 
though the unknown is a mixture of sub¬ 
stances of similar chemical nature. It also 
permits accurate analysis of particles no 
larger than the point of a pin. The new 
method, however, is not applicable to 
liquids nor to other non-crystalline sub¬ 
stances. The company already has acquired 
a library of 4000 films. 

“The taking of X-ray diffraction patterns 
for the purpose of analysis is not new,” said 
Mr, Dow, “but they formerly proved of little 
value because they could not be classified. 
Our chemists have solved the classification 
problem by taking a leaf from the familiar 
police system of fingerprinting. 

“The molecules of any given compound 
are arranged in a definite geometrical struc¬ 
ture, which is a characteristic of this com¬ 
pound only. Equally characteristic of the 
given compound is the photographic pattern 
which results from the interaction of X-rays 
with this definite geometrical structure. This 
photographic pattern can be viewed as the 
‘fingerprint’ of the chemical compound. The 
pattern consists of a sequence of lines of 
definite positions and intensity. It is these 
lines which give the key to ureurate classi¬ 
fication. Just as the lines and whorls of 
fingerprints permit classification into defi¬ 
nite groups with unerring accuracy, so do 
the positions and intensities of these X-ray 
diffraction lines. 



Chemical "Haste-print*” bring checked Against the record 
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“We measure the distance from the left 
edge of the film to A, the heaviest line; to 
B, the second heaviest line, and to C, the 
third heaviest* This immediately permits the 
location of the unknown pattern in the 
standard classification catalogue. Further 
examination of the weaker lines quickly 
gives the final analysis. The system is prov¬ 
ing of immense value in experimental work 
because of its speed and accuracy.” 


U-V LIGHT AND MOLD 

ROWTH of mold on food prod* 
acts, meat, bread and pastry, 
is prevented by exposing the mate¬ 
rial to ultra-violet light from spe¬ 
cial lamps for a period ranging up 
to several hours. 


Smallpox Menace 

AMERICANS like to point with pride to 
XX achievements resulting from their 
readiness to make prompt practical applica¬ 
tion of scientific research. The smallpox 
situation in the l nited States provides u 
distinct blow to any such feeling of pride. 
Science provided a way to prevent this 
disease by vaccination against it—as early 
as the 18th Century. Yet in 1935 there were 
over 8000 cases of smallpox in the United 
States. 

Instead of decreasing, this preventable 
disease has hern increasing again in the 
United States, figures collected by the 
Metropolitan Life Insurance Company 
show. Half again as many cases were re¬ 
ported last year as in the year 1934. 

The black spots on the smallpox map arc 
in the northwestern part of the country. 
Seven eastern states—Connecticut, Maine. 
Massachusetts, New Hampshire, New Jer¬ 
sey, Pennsylvania, and Rhode Island had 
no cases during 1935. In the same year, 
however, eight Western states- W ashing- 
ton, Idaho, Montana, Wyoming, Colorado, 
South Dakota, Nebraska, and Kansas--had 
over 5000 cases.- Science Service. 


“Leaping Lena” 

O NE man operates a new half-ton tam¬ 
per driven by the explosions from a 
gasoline engine. This new tamper not only 
compacts the soil hut moves forward as 
well as upward in its leap. It has been 
facetiously dubbed “Leaping Lena” though 
“Powerful Katinka” might do admirably. 

Essentially the device is a four-cycle, 
single-cylinder combustion engine with very 
simple mechanical features designed to lift 
the device bodily by utilizing the energy 



generated in the explosions. It can be oper¬ 
ated so that there will he about 50 ex¬ 
plosions per minute and can deliver blows 
at this rate to the surface to be compacted. 
The truncated cone body of the machine 
carries a gasoline tank, and has attached 
two handlebars through which the operator 
controls and guides it. Dry cells, ignition 
coils, and other eleetricaLfcpparat us are car¬ 
ried in a knapsack-like outfit on the oper¬ 
ator’s back. The. explosions are not auto¬ 
matic but arc produced separately by a 
push button contact on the right handlebar. 
The average height of a jump is about nine 
inches and I he forward movement at each 
jump about the same. 

This tamper is a product of the Delmag 
Company of Germany. It is now being used 
in the work on San Gabriel Dam No. 1 un¬ 
der construction by the Los Angeles County 
Flood Control District, according to Paul 
Baumann. Junior Assistant Chief Engineer. 

The designer of this unique tamper un¬ 
doubtedly had a sense of humor, for in 
arranging the exhaust ports and the air in¬ 
take, In* created an arrangement to give the 
appearance of a freakish face which has 
added much to the amusement of observers, 
particularly in the dark. With the exhaust 
ports, or eyes, spitting fire, and the air in 



"Leaping Lena” leapt 

take, or mouth, opening and closing with 
each jump, “I.raping Lena” looks like a 
mean monster to anyone who first becomes 
acquainted with it. 

Rubber for Roads 

R UBBER roads are being tried out in 
. Queensland, Australia. The raw mate¬ 
rial is being sent from Papua (New 
Guinea I. So far they have proved too costl>, 
hut inure latex is now being used with the 
rubber with better and more economical 
results. If they are completely successful, 
the use of rubber will be extended con¬ 
siderably .—Australian Press Bureau. 

Polarizing Goggles 

L IGHT from practically all scenes com- 
J monly viewed contKffhs a large propor¬ 
tion of polarized light. Through the use of 
the new polarizing plate, developed by 
Alvin M. Marks, research engineer, it is 
possible for the polarized surface light to 
be prevented from reaching the eye, whereas 
the light carrying the underlying detail is 
not polarized and is readily transmitted to 
the eye. In other the glare reflected 

from surface* viewed is eliminated* 

These polarifciittg glasses are available 
mounted in spectacle frames. They may be 
obtained either as piano or flat lenses for 



Now that gem-stone cutting has be¬ 
come a hobby for the amateur, mo¬ 
tor-driven machines for the work 
have been designed and built. See 
Current Bulletin Briefs, page 180 


normal eyes; or through local opticians 
who will grind the surfaces of the polariz¬ 
ing plate into uny lens prescription re¬ 
quired. 

In reading, especially when the light is 
ahead, polarized eyeglasses are desirable. 
Without them, particularly when the print 
is on glossy paper, indistinct images of the 
light tend to cause glare and to obscure the 
contrast between the print and the paper. 
When polarizing eyeglasses are worn in 
reading these highlights are eliminated. 
The blacks seem blacker and the whites 
whiter, making print and illustrations more 
legible. 


TIRES 

A THIN solution of glycerine ap¬ 
plied to worn tires will moke 
them shiny and they will have a 
newer appearance. 


Whirlpools and Vor¬ 
tices 

AT the Royal Institution in London, 
_/x. Prof. E. N. da C. Andraded recently 
discussed “Whirlpools and Vortices.” The 
lw-st example of what is ordinarily thought 
of as a vortex is the whirlpool that is formed 
where the water runs out of a bathtub or 
basin. There is a widespread belief that 
this always spins one way, clockwise or 
counter-clockwise, and that this is due to 
the rotation of the earth. Actually, however, 
if the water is allowed to come to complete 
rest in a vessel where the hole is accurately 
in the middle, and if the plug is carefully 
withdrawn, no whirlpool is formed. The 
whirlpool that is generally observed is due 
to some slight rotation given to the water 
near the edge of the vessel, which, by the 
laws of fluid motion, becomes very much 
accentuated where the water runs out. The 
direction of the spin depends on the direc¬ 
tion of this slight motion. If the spin is 
actually always in the same direction in 
a particular batli, it is because of some 
chance influence, such as the position of 
the taps. 

The spin of the earth ghould actually 
give rise to a rotation of the water where 
it runs out, but the effect is far too small 
to be observed with a bath or basin. Where 
a large, still, sheet of water runs out through 
a vertical pipe, as at the intake of a water 





154 


SCIENTIFIC AMERICAN 


SEPTEMBER • 1936 


turbine, the effect should* however* be large 
enough to observe. It is, in fact, found that 
under these conditions whirlpools form, and 
that the spin of the water is in an opposite 
direction in the northern and in the south¬ 
ern hemisphere, as it should be .—Nature 
(London). 


OIL BURNERS 

CHIPMENTS of oil-burning 
^ equipment for domestic and 
commercial use during 1933 in¬ 
creased 38 percent over 1934 ship¬ 
ments, the total number of units 
moving from manufacturing plants 
being 138,899, according to the 
U. S. Bureau of the Census. 


Air Conditioning the 
Airliner 



conditioning the transport plane 
summer means pre-cooling the in¬ 


terior air before take-off. Once the airplane 


is at high altitude a natural system of ven¬ 


tilation keeps the passengers comfortably 



Pre-cooling the interior of an air¬ 
liner before it leaves the ground 

cool; it is at the airport that artificial cool¬ 
ing must be used. 

The conditioner shown in one of our 
illustrations is eight feet long and is mount¬ 
ed on a standard automobile chassis. It de¬ 
livers 1200 cubic feet of filtered, cooled, 
dehumidified air per minute and can re¬ 
duce cabin temperature from 100 degrees, 
Fahrenheit, to 39 degrees. The cooling 
medium is calcium chloride brine, and the 
pre-cooled air is introduced into the cabin 
through an insulated metal hose. The 
weight empty of the conditioner is 2700 
pounds; when filled with refrigerant it 
weighs 5200 pounds. 

In winter the process will be reversed, 
with steam or electric coils warming the air 
until the engine exhaust-gas heating system 
takes charge of temperature control.— A. K. 

Refrigeration on 
Pacific Airways 

T HE Clippers operated by Pan-American 
in the Pacific are supported by a stu¬ 
pendous ground organization. A recent issue 
of Refrigeration Engineering gives addi¬ 
tional emphasis to the effort exerted. On 
the tiny islands, Midway, Wake, and 
Guam—claimed by the United States in 
1898 but regarded as unimportant until re¬ 
cently—the landing base is fully equipped 
with hospital, radio, machine shops, kitch¬ 
ens, and the like. Quite recently 50-room, 
knock-down hotels were shipped to each of 
these specks of American territory. To com¬ 
bat the tropical temperature refrigerators 


have also been provided. These are in the 
form of huge boxes, constructed of wood 
with waterproof insulation, and a sheath¬ 
ing of eight layers of aluminum foil in 
crumpled form, four inches thick altogether. 
Compressors, methyl chloride in finned 
coils, all the elements of a modern refriger¬ 
ating plant are there. Three compartments 
are available for meat, fish, and fruits and 
vegetables. The operators of Pan-American 
are pioneers in true American tradition 
but they have many more technological 
resources to back them up than those 
available to the hardy men in covered 
wagons.—.4. K. 

New Aviation Fuel 

NE of the main reasons why aircraft 
engines have increased in specific 
power and in fuel economy is increased 
compression ratio. But increased compres¬ 
sion ratio and higher powers for a given 
piston displacement are only possible with 
fuels of higher “octane rating.” Volumes 
have been written on “octane rating.” In 
the simplest terms we may say that high 
octane rating means “no-knock” at high 
compression ratios. High octane ratings 
have been achieved hitherto by adding 
tetraethyl lead to gasoline, and blending 
“iso-octane” with that substance. But iso¬ 
octane is very expensive and only available 
in small quantities. 

The Standard Oil Development Company 
now announces, in a paper read before the 
Society of Automotive Engineers by H. E. 
Buc and Major E. E. Aldrin, a new fuel 
which will give the much desired 100 octane 
rating, but at a much lower cost than pre¬ 
viously. It is available in unlimited quan¬ 
tities. 

This new fuel is termed EL-435. In it, 
tetraethyl lead in the ratio of three cubic 
centimeters per gallon of gasoline is still 
included, but the gasoline is blended with 
isopropyl ether. This compound is derived 
from propylene, and there is enough of the 
raw material being produced in the United 
States to give us 850,000,000 gallons a year 
of the finished fuel~~more than ten times 
the annual consumption of aircraft gasoline. 

Why isopropyl ether has these remark¬ 
able properties is a highly technical ques¬ 


tion, involving chemistry, thermodynamics, 
combustion technology, which space will not 
permit us to deal with. 

But it is possible to get a conclusive idea 
of what the new fuel will mean to the avia¬ 
tion industry. 

As compared with ordinary aviation gaso¬ 
line there should be a saving of 15 percent 
in fuel consumption, with a corresponding 
increase in possible pay load. Or, alterna¬ 
tively, it will be possible to increase the 
power some 30 percent without the present 
prohibitive costs. Hitherto only the Army 
and Navy Air Services have been rich 
enough to utilize 100 octane gas. Commer¬ 
cial operators have resorted to the use of 
100 octane fuel at take-off or in emergencies, 
switching over to ordinary gas for steady 
flying. Now they will dispense with 
“switching” and be able to use the high 
octane rating gas in normal flying. 

The importance of this new fuel in air 
transport economics, in long flights, as 
across the ocean, can hardly be over¬ 
estimated.— A. K. 

The Fairey Bomber 

HE new Fairey Battle, a light two- 
sealer bomber, has created quite a sen¬ 
sation in Europe. While great secrecy is 
observed as to its performance figures, the 
English press proudly states that it is at 
least 100 miles per hour faster than any 
French bomber, and that its speed is over 
250 miles per hour; gossip has it that the 
top speed is close to 300 miles per hour, 
coupled with adequate range and high 
bombing capacity. The span of the machine 
is over 54 feet, and the overall length is 42 
feet. Yet in spite of its size and powerful 
fighting equipment, the Battle is reported to 
have carried out perfect loops, rolls, half- 
rolls, figures of eight, and so on, with the 
case of a single seater pursuit. Thus the 
British apparently have the combination of 
a bomber with the maneuvering qualities 
of a fighter. 

This combination of qualities is due to 
very clean aerodynamic lines, careful con¬ 
trol design, retractible chassis, large aspect 
ratio, and so on, in which practices the 
British have undoubtedly followed Amer¬ 
ican leadership. Where the British have 





Th« Fairey Battle in ffifht, with wheels retracted 
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Courttiiy of Flmht 


A side view of the Fairey Battle, showing itj clean lines 

the “jump” on American constructors is in manufacture,development, transport,and so 

the engine. This is a liquid-cooled 12- on. But in so far as the American scene is 

cylinder engine of great power yet very concerned, our readers arc perhaps already 

small frontal area. Rumor says that we have familiar with a good deal of its contents— 

a similar engine in the United States, hut though it is an invaluable and eomprehen- 

the British have actually put such an en- sive book of reference. V hat we found 

gine into use—so they are a step ahead in most interesting and, in view of the Euro- 

this respect. pean situation, highly ominous, was Chap- 

Take-off and landing with the Battle are ter 3, entitled “Other World Air Powers.” 

helped by the now conventional flaps fitted Here is the table of Combat Airplane 


is that of Junkers at Dessau. It employs 
15,000 men and its capacity production, if 
devoted to one model, is 1000 completed 
combat machines a month. “When one 
realizes that the entire industry in the 
United States, Great Britain, or France 
could produce that number of planes only 
after expanding for seven months under 
actual wartime mobilization conditions, the 
significance of the German program be¬ 
comes apparent.” 

The moral of this splendidly written chap¬ 
ter is clear. In the air we shall not long 
hold our technical superiority and we cer¬ 
tainly do not have a numerical superiority. 
Naval treaties and limitations of naval ves¬ 
sels are all very well, hut the aircraft pro¬ 
gram and progress of the United States 
must be carefully considered by the most 
pacifistic of our citizens. A. K. 


LIGHTNING 

NLY three person* in every 
million of our population were 
struck down annually by lightning 
in the last 10 years. Outdoor work¬ 
ers are in much greater danger than 
city dwellers, so certain agricultural 
states have a higher lightning mor¬ 
tality. 


in the trailing edge of the wing. An auto¬ 
matic pilot is installed for long flights and 
under conditions of zero visibility. The 
cockpit is exceptionally roomy, with com¬ 
fortable seats for pilot and observer, and in 
totally enclosed by a tunnel-shaped top, 
made of tough transparent material, which 
can be opened partly or wholly aH the cir¬ 
cumstances of aerial combat or bombing 
attack may demand. The bomb load is car¬ 
ried in special compartments within the 
structure of the airplane and does not, 
therefore, detract from the performance. 

Now and again we hear of pilots bring¬ 
ing ships down with the landing gear still 
retracted. In the Fairey Battle careful pre¬ 
cautions have been taken against forgetful¬ 
ness of this sort. As the pilot throttles back 
the engine, the word “wheels” appears in 
lights on the dashboard, and an electric 
horn is sounded. As soon as the pilot re¬ 
leases the undercarriage the horn ceases to 
blow and the word “wheels” is replaced by 
a red light which turns to green when the 
chassis is locked ready for landing. After 
take-off another red light appears to warn 
the pilot if the wheels are not fully locked 
in the “up” position. 

Our curiosity is greatly aroused by the 
hints given as to structure. For example, 
the fuselage is constructed of long dura¬ 
lumin strips. While the Aluminum Com¬ 
pany of America has been successfully 
experimenting with the welding of high 
strength aluminum alloys, the process has 
not yet been fully accepted by the aircraft 
Industry* Therefore it is interesting to read 
in English descriptions that . . these flaps 
were an excellent example of welding. The 
stiAenen and outside skin are all fastened 
together in this way,**— A. K, 

Europe Arms in the Air 


Strength, projected into the future, which 
speaks for itself: 




Jan. 1935 Jan. 1936 Jan. 1937 

British 

Empire 

2800 

3600 

4500 

Franco 


3600 

3400 

4000 

Russia 


3000 

3400 

4000 

Italy 


2300 

33(H) 

4000 

l United 

Sfflten 

2060 

2800 

3000 

Japan 


1850 

1800 

2100 

Germany 

600 

1600 

2600 

Let 

us quote from thin 

chapter 

: “The 

United 

States, 

France, an< 

1 Japan 

lost in 


actual numerical Rtrength during 1935.” 

Here in something else, which is both 
gratifying and yet a warning signal: “Great 
Britain, France. Italy, and Germany have 
spared no expense in perfecting their gov¬ 
ernment laboratories for aeronautical re¬ 
search and experimentation. For years they 
have watched the work of the National 
Advisory Committee for Aeronautics in the 
United States. They know that the superior 
performance of American commercial and 
military airplanes must be attributed partly 
to the knowledge gained from the research 
in the NACA laboratories at Langley Field. 
The foreigners are now establishing labora¬ 
tories in an effort to overcome this American 
leadership in technical development.” We 
must take note of this. 

Russia is frequently held up to us as an 
example of everything as it should be. Let 
us quote;, “Russia’s large fleet can be com¬ 
pared to those of other nations only in 
numbers. With few exceptions the Russian 
planes are slower, more cumbersome, and 
more difficult to keep in repair. That can 
be attributed to several fat tors, among them 
unskilled personnel in the shops, the rela¬ 
tively few capable designers^ and the system 
of state-owned and operated plants.” 

Great Britain is feverishly working on 


Airliner Housekeeping 

T HE recent redecoration of the entire 
fleet of planes of United Air Lines was 
accomplished with the aid of an interior 
decorator who supplied striking colors and 
materials. Like a good housekeeper, the 
transport company wishes to keep all this 
in the best possible condition. Hence our 
photograph of an airplane mechanic hard 
at work going over the upholstery, rugs, and 





“Housecleaning” the airliner 

so on, with a powerful portable vacuum 
cleaner. This may lessen the glamour of 
being an airplane mechanic for some of 
our youngsters! — A. K. 

Instrument Illumina¬ 
tor 

E VERY minor improvement in aircraft 
accessories helps the flying game, and 


T HE Aircraft Year Book for 1996, pub¬ 
lished by the Aeronautical Chamber of 
is good as ever and covers 
campfeely evwfy sphere of aviation activity, 


an expansion program. France is making 
real efforts, Goering’s plan in Germany is 
for 2600 combat planes by the ertd of 1936. 
In Germany the largest production plant 


the new Fairchild Instrument Illuminator 
will be a boon to many a pilot who has to 
fly in darkness and follow the lights, and 
yet must be able to consult instruments and 
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maps. The illuminator shown in the photo¬ 
graph is only 3'U inches Jong and has a 
diameter of T s of an inch. The current i- 
only % of an ampere at 12 volts. 

The illuminator comprises a metal shell 
fitted at its forward end with a knurled 
ring to adjust a diaphragm through which 
the light is projected. The light bulb is 



Aircraft instrument illuminator 
that uses a special optical system 


mounted on a socket fitting into the rear 
end of the shell and is instantly removable. 

In the side of the shell is a sliding shutter 
which may he opened to light the cabin 
for reading maps or general illumination. 
Between the bulb and the diaphragm is a 
light-collecting lens; another lens at the 
forward end confines the beam to a definite 
area. 

With this optical system, the shape of 
the beam on the instrument panel is fully 
controlled. The beam may be confined to a 
few instruments or to a special group by the 
insertion of a mask at the projecting lens. 

The most effective location for the device 
is above the head of the pilot on the center 
line of the airplane with the forward end 
aimed at the instrument panel. When the il¬ 
luminator is thus located the usual reflec¬ 
tion from the instrument panel is reflected 
downwards and therefore away from the 
pilot’s eyes.— A. K. 


CORN—SOLVENTS 

¥N applying nitrocellulose lacquer 
to the average automobile, the 
solvents consumed are equivalent te 
the quantity that can be maffeMrom 
nearly two bushels of cortt r ’ accord¬ 
ing to Charles L. Gabriel of Com¬ 
mercial Solvents Corporation. 


Aircraft Anchor 

1 ANDLUBBERS know that anchors arc 
J used to moor ships at sea, hut very 
little else—at least the landlubber writing 
this note pleads such ignorance. Yet cen¬ 
turies of experience have gone into the de¬ 
velopment of the anchor, and there is a good 
deal more to it than just “plain anchor.” 

.The mooring line is fastened to an eye 
at the top of the “shank.” The length of 
the line should be at least four and prefer¬ 
ably six times the depth of the anchorage 
to provide maximum holding power. At the 
)H>ttom of the shank are arms which carry 
the curved “flukes” with which we are all 
familiar, however rarely we may go to sea. 

The holding power of the conventional 
anchor as used by the Navy is only 12 or 
at most 15 times the weight of the anchor. 


Hence the huge weight and wise of Navy 
anchors. 

In sea-going vessels, the weight of the 
anchor is of little importance. In flying 
boats, however, weight reduction is a vital 
element. It was therefore quite natural 
that John K, Northrop, the noted aircraft 
designer, should turn his attention to the 
design of an anchor which, for a given 
weight, should have maximum holding 
power. As a result, the Northill anchor was 
developed by Mr. Northrop in conjunction 
with Fan American and other seaplane 
operators. In one of the two accompanying 
photographs the anchor is shown ready for 
use. Its first distinctive feature is the novel 
“fluke” which was developed after innumer¬ 
able “digging in” tests. This fluke with its 
pointed tip has enormous penetrating power 
and consequently great holding power. At 
the same time, the fluke is so shaped that 
if a pull is exerted directly upwards on the 
eye, the fluke immediately cuts its w r ay out 
from the bottom of the sea. The “stock” or 
cross member rests on the bottom of th^ 
water when the fluke is embedded and also 
adds to the drag or holding {x>wer. The 
Northill anchor is stated to have a holding 
ratio of 60 to 1 as compared with the 15 
mentioned above for conventional design*. 
The anchor is generally made of stainless 
steel, which is somewhat more expensive 



Aircraft anchor, open and folded 


than galvanized iron but also less trouble¬ 
some from a corrosion point of view. 

On the Sikorsky S-38 amphibians, the old 
65-pound anchor ha* now been replaced 
by a 12-pound Northill. Since space also 
is at a premium in aircraft work, the fluke 
and stock arms can he folded or hinged 
together as shown.— 4. K . 

Ihrigizing 

B Y the use of its inventor’s name, this 
process title succeeds in hiding its 
essential nature. To the chemist or engineer, 
however, the much more prosaic explana¬ 
tion will suffice that silicon is the key to 
the situation. For “Ihrigizing” is a method 
of driving silicon into steels or ferrous 
articles to form a protective case of almost 
any desired thickness. This case is, in tech¬ 
nical parlance, “ferro-silicon,” or approxi¬ 
mately 14 percent of silicon itself. 

lhrigized parts are rendered somewhat 
surface-brittle, says the Industrial Bulletin 
of Arthur I). Little, Inc., so that they must 
be ground to shape instead of being ma¬ 
chined. Bolts and nuts, chemical and ma¬ 
chine parts are cased after the thread¬ 
cutting operation has been done. The treat¬ 
ment is said to increase the size of the orig¬ 
inal article by not more than one to three 
thousandths of an inch, and may actually 
decrease tfye weight slightly with no dis¬ 
tortion. 

In resistance to chemical attack by hot 
concentrated acids, such as muriatic and 


sulfuric, lhrigized steels display remarkable 
properties, enduring for months where the 
base metal alone would last only a few days. 
Wet chlorine and salt spray are also §uc- 
cessfully withstood. These chemicals, though 
less publicized than acids, do more damage 
in aggregate dollars and cents. The re¬ 
sistance to heat and wear is also greater 
than that of many types of treated steel, and 
may lead to wider adoption for special 
uses. Unusual electrical and thermal prop¬ 
erties are shown by wires made of lhrigized 
steel. Sheets to be processed, however, 
must not be too thin, as the active element, 
silicon, penetrates rapidly, and may pro¬ 
duce a case that extends all the way through 
the material. One positive requirement for 
Ihrigizing is that the sulfur content of the 
base metal be low. 

At present small machine parts are being 
commercially treated, with important work 
under way in Ihrigizing long tubes. As to 
cost, there is considerable latitude for a 
process which endows a cheap base metal 
with acid-resistant qualities of the much 
more highly-priced stainless steel, or the 
effectiveness of very high silicon irons. 

Balloons for Cosmic 
Ray Resf;arch 

W E are indebted to Dr. Thomas H. 

Johnson of the Bartol Research Foun¬ 
dation of the Franklin Institute for first¬ 
hand information on the high altitude bal¬ 
loons recently employed in cosmic ray re¬ 
search. 

The balloons are 16 feet in diameter, 
and are pear shaped, consisting of a sphere 
surmounting a 30-degree cone. Fully in¬ 
flated they are 26 feet in height. “Orange 
peel” sectors are cut from transparent Cello¬ 
phane, 0.0008 inches thick, and cemented 
together with Scotch tape. There are 16 
such sectors, which are widest at the equa 
tor. At the top the sectors are brought to¬ 
gether to a point. 

Just above the load ring on the inside, 
the appendix—three feet long by five inches 
in diameter—broadens out conically and 
is cemented to the neck of the balloon. 
Hydrogen is introduced through this ap¬ 
pendix, which also acts as a valve, prevent¬ 
ing the air from entering but allowing the 
hydrogen to escape when the balloon is 



Catfophan* ftratotpWe balloon 
ready to carry inttrumtnta aloft 
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fully inflated. The hap ha* a capacity of 
1800 cubic feel, but i* inflated on the 
ground to only 500 cubic feet, giving a 
gross lift of 28 pounds. The great difference 
between the inflation at ground level and 
the inflation at altitude is the key to the 
altitude possibilities of the balloon. The 
comparatively low lift of 28 pounds explains 
why Cellophane and other extremely light 
elements of construction and equipment are 
employed. Thus the bag weighs only six 
pounds and the ballast bag and release 
mechanism only Vi of a pound. The re¬ 
maining lift is balanced at the start of a 
flight with sand. The ballast release mech¬ 
anism operates by means of a wind cup in 
such a way as to release sand when the bal¬ 
loon ceases to rise at a predetermined speed 
of two meters per second. 

At the start the balloon is held by a string 
so that sand is released until the balloon 
begins to lift the parachute and the radio 
apparatus, which weighs seven pounds. The 
balloon is still held by the string until five 
pounds more of sand have been discharged. 
At that instant the string is released and 
the craft rise* at the rate of two meters 
as previously mentioned. Then the rise 
shuts off the sand valve and there is steady 
ascent, with automatic ballast and gas con¬ 
trol until an altitude of 13 miles is reached. 

A constant record of the height of the 
balloon is transmitted to a radio receiving 
station on the ground. For this purpose a 
mercury barometer is used and the height 
of the mercury column governs the fre¬ 
quency of the transmission of “dots.” These 
dots vary in frequency from one per second 
at ground level to ten per second at the 
highest altitudes. Cosmic ray intensities 
will also bo recorded by a system of dots 
from the radio transmitter. The signals are 
recorded in the laboratory by converting tin- 
dots into deflections of a small mirror 
attached to an oscillograph. This causes a 
beam of light to flicker across a slit, making 
a photographic record on a film. 

The advantage of the system from the 
standpoint of cosmic ray measurements is 
that it enables the scientists to obtain 
cosmic ray intensities in sparsely inhabited 
regions where self-recording equipment sent 
up in free balloons might not he recov¬ 
ered. Manned balloon ascensions to similar 
heights present enormous difficulties.— A. K. 



T„„ conducted by eminent 
medical authorities showed that in the 
majority of cases, irritation of the nose 
and throat due to smoking, cleared com¬ 
pletely on changing to Philip Morris. All 
the others definitely improved. 

Philip Morris <$l Company do not 
claim that Philip Morris Cigarettes cure 
irritation. But they do say that an added 
ingredient, a source of irritation in other 
cigarettes, is not present in Philip Morris. 


Improvements in Dry 
Cleaning 

B Y using new types of solvents which 
reduce the danger of fire in dry clean¬ 
ing, this widespread industry is developing 
into new fields with new economies in keep¬ 
ing our clothes clean. Formerly, when 
highly flammable naphtha was the solvent 
used, the constant danger of fire required 
the isolation of dry cleaning plants away 
from dwelling and thickly populated areas. 
The first step toward greater safety was the 
introduction of non-flammable solvents con¬ 
taining chlorine, carbon tetra-chloride, tri¬ 
chloroethylene, perchloro-ethylene, and 
others produced by chemical synthesis. At 
aimot the same time, steps were taken by 
the National Association of Cleaners and 
Dyers in co-operation with the Bufeafl of 
$Ufut*r(U to develop a less dangerous 
petroleum naphtha which would be cheaper 
than the synthetic materials. This research 
developed the^ so-called Stoddard Safety 
Solvent, which is very similar to the petro- 


Smoke Philip Morris for pleasure. 
It’s not only good judgment . . . it’s 
good taste. 

y/For complete discussion of 
cigarette manufacture and its 
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leum naphthas formerly used except tJhat it 
is much lea* flammable. Still safer petro- 
leum solvents have been developed to fit 
revised methods of operation. 

The result of this movement to make dry 
cleaning plants safer from fire has been to 
permit the spread of the industry and the 
introduction of dry cleaning plants into 
laundries. An educational program to in¬ 
struct dry cleaners in better methods of 
operation has improved the quality of work 
done at the same time that its cost has been 
reduced.— D.H.K . 


Germicidal Rays 


A NEW low-wattage gaseous conductor 
device which produces radiations germi¬ 
cidal to mold spores in the air and known 
as the Sterilamp is announced by the West- 
inghouse Lamp Company. Annual food 
spoilage, which runs into millions of dollars 
and which is one indirect cause of high 
food prices, is largely the result of mold 
spores. Baked good*, treated with these 
germicidal rays, remain mold-free for long 
periods and can he completely consumed in 
the home before they spoil. 

Permeating the air of refrigerator storage 
rooms with these germicidal rays kills mold 
spores and spoilage bacteria, makes it pos¬ 
sible to tenderize, or “age,” meat at higher 
temperatures without danger of spoilage 
from mold or putrefaction. The process is 
speedier and promises considerable savings 
in refrigeration costs and reduced trimming 
losses. 

For years scientists have known that cer¬ 
tain radiations outside the spectrum of vis¬ 
ible light possessed germicidal character¬ 
istics, hut they have never been able to 
devise means of producing them economi¬ 
cally and practically. The new germicidal 
lamp produces these rays efficiently and 
effectively. It is a slender glass tube con¬ 
taining a small quantity of special gas. 
Electricity sent through the gas produces 
the germicidal rays. 

Tests indicate that the lamp can also he 
used to sterilize conditioned air. 

“The only trimming necessary when meat 
is aged under these radiations/’ says Dr. 
Robert F. James, “is the removal of a dark 
surface film. Loss of weight is largely elim¬ 
inated by maintaining 90 percent or higher 
humidity which is made possible by use of 
these devices. In present commercial prac¬ 
tices, weight losses amount to about SO per¬ 
cent from slaughterhouse to table. Using 


these germicidal rays for artificial a#Ing 
can reduce this lose to aboitf half. 

“So great is the waste on high-hung beef 
that only diners at high class hoteJs and 
restaurants can afford to eat it.” 

Other advantages in the packing industry 
arc the vast savings in refrigeration costs. 
Meat can he aged at 10 to 15 degrees higher 
temperature and in about one third the 
time, thus reducing the amount of storage 
space required. The possibility of “tender¬ 
izing” meat while in transit from Chicago 
to New York is not inconceivable in the 
future, in the opinion of Dr. James. 



X-Ray Equipment on the 
"Queen Mary” 

P ASSENGERS who require medical at¬ 
tention aboard the new superliner Queen 
Mary are eared for in a modern, completely 
equipped hospital. The General Electric 
X-Ray Corporation furnished the X-ray 
equipment shown in our illustration. The 
device not only takes radiographs, lnit may 
also he used flimrosropieally if the medical 
officer wishes to examine the patient visu¬ 
ally. 


Platinum Helps the 
Farmer 

T HE average farmer would no doubt he 
amazed to learn that such an aristocratic 
metal as platinum is one of hi# best friends. 
Such is the case, however, for the cost of 
fertilizer enters into the cost of the crop, 
and platinum has reduced the cost of fer¬ 
tilizer. 

This is done by the use of platinum as a 
catalyst for synthetically producing nitric 
acid, one of 4he most important fertilizer 
bases. These catalysts are made of an alloy 


of platinum and its sister metal rhodium* 
usually in the form of gauze. Practically* 
all the world’s nitric acid is produced with 
such catalysts, and nations which, like the 
United States, lack natural deposits of ni¬ 
trates, no longer fear the possibility of being 
without this valuable substance. 

Toxicity of Rotenone 

E XTRACTS of derri8 and cube and of 
rotenone, the active principal of these 
roots, have been widely heralded as fatal 
poisons to insects hut quite innocuous to 
warm-blooded animals. Experience has 
shown that this desirable characteristic is 
only partly true—if at all. Recent investi¬ 
gations by scientists at the U. S. Depart¬ 
ment of Agriculture have shown that 
laboratory animals can he poisoned by any 
of the three and that the extracts of the 
natural products are more toxic to animals 
than the purified rotenone. The toxicity of 
these insecticides to animals varies over a 
wide range depending both on the method 
of preparation and on the form in which 
they are administered. Apparently belief 
that rotenone and substances containing it 
are non-toxic were based on the very 8low 
absorption of the poisons when adminis¬ 
tered by mouth. Solutions of any of them 
in olive oil are definitely toxic.— D. H. K. 

Odd Cheese Curing 
Rooms 

A NEW use for un old coal-mine shaft 
in Pennsylvania has been found. It 
makes an excellent curing room for domestic 
Roquefort cheese, says Dr. L. A. Rogers, of 
the Bureau of Dairy Industry of the United 
States Department of Agriculture. The shaft 
has been whitewashed and partitioned, and 
dampers have been installed. The air forced 
through the wet shaft by the mine fan 
maintains this room at 46 degrees to 48 
degrees, Fahrenheit, with humidity near 
saturation. 

There are other Roquefort projects in 
ihis country using unusual local facilities. 
In the damp sandstone bluffs of the Mis¬ 
sissippi at St. Paul, caves have been cut 
and are used as curing rooms for Roque¬ 
fort cheese made from cow’s milk. 

For a number of years a mountain farmer 
on the Pacific coast has been making a 
good Roquefort from goat’s milk. He ripens 
the cheese in a room literally built in a 
large spring of very cold water. The water 
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not only flows under and around the room, 
but onto the roof so that it pours over the 
wall and turns a fan to circulate the air 
inside. 

The Department has been interested for 
a long time in the production of domestic 
Roquefort cheese from cow’s milk. It has 
established the fact that the special flavor, 
appearance, and texture of this cheese de¬ 
pend in a large measure on the control of 
the growth of molds and bacteria, and not 
on climatic conditions or peculiar herbage 
in the pastures, or even on the use of 
sheep’s milk or goat’s milk exclusively. The 
Department has carried on most of its 
Roquefort-cheese experiments with cow’s 
milk, 

The process of making Roquefort cheese 
includes inoculating the curd with a mold 
grown in loaves of bread. The bread finally 
becomes a mass of mold in the spore stage. 
This is dried, ground to a powder, and 
sprinkled over the curds as they drain. 


SOLAR ENERGY 

TF all the sunshine in the United 
States could be converted into 
usable energy, there would be avail¬ 
able 7000 trillion horsepower. 


World's Steepest In¬ 
clined Railroad 

W HAT is believed to be the world's 
steepest standard-gage railroad is 
located near Ripple, Oregon. It is 3421 feet 
in length, starting up on a 28 percent grade, 
continuing on a 79 percent and cutting 
down to 50 percent as it nears the top of 
the incline. 

The railroad brings logs from a 300,000,- 
000-foot stand of timber lying on the high 
mountain ridges and delivers them at the 
foot of the canyon. The fine stand of 
Douglas fir and west coast hemlock to he 
cut is very valuable, covering a great area, 
so the matter of its removal is an impor¬ 
tant one, involving as it did the lowering 
of logs 1500 to 2500 feet down the narrow 
and precipitous side of the canyon of the 
Salmonberry River and getting them to the 
railroad at a convenient point. 

Engineers decided that an ordinary rail¬ 
road was out of the question, according to 
Science Service. Owing to the nature of the 
country, about 15 miles of mainline would 
have been required, the cost and construc¬ 
tion of which would have been prohibitive. 
An incline waa decided to be the most 
economical solution and the site was chos¬ 
en. This lay on the “nose” of a sharp ridge, 
allowing grading to be cut to a minimum 
and permitting easy removal of material. 

The incline is a double-track counter¬ 
balanced one, lowering one loaded car at 
a time and at the same time bringing up 
an empty one. Cars used on both straight¬ 
away and incline are those ordinarily used 
in northwest logging, weighing 14 tons 
when empty. With 28-ton loads of logs, 
their descending weight is 42 tons. An 
average car load Is 9000 feet of timber and 
under ordinary hauling conditions about 
250,06$ he t of timber can be hauled in a 
day, 

The i|ppfoxi ma te cost of the grade was 
about 0500 dottart, Whettew a standard log¬ 
ging railroad built between the ends of the 


LOCATION 

on residential Park Avenue, removed from noise 
and confusion, yet within easy walking distance 
oi Grand Central 8tation, Radio City, Fifth Avenue, 
and Broadway ... a distinguished address. 


RESTAURANTS 

affording a comprehensive range oi menus and 
types of service, including popular-priced meals. 
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Efficiency and comfort are claimed for thia unusual watercraft 


incline would necessitate an expense esti¬ 
mated at 25,000 dollars. 

“Inclines are not the most desirable 
method of handling logs,” says Mr. Rollons, 
the designing engineer, “but as the remain¬ 
ing stands of timber are in more or less 
isolated regions, requiring long and expen¬ 
sive railroads, these inclines are going to 
come into more general use in the future.’' 


ETHYLENE RIPENING SAKE j 

Jp’THYLENE, used to hasten the 
coloring of fruit and the ripen¬ 
ing of walnuts, produces no changes 
which will not occur naturally in a 
longer time, according to Chace 
and Sorber, chemists in the United | 
States Department of Agriculture, j 


Aerodynamic Water¬ 
craft 

A NEW and unusual type of watercraft, 
said to have a hull efficiency more than 
one third greater than any motor boat of 
previous design, bus been successfully tested 
by a Portland, Oregon, inventor. Known as 
the Strode Aerohydrocraft. the boat is 
unique in that it incorporates for the first 
time both aerodynamic and hydrodynamic 
principles in design. 

The hull of the craft is similar in con¬ 
struction to the wing of an airplane and 
has, extending from its sides, a wing-like 
structure composed of airtight compart¬ 
ments. These wings serve to give “lift” to 
the boat when it is in operation. 

V. W. Strode of Portland is the inventor 
and holds basic patents on his development. 
Powered with a stock Ford V-8 engine, ex¬ 
periments with the craft were worked out 
in co-operation with the marine engineers 
of the General Petroleum Division of the 
Socony-Vacuum Oil Company whose ma¬ 
rine lubricants and fuel were used in all 
tests. 

The top service speed of the new craft is 
at present 40 miles per hour, although fur¬ 
ther development Is expected to make for 
even greater speed. The aerodynamic fea¬ 


tures are said to give it an unusual riding 
ease. 

Complete and scientific streamlining of 
the boat serves further to augment its effi¬ 
ciency. 

In uddition to l>eing more efficient in op¬ 
eration, the hull of the new tvpe eraft is 
non-sinkahle and non-capsizeable. Fallow¬ 
ing tests, the boat was taken over by the 
city of Portland, where it is being used as 
an ambulance and first-aid boat oil the 
Willamette River. _____________ 

Stomach Periscope 

A N instrument that might he called a 
. stomach periscope may he the means 
of preventing many eases of ntoniach cancer. 
The instrument, a flexible tu)>e called a gas- 
troseope, for looking inside the stomach, 
was designed by Dr. Rudolph Schindler of 
Chicago and his colleagues Drs. Marie Ort- 
mayer and John F. Renshaw\ states Science 
Service. 

J he flexibility of the instrument gives it 
a tremendous advantuge over the earlier 
style of rigid gastrosrope. Made of flexible 
metal, covered with rubber, it contains 46 


lenses on the inside. At the end of the two 
and a half foot tube is a small light. The 
tube is no larger around than one’s finger. 

Because of its flexibility it can be bent 
backward and to the side or in any direc¬ 
tion, thus enabling the physician to see 
every part of the stomach. This was not 
possible with the old model rigid gastro¬ 
srope. Dr. Schindler, in showing it to phy¬ 
sicians, held a hook at one end and turned 
the tube in all directions, but the person 
looking through the tube could read the 
printed page no matter how the tube was 
bent. 

The patient experiences no discomfort 
and there is no danger of injury with this 
instrument. The patient’s throat is anes¬ 
thetized, the tube is passed down it. and 
the examination of the stomach is made in 
a minute or two. This cun he done in the 
doctor’s office and the patient is able after¬ 
wards to go on to his work. One patient 
had the tube passed into his stomach 65 
times. 

This instrument gives far more accurate 
information about the condition of the stom¬ 
ach than even the X ray. With it the phy¬ 
sician will he able to detect not only the 
presence of cancer, hut the amount of can¬ 
cer present and whether it is an operable 
J V pe. 

Breaking and Smelling 
5 , 000,000 Eggs a Day ! 

HE delicate art of egg-smelling—the 
ability to detect one had egg among a 
million good eggs by the sense of smell 
lias probably been developed to a higher 
degree of efficiency in Shanghai, China, 
than anywhere else in the world. This highly 
specialized job of egg-breaking and egg- 
smelling furnishes steady employment to 
hundreds of Chinese girls, us a part of 
Chinu’s vast frozen egg industry—the larg¬ 
est industry in China which uses mechanical 
icfrigeration. 

Much of this refrigerating machinery and 
freezing equipment has been furnished and 
installed by York, Shipley, Fed. Inc., the 
Shanghai branch office of the York Ice 
Machinery Corporation. 

Methods of handling, inspecting, freez¬ 
ing, and processing eggs have been de¬ 
veloped on an extensive scale with the 
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introduction of modern refrigeration. Today, 
there are some half dozen establishments 
devoted to egg-handling and processing in 
Shanghai, center of the egg-freezing indus¬ 
try, and each of these large plants requires 
1,000,000 or more eggs per day. 

Chicken raising on a large scale is un¬ 
known in China. In fact, there are practically 
no commercial chicken farms in China, hut 
this vast production of eggs comes from 
small individual “farms” where the average 
number of chickens does not exceed 100. 
Boats sail down the Yangtze River every day 
to collect eggs from the various concentra¬ 
tion points along the banks, and deliver 
them finally to the egg-breaking establish¬ 
ments in Shanghai. 

One of the largest of these establishments 
known as the Henningsen Produce Com¬ 
pany. at Shanghai, employs in its breaking 
room some 000 girls, and they break ap¬ 
proximately 1,000,000 eggs a day. With the 
present improved methods of egg handling 
and rigid inspection, it is practieully im¬ 
possible for a had egg to escape detection 
bv the keen noses of these trained girls. 

Each egg is broken and smelled, and. if 
properly “fresh,” is dumped from the smull 
cup in front of each girl into a large con¬ 
tainer beside her. At each row of benches 
there is a supervisor, whose sense of smell 
is keener tliun the average. Each of these 
larger cans of eggs must he personal!) 
smelled by the supervisor before being 
passed on to a larger tank, whence a pump 
delivers the product to a central separat¬ 
ing or mixing lank. The “chief smeller” of 
each establishment must approve the con¬ 
tents of each larger container before it is 
permitted to enter the mixing tank. It is 
said that the sense of smell has been so 
highly developed that many of these “chief 
smellers” can detect the presence of one 
had egg in an entire tank of egg mixture. 

Certain portions of the egg yolks are 
dried by patented processes, and certain 
portions of the egg albumen an* dried for 
speeial uses. I-argr quantities of eggs, still 
in the shell, are frozen for shipment in 
crates, forming the hulk of China’* egg 
exports. Eggs packed and frozen in China 
compare favorably in bacterial count with 
eggs produced in America, Europe, or in 
South Americu, since rules as to food in 
a pec t ion are rigidly enforced at Shanghai. 

Pure Corn Sugar in 
Crystals 

D EXTROSE, the sugar produced from 
corn, is proving of important indus¬ 
trial value since it has been made available 
in pure crystalline form. Long an impor¬ 
tant food staple, corn sirup, the form in 
which dextrose is first produced, has baffled 
attempts to obtain the sugar from it in 
perfectly pure crystalline form. The solu¬ 
tion of the problem was finally reached as 
a result of a careful study of its habits of 
crystallization. The fragility of the crystals 
was overcome by conducting the crystalli¬ 
zation at a temperature high enough to 
insure that the Sugar would crystallize alone 
without Water, By careful control of tem¬ 
perature and concentration* of the solution 
as it crystallises, commercial production of 
pure dextrose has been made to yield a 
product cheap enough for many new ap- 

TK& use of the new pure 

dextrose include, in addition to food uses, 



A SECRET METHOD FOR 
THE MASTERY OF LIFE 


W HENCE came the knowledge that built the Pyramids and the 
mighty Temples of the Pharaohs? Civilization began in the Nile 
Valley centuries ago. Where did its first builders acquire their 
astounding wisdom that started man on his upward climb? Beginning with 
naught they overcame nature’s forces and gave the world its first sciences 
and arts. Did their knowledge come from a race now submerged beneath 
the sea, or were they touched with Infinite inspiration? From what concealed 
source came the wisdom that produced such characters as Amenhotep IV, 
Leonardo da Vinci, Isaac Newton, and a host of others? 

Today it is known that they discovered and learned to interpret certain Secret 
Methods for the development of their inner power of mind. They learned 
to command the inner forces within their own beings, and to master life. 
This secret art of living has been preserved and handed down throughout 
the ages. Today it is extended to those who dare to use its profound prin¬ 
ciples to meet and solve the problems of life in these complex times. 

This Sealed Book-FREE 

Has life brought you that personal satisfaction, the sense of achievement and happiness 
tliat you desire? If not, it is your duty to yourself to learn about this rational method of 
applying natural laws for the mastery of life. To the thoughtful person it is obvious that 
everyone cannot be entrusted with an intimate knowledge of the mysteries of life, for 
everyone is not capable of properly using it. But if you are one of those possessed of a 
true desire to forge ahead and wish to make use of the subtle influences of life, the 
Rosicrucians (not a religious organization) will send you A Sealed Book of explanation 
without obligation. This Sealed Book tells how you, in the privacy of your own home, 
without interference with your personal affairs or manner of living, may receive these 
secret teachings. Not weird or strange practices, but a rational application of the basic 
laws of life. Use the coupon, and obtain your complimentary copy. 

SBe Rosicrucians 

SAN JOSE , (amorc) CALIFORNIA 


SCRIBE. M. K. R. 

Th« Rostcrutiafts (akicmlc) | 

San Jose, California j 

PWm tend free oopy of Sealed Book, which I trad J 
as directed. | 
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ADDRESS—---- 

CITY_ J 


Use this 
coupon for 

FREE 

.copy of hook 

AMBNHOTBPrV 
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the synthesis of new organic acids, alcohols 
similar to hut supplementing glycerol, in¬ 
secticides and disinfectants, wetting and 
dispersing agents for use in rubber and tex¬ 
tiles, and a long list of the important gluco- 
sides of value in medicine,— /?. H. K . 


Comfort for a Hotel 

I NSTALLATION of what is declared to 
be the largest hotel air conditioning sys¬ 
tem of its kind in the country was completed 
recently for the Hotel Statler, St. Louis. 

The new installation provides air condi¬ 
tioning for all of the lower section of the 



One of the individual room controls 
in a hotel air-conditioning system 


hotel, including lobbies, restaurants, private 
dining rooms, cocktail lounge, bar, barber 
shop, meeting and function rooms, as well 
as 300 bedrooms. 

The Hotel Statler is the first hotel in the 
country to use air conditioning on such an 
extensive scale. For over a year, the Statler 
Bystem has operated a number of types of 
installations of various manufacture. After 
considerable research in the field, officials 
of the hotel selected a system of individual 
Airtemp room conditioners which cool 
through the circulation of cold water. 

The new system includes many newly 
improved features which, according to Air- 
temp engineers, mark a definite forward step 
in air conditioning development. 

Chief among the new features is the 
Statler-Airtemp Regulator by means of 
which guests may control the extent of 
cooling and circulation of air within their 
rooms, according to their personal desires. 
The new instrument contain*', in addition 
to thermometers which register both outside 
and inside temperatures, a control mecha¬ 
nism which permits the guests to regulate 
the degree of cooling and dehumidification 
as well as amount of fresh air coming into 
the room. 

The Sourdough Goes 
Modern 

I T iB a far cry from the picturesque old 
sourdough prospector of 1849, who 
sought gold in the wastelands of the West 
with his meager supplies packed on burros, 
to the modern, scientific prospector of 1936, 
who seeks any and every kind of precious 
mineral with every known piece of equip¬ 
ment stored aboard a streamlined, powerful 
truck. 


TAXES 

r I 1 HE automobile operator pay# 
taxes of from 3 Vi mills to a little 
over 8 mills per mile, according to 
the differentials applied in his par¬ 
ticular state. 


The old sourdough sought only gold. 
When he found a deposit he believed to be 
gold, he had to stake a claim and rush to 
the nearest settlement or town to have his 
find assayed, and then had to spend long 
months determining whether his strike was 
valuable. 

But today the modern, scientific prospec¬ 
tor carries complete equipment on a motor 
truck and trailer, with sufficient supplies to 
let him live in comfort for several years, if 
need be, in desert or mountain. He is not 
only a prospector, hut a minerologist, geo¬ 
logist, miner, and assayer. He is equipped 
with an assay furnace, diamond drills, scales, 
acids, and every modern instrument nec¬ 
essary to discover the worth of the mineral, 
the size of the deposit, and the kind of 
metal in the deposit. 

And the modern prospector seeks not 
only gold, but silver, beryllium, colemanite 
(borax), tungsten, oil, and every known 
precious metal in the deserts and mountains 
of the western United States. 

Ernest A. Moross of Mosherville, Michi¬ 
gan, and R. B. Dennis of Cleveland, Ohio, 
are two such scientific prospectors. They 
believed prospecting scientifically would re¬ 
sult in many “strikes’* like those of other 
years. They dreamed and planned for many 
months of starting on a scientific expedi¬ 
tion into California, Arizona, and the other 
western states where the country’s great 
mineral strikes have been made. 

Moross knew the success or failure of the 
trip depended on his transportation so he 
chose one of the new streamlined lVa-2 ton 
White trucks. 

The truck was specially built to meet 
Moross’ specifications. The extra equip¬ 
ment included a four-wheel drive; under- 
drive, 8-speed transmission giving 48 per¬ 
cent grade climbing ability; a 50-ampere 
generator; PPL booster for braking on 
mountain roads; air brakes; one-cylinder 
air-pump for inflating tires in the desert; 
No. 4-OB oil bath for protection in sand 
storms; puncture-proof tires and tubes; oil 
Purolator; a power take-off to run the 
generator from the engine to furni&h elec¬ 
tricity for the assay furnace, cooking, and 
refrigerating; 12 wheels—dual on front in 
emergency; special high traction differential 


gears in tandem axle; special four-shoe 
cable brake; five gasoline tanks with 140 - 
gallon capacity; and six 50-gallon water 
tanks. 

All of the above equipment is on and in 
the truck. The all-steel, streamlined body 
was built by Ernest Schaefer, custom body 
builder of Cleveland. The trailer is an 
all-steel Kabin-Koach built in Detroit. It 
has beds, refrigerator, plumbing, dinette, 



The assay furnace and water tanks 
in the modern sourdoughs' truck 


toilet, and storage space. The beds can be 
turned into soft-cushioned seats for daytime 
travel. 

The final piece of equipment was a large 
tarpaulin which will he stretched over the 
truck, making a large tent under which 
the assaying and testing can be done, 
with the prospectors well protected from 
tlie sun and sand. 


Wood to Yeast 

TILIZING the sugars produced in the 
process of converting spruce wood into 
paper pulp by the sulfite process, a plant 
recently put into operation in Nova Scotia 
produces baker’s yeast as an important and 
valuable by-product from a material hereto¬ 
fore wasted. In the process of making pulp 
from wood, chips are cooked at high tem¬ 
perature with a solution of calcium and 
magnesium sulfites to dissolve out all those 
constituents of the original wood which are 
not cellulose. The resulting waste sulfite 
liquor from the pulping process contains 
lignin, proteins, resins, fats, and carbo¬ 
hydrates dissolved from the wood or formed 
during the cooking operation. For many 
years this waste has not only had little 
value but has actually been an expense to 
the paper maker who has had to dispose of 
it. The new method of utilizing sulfite waste 
liquor for the growth of yeast not only 
assists in the disposal of this waste but at 
the same time yields a profit. 

The carbohydrates (sugars) in the waste 
liquor as produced amount to some 30 per¬ 
cent of the weight of the pulp produced 
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and about three fourths of this sugar con¬ 
tent is fermentable. The process consists in 
neutralizing the liquor as produced with 
lime and soda, adding nutrients, and seed¬ 
ing with a pure culture of the desired 
yeast. After the yeast has attained its 
growth it is filtered from the solution, 
washed and dried. The quality of yeast 
produced Is reported to be very high as com¬ 
pared with that made by other methods be¬ 
cause of the fact that the sulfite liquor used 
is completely sterilized in the paper mak¬ 
ing operation, and hence contains no wild 
yeast to contaminate the product. The 
process was developed by G. Heijkenskjold, 
a Swedish engineer, and ha* been success¬ 
fully employed abroad.— I). H. K. 


Glass Again! It Erases 


G LASS in many forms has found many 
new uses recently. It has now been 
given the job of erasing. Fibers of glass 
inserted in a holder as are the bristles of 
a brush provide numerous minute pin points 
which will erase India Ink, typewriting, 
paint, printer’s ink, and is useful for pol- 



Erating with glaaa 


ishing metal. It is made in a molded plastic 
holder which operates like an automatic 
pencil to propel the brush through the tip. 
It uses refills. ► 

This device is more efficient than old 
ones of the same type as the fibers of glass 
are specially treated by a process to make 
them more flexible and bind them together 
slightly to eliminate much of the breakage. 
The brush is said to be softer and less likely 
to wear a hole through thin paper. 


The Coldest Cold 

N O one has yet reached the absolute 
zero of temperature, but by using 
liquid helium and the cooling effect o{ 
demagnetization at the low temperature 
which this producea, investigators have ap¬ 
proached to within about one sixth of a 
degree of the lowest possible temperature. 
W. F. Giauque (pronounced Joke), of the 
University of California, described the 
method used and some of its results when 
he was recently awarded the Chandler 
Modal for his researches the field of very 
low temperature*. 

Using liquid air to cool liquid hydrogen 
and liquid hydrogen to cool liquid helium 
which fit turn cools a cell containing a 
solenoid surrounding the material which* is 
to be finally cooled, Dr, Giauque sets up 
a very strong magnetic field in the sample 
by mans the mA&xiid* When the heat 
«bMFbod fey the 
Iwti to page 176) 


“Thar's Gold in 
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Tho Health Magazine 






And here’s 

A MONEY-SAVING OFFER 


months of HYGEIA BOTH 

the fuse loafing, 64-page booklet/ ^ , 

// A UCU/IDC TA DADIII AD TOl 


the fas<looting, 64-page booklet/ 

"ANSWERS TO POPULAR 
HEALTH QUESTIONS" 
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Regular subscription price, $2.50 a year 

Yes, indeed, HYGEIA is a veritable gold-mine of information because 
every page, from cover to cover, turns up facts about health, your most precious 
possession. Why not stake out a little HYGEIA claim for yourself? $1.00 will 
give you full rights for a 6-month period. In any page of the magazine, or 
of the Question and Answer booklet, you are likely to uncover a nugget of 
health information worth far more than the entire cost. 


Prospecting Around in the September Issue 


Candidates for 
HEART 
DISEASE 


Breakdowns In the functioning of the human heart are Increasing ho 
rapldb that one well may wonder whether lie or she Is ft prospective 
victim. Hut. According to Dr. C. A. Cameron's article, If you are still 
under 40. and lend a rational life, you stand a good chance of escaping 
heart disease. This authentic article la a fine exposition of what to do 
and what not to do If the heart Is to he protected. 


PLAYWAYS 
To Health 


Perhaps Grandpa didn’t play a great deal, hut actually he didn’t need 
to. The pace of life then was that of the horse and buggy; today, that 
of the machine—speedy, relentless. But the human machine Ik still the 
same. “One of tho host ways to relieve Its tension Is by 'the playway’ ", 
says Dr. Calvin T. Ryan. Upon reading his artlclo, you will probably 
agree that, from the health standpoint, play is, after all, a serious 
business. 


Food, Drug and 
Cosmetic 
RACKETEERS 


“Crimes against society committed by food, drug and cosmetic racke¬ 
teers are not so spectacular as those by gangsters, but more Insidiously 
dangerous", says F. R, Winters, who has had a wonderful opportunity 
to sec behind the scenes in this form of racketeering. His artlclo tells 
about Banbar, a treatment for diabetes, Radlothor Cortlfted Radium 
Water; “pain killers”, dangerous beauty preparations and other products 
that menace both health and pockotbook. 


A Wealth of 
OTHER 
ARTICLES 


COUPON 


"How much home study the proa and cons as they relate to the health 
of the child. "Undulant Fever”, a milk-borne disease discovered only 
within the last few years; "Snakes In the Service of Science’’, bound 
to Increase respect for tho serpentine creatures; "Home Not the Safest 
Place'showing almost 100 unsuspected ways to have an accident In 
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AMERICAN MEDICAL ASSOCIATION 3 A 6 * 

535 North Dearborn Street—*Chicago ^ 

^ You may enter my order for the 6-month introductory sub¬ 
scription to. HYGEIA. and send me the premium booklet, 
w Answers to Popular Health Questions”. Remittance of $1.00 
is inclosed. 
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THE AMATEUR TELESCOPE MAKER 

Conducted by ALBERT G. INGALLS 


E ACH month, as we sit down to write 
up this department and run through 
a drawerful of materials sent in for publi¬ 
cation, it is a question what to serve up; 
no wonder the ladies get tired of “thinking 
up meals.” For several years we gave our 
readers a pretty steady diet of telescope 
descriptions, attempting at that time to 



Figure 1 : Seely, folding scope 


publish all that came in, since we had in* 
eluded in “Amateur Telescope Making” an 
invitation to send them to us. In more re¬ 
cent years their numbers swamped us and 
we gave up this intention, regretfully re¬ 
moving the invitation from “A.T.M.” and 
selecting especially outstanding telescopes 
for description. This, however, somewhat 
leads to the discouragement of the new re¬ 
cruit to the hobby, who is not likely to 
branch out into fancy work on his first 
telescope and who may not care, for that 
reason, to be high-hatted by seeing only 
Rolls-Royce class jobs described. We hope 
our following will continue to send in pho¬ 
tographs of those telescopes which have 
original features of merit, whether they are 
big telescopes or little, beautifully finished 
or rough, for the features themselves are the 
essence of it, provided there are any. 

Speaking of photographs, here are a few 
notes on the practical end of making them 
for publication, as checked over by our 
layout and make-up editor, who often groans 
about some of the art (editorial lingo for 
illustrations) we hand him with the request 
that he do a miracle in reproducing it. 

W ITH the most thoughtful intentions 
many persons break our partly Scot¬ 
tish heart by going to the added expense of 
having enlargements made from photo¬ 
graphic negatives which they make of tele¬ 
scope# and so on, because the ordinary size 
prints do not seem to he sharply in focus. 
Wasted money! If the original negative is 
not sharp, enlargement only makes matters 
wdrse—the fuzziness is enlarged with the 
rest. Then, when we have half-tones made 
for reproduction from these fuzzy enlarge¬ 
ments, they have to be reduced—possibly 
to the original negative Bize—and we arc 
right back where we started, only a little 
worse off. There is always some loss of 
definition in a half-tone reproduction. 
Hence, if we have to start with a fuzzy 
print, the reproduction will be proportion¬ 
ately worse than from a dear sharp print. 


The game can’t he beaten by enlarging 
fuzzy negatives. But fine half-tone reproduc¬ 
tions can he made from sharp contact prints 
of almost any ordinary size. Of course, if 
you use 35-mm or “half vest-pocket” film 
in your camera, it is preferable to enlarge 
to 3 by 4 inches—a photographic enlarging 
camera usually seems to do a better job 
than the engraver can do when making a 
half-tone negative.Tf, however, your camera 
takes negatives 2*4 by 3*4 or larger, con¬ 
centrate on getting sharp negatives and 
•-end us contact prints on glossy paper. 
“Spend the difference between the cost of 
contacts and the cost of enlargements on a 
drink—ice cream soda, of course.” So our 
layout editor suggests, and, he adds, “While 
we are on the subject of photos; When 
‘mugging’ your telescope or whatever, look 
to the background as well as the subject. 
A telescope, for example, photographed 
against a background of trees or buildings 
of approximately the same general tones 
as the scope will be quite successfully 
camouflaged. If possible, set up a hack- 
ground of neutral lone an old bed sheet is 



Figure 2: Bartlett, wooden tube 


fine—or try shooting against the sky. The 
subject will then stand out like a sore 
thumb, without distracting or camouflaging 
objects in the background.” 

G ETTING back to telescopes, Figure 1 
shows a simple one of conventional 6" 
beginner’s size but it has a feature: it jack¬ 
knifes. Roy A, Seely, 3818 Spuyten Duyvel 
Parkway, New York, N, Y., who lives in 
an apartment house where every cubic foot 
of space is expected to store two cubic feet 
of something, is the maker. The “spinal 
colyum” is hinged amidships and folds 
when the owner decides that Jersey mos¬ 
quitoes have made the New York park un¬ 
inhabitable and wants to go home. Unfor¬ 
tunately the little picture at the right was 
trimmed, involving the upper half of the 
telescope, but it still shows the folded tele¬ 
scope feature. The short end tubes exclude 
stray city light, and rubber base pads shunt 
off city vibration, for New York trembles 


at all times: subway trains and heavy truck*. 

F IGURE 2 is a 9" wooden tube reflector 
made by Clifton W. A. Bartlett, Pem¬ 
broke, Maine. In fact, he says, the whole 
rig is wooden, with the exception of one 
bolt. He points out the eyepiece end fea¬ 
ture: “I cut two slots, one on either side, 
into which the eyepiece assembly slides, 
with a blank in the other slot. Thus you 
don’t have to break your neck observing.” 
This feature also permits taking the eye¬ 
piece and diagonal indoors without com¬ 
plication. The double yoke type of mount¬ 
ing is a neat, clean-looking type, especially 
rigid, easy to build, and inexpensive. We 
urge the construction of more of them. A 
relatively small drawback is that a little 
patch of sky around the Pole is out of reach. 

A MATEURS in Indianapolis, Indiana, 
. are incorporated into the “Indianapo¬ 
lis Amateur Astronomer’s Association,” Vic¬ 
tor E. Maier, 1306 Parker Avenue, being 
the energetic secretary and he wants the 
world to know that Indianapolis is in, of. 
and on it. He writes: “Our group is con¬ 
stantly growing, the number in good stand¬ 
ing now totaling 93. Better telescopes all 
the time. 

“One of our members. Dr. L. F. Smith 
(D.D.S.) has finished an 8" Springfield of 
superlative design and workmanship. 1 en¬ 
close his photo (Figure 3). Some of the 
machining on this job required real hocus- 
pocus. The machine work was done by our 
ace machinist Harry Jordan. This particu¬ 
lar instrument has several innovations. In 
order to get his necessary portability the 
entire assembly is made of aluminum, with 
the exception, of course, of the detachable 
counterweight and braced arm and the 
gears. The ‘friction drive’ is very accurate, 
such that the telescope can be pointed in 
any direction quickly, and the slow motions 
used immediately without loosening or lock¬ 
ing. The offset hand wheel in R.A. gets 
away from limitations in driving when west 
of the meridian. The cast-iron worm gears 
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Figure 4: Smith’* hand drive 

and steel worms were cut by Mr. Jordan. 
They can be driven in a complete circle. 
The diagonal holders and focusing device 
are of the ‘Jordan design’ and permit easy, 
accurate adjustment. The Pyrex mirror, 
which Dr. Smith finished, possesses one of 
those rare ‘lifesaver,’ smooth figures, with 
the ‘crest’ at the proper place. All told, we 
believe this to be u very outstanding instru¬ 
ment. In the close-up (Figure 4). note the 
offset hand drive for R.A. It allows much 
greater degree of rotation. Fiber friction 
disks sandwiched between the gears (home 
made) and aluminum castings do away 
with locking devices.” 

S HOP NOTH: When, in polishing and fig¬ 
uring, it seems impossible to get a 
sphere, try abandoning the very short 
strokes recommended elsewhere and substi¬ 
tute long, firm, fearless ones. We discovered 
this accidentally when we got mad and 
didn’t longer care what happened, and 
since then two others have tried it and like¬ 
wise found it did business. But , it requires 
i good hard lap—no mush (Everest scale 
one pound pressure, finger nail, *4" mark, 
20 seconds or more), and this in turn re¬ 
quires rouge that hasn’t scratched yet. 
We found it possible with this to extend 
the strokes to equal full diameter of mirror 
in their total sweep, without turning the 
edge. Avast, then, with fiddling, timid lit¬ 
tle one-inch strokes to get spheres. Instead, 



Amateur Telescope Makers 

To moke a GOOD telescope requires suitable materials. 
You cannot afford to fail because of poor stuff. 

We offer supplies selected after long experience, at 
prices extremely low considering their high quality. 

A six-inch telescope MIRROR OUTFIT t—glass, abrasiva*. pitch 
•nd rouge;——All you need to grind and polish a GOOD 
parabolic mirror WITH INSTRUCTIONS *5.00 

A auitabla EYEPIECE t —positive, achromatic *4.00 

A raally accurate one-inch PRISM (inferior prisms introduce 
distortions which ruin the definition of even the best mir¬ 
ror) *6.00 

With these, end patience and intelligence, you can make a 
REAL ASTRONOMICAL TELESCOPE. 
ff e will ulno answer your questions and test your mirror . 

These services are free. Write for our price list of supplies. 

JOHN M. PIERCE 11 Harvard StSpringfield , Vermont 



STANDARD MICROSCOPES 

Used Bauftch 8C Lomb, Leitz ' M 
and Reichert Instruments. M 
Acceptable in all medical 
schools. 

1. Leitz or B. & L. with 3 ot>- 
jeethe* (10X, 4:»X. »UX (.11 Ini- 
mention), 2 oculars (5X. 10X). 

with condenser, like new ( "im , gajJM 
plete in walnut case, otiglnnllv 
$150 $65 

2. B. & L. with triple noseidere and con¬ 
denser, hut <ml> 2 objective-' (10X, 4.*»X> and 
2 oculurs C>X. 10X). no case. Originally 

$110 $40 

3. B. A L. with double noseplece and con¬ 

denser, 2 objectives (10X. 4'»X) and 1 ocular 
10X or f>X, no case. Originally $110, $35 

4. B. & L. or Leitz with double noseplece, 2 

objectives, 1 ocular, am above, but no case, 
no condenser, with quick screw condenser 
fitting. Originally $75. $30 

Additional ocular for above $2.00 

All instruments guaranteed in good optical and 
mechanical condition. We repolish and re- 
lacquer them like new for $3. additional. 

Microscopes, objectives, oculars, condensers 
and accessories Always on hand. Laboratory 
and scientific instruments of every descrip¬ 
tion bought, sold, repaired and exchanged. 

All prices net caah. Include remittance with 
order. No (’.O®., no stamps. All apparatus 
sent express eoJUct unions postage Is Included. 

iHARRY ROSS 

Scientific* and Laboratory Apparatus 
§4 W oat Headway New York, N. Y. 


ALUMINIZING 

NEW 8URFACE-HARDENED ALUMINUM 
COATINGS 

with greater resistance to mechanical abrasion 
and uniformly superior In reflectivity at the 
same reasonable prices maintained Ln the past. 
Coating Price*: 4"—*1.75, 5"—*2.00, 6" 
—*2.50, 7"—S3.00, 8"—*3.50, 9”— 

*4.25, 10"—*5.00, 11"—*6.50, 12"— 

*7.50, and 12* >"—*8.00. Larger aU*a up 
to 36 inchc* in diameter on requeat. 
diagonal Coatings fui diagonals of the fol¬ 
lowing widths: 

l>/ 4 "—50c, 1 V—60c, IV'—75c, 2* 

—*1.00, 2 W —*1-25 and 3"—*1.30 

LEROY M. E. CLAUSING 

5507-5 509 Vi Lincoln Av*. Chicago, III. 


When you write to advertisers 
The Editor will appreciate it if you 
will mention that you saw it in 

Scientific American 


SPECIAL 


this month only— 12" kit.*12.93 

6" kit *3.75 Pyrex * 5.75 

kit *6.25 Pyrex * 7.75 

l<r kit *9.75 Pyrex : *13.95 

Kit* contain 2 r4h*» disc*, X gradea of abrasive*, 
{fewer do not insure an opticall> perfect surfacej 
rouge, pitch or beeawa*. end instruction*. 

ONLY HIT MATERIALS SUPPLIED 
Seed for free price list 

M. OHALFIN 

1418 LonvfeBew Avenue. New York, H. Y. 


-TELESCOPE MAKERS— 

Miaaoa OUTFITS 

Complete with 2 flats dices, eerrect thick nets, abra¬ 
sives, temperad pttsh. rau«e template, instructions, etc. 
Finest quality guaranteed. 6” $4.00 

PYREX KITS as abeve. 8"— $6.00; 8 M —$8.00 

PYREX MIRRORS 

Made to order, correctly figured, pol¬ 
ished, parabolized and aluminized. Writ¬ 
ten guarantee. Prices upon request. 

We de pollshlnf, parabolizini and alumlnlzlrtf. 
MIRRORS TESTED FREE 
PRISMS GUARANTEED SATISFACTORY 

%" bln.—$l; I"—$2.75: I$4.50; I 

Prisms, experimental, I"—$1.75; IVV'— $2; !•/*"—$2*28 
RAMSDEN EYBPIECES— finest sustlty lemee 
lit braes meuntin«s, standard I / a " dlam. 

S IT er '/a" F.L. $4.00; I" F.L.$240 

a h F.L. $ lens eyepleae stand. I W' dia_ $3.00 

(ELLNCR 3 lent ertheeeoplc eyeplaee I'/a* F.L. $4,80 

CELL, .adjustable, 6" aluminum . $4.30 

8PIDEi PRISM HOLDERS, adjuatable $2.90 

R0NCHI TEST GRATINGS—etched en |laas, $1 
la standard ivi" eyepleee meuntlnis 1 9 

FltKE catalog Telescopes, Microscopes, Binoculars, 
etc. Complete Instructions for Telescope St eking. 18«. 

PRECISION OPTICAL SUPPLY CO. 

991 B. 163rd Street New York Cltjr 
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And a “miscellany,” being a 
200-page mine of useful informa¬ 
tion, mainly practical, based on 
amateurs* actual difficulties, con¬ 
cerning 1001 aspects of amateur 
telescope making, and contain¬ 
ing a multitude of hints, wrinkles 
and suggestions on grinding, pol¬ 
ishing, testing and shaping. This 
part includes minutely detailed 
30-page instructions for silvering 
glass, which leave nothing to the 
beginner’s judgment. 

500 Pages. Profusely illus¬ 
trated with more than 300 
figures and photographs. 
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Figure 6: Prescott’s clock drive 



get mad at ’em. Try it at your risk, and 
please report findings, since it might have 
been our own bad language, and not the 
long strokes, that did it. 


T HE 6" portable telescope with welded 
pipe stand, shown in Figures 5 and 6 
and made by Fred L. Prescott, 3111 Brooks 
St., Dayton, Ohio, deserves commendation 
on the score of its declination axis, which 
is large enough at the bottleneck, and the 
same strength is carried through to the 
tube. Too often mountings which have a 
sufficiently large declination axis at the 
bottleneck, have this same large axis shaft 
attached to a light plate on the tube—thus 
wiping out the gain in rigidity conferred by 
the large axis shaft. Here, however, the de¬ 
sign is consistent, straight through. The 
wing nuts that show on the flange near the 
polar axis are attached to the ends of metal 
hands passing around that axis; the end 
of the polar axis does not quite touch the 
declination axis (hidden, in the photos 
f-hown here). 

Outside of the simple yet rigid latitude 
adjustment, also with wing nuts, the chief 
item is the clock drive, about which the 
maker writes: “The polar axis turns in a 
tube with suitable bushings, which in turn 
rotates in the polar axis housing, This tube 



Tt Tha Duxbury modal 


has a 5" drum at the lower end, over which 
a stranded wire cable (airplane control 
cable) passes, making lMt complete turns. 
The clock, an old alarm clock, has the 
spring removed and a 1%” drum fitted, 
with the cable passing around it several 
turns and fastened to the drum. On the 
other side the cable winds up on a 
drum to which an 8-day spring is con¬ 
nected. The spring thus draws the cable in, 
turning the polar axis tarings in sidereal 
time, the clock escapement regulating the 
speed. The 4:1 ratio is just right, since the 
key of the clock makes four complete turns 
in 24 hours. The diameters given are “pitch 
diameters”—to the center of the cable. 

“To the 5" drum is attached an index 
reading against the hour circle, and thus, 
once set on some known star, right ascen¬ 
sions are read without correction for local 
lime throughout the evening, as in ‘A.T.M.’ 
p. 145. The upper polar axis hushing must 
incorporate the flange against which the 
thrust comes, otherwise the telescope will 
not run positively with the tube and hear¬ 
ings. No lock is required, the telescope 
being turned freely to an object which it 
follows until moved to another.” 

Mr. Prescott also describes a hard lap 
which he has used: “A smooth piece of 
cotton cloth is stretched over the tool. Bits 
of beeswax are laid over the lap and the 
whole slowly warmed in the oven until the 
wax melts and saturates the cloth. The ex¬ 
cess wax is removed with a piece of cloth. 
The edges are notched about %" deep, 
about 1" apart, all around, to guard against 
turned edge. This lap works from the edge 
inward, because the radius of curvature of 
the lap is about .005” to .010” greater than 
that of the mirror. With good rouge, this 
lap is fast and about as free of scratching 
as HCF. It has the advantage that its 
radius does not change during the polish¬ 
ing, and it work* very smoothly.” Mr. Pres¬ 
cott sends along two ronchigrams indicat¬ 
ing very good workmanship. We have not 
tried out this lap hut see no reason to doubt 
its value. 

With regard to notching the circumfer¬ 
ence of a lap to guard against turned edge, 
this is a common expedient though, proper¬ 
ly speaking, it is a sort of makeshift and 
compromise. The notching out is likely to 
make a transition zone, being mighty hard 
to do just right. However, we confess doing 
this same stunt, even though it is a frank 
confession of something or other suspici¬ 
ously like not knowing our trade or not 
having much pride in it. A good hard lap 
ought not to turn an edge, even when not 
notched out. All this advice is cribbed from 
the most expert mirror maker we know, 
WHIy Everest; it was he who first gave us 
Hell for using notched out edges on laps. 

A THIRD portable or semi-portable tele¬ 
scope—an 8*—which i* very finished 
in appearance but embodies something of 
the type of attachment plate at the tube, 
which was mentioned above, is shown in 
Figures 7, 8, and 9. Figure 7 waa published 
some months ago but without any detailed 
information. The maker is Dr. M. N, Dux- 
bury (another D1LS«), 805 Beilin Building, 
Green Bay, Wis. Dr. Duxbury sent several 
large, detailed blueprints, but these could 
not be reproduced fce*ei derides, V* are 
sdR stubbornly AW agh^ tlie blueprint 
idea. If any M copy *hk telescope 
they may ohtaht MuepritUs direct front the 
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ATEMSCO OCULARS 

Approved and used from Coast to Coast 

Ramsoen Eyepieces— Diameter Brass Mounted —Fibre Lens Cells 

Focal Lengths 1 '/+" — //’ —*4” 

One Dollar Each — Postpaid 

PUSH THE POWER OF YOUR TELESCOPE 

to the llmR'Wlth the Famous Atemxco Solid Ocular E F L—$1.00 postpaid 

TERRESTRIAL 0CULARS--4 len* xyxtfro— 1" ell—perfect definition. No extra tuMng necessary to adapt 
your aatronomlcal tol«*wp« to terrestrial observation. Ttienc oculars are VI" long, permitting perfect focuaing 
on near and diatant obJarU. PRICK S3 Oil— Unconditional money-hack guarantee If not xMtlxflrd No qual 
Mention* to thix guarantee. We hare xomethlng here \ou'\e always wanted and the price lx veiy low for 
till* type of eyepleee 


Amateur Telescope Makers Supply Co. Afro Hold 
24 W##t 20th Street New York, N. Y. thc 


Northweet Amateur Telescope Supply Co. 
P. O. Bo* 945 Waahbum, WUconam 

(Deacripthe Clnular for Stamped Envelope) 


Figure 8: Duxbury detail 

maker. The telescope is one of the most fin¬ 
ished in outward appearance we know of. 

The truck (Figure 7) has three leveling 
screws used in connection with level vials. 
It has a removable tongue. Quite a few 
amateurs are so situated that their tele¬ 
scopes must be taken out of doors, and a 
truck mounting of this type is almost the 
only solution where a fairly heavy telescope 
is desired. 

Figure 8 shows the clock motor, made by 
the United Air Cleaner Corp, Chicago; it is 
a United Phonograph Motor, Blue Flyer 
Model. The gear box contains two worm 
gears, a gear, and pinion, and the maker 
has the patterns, which he states may he 
rented. The hand wheels are sewing ma¬ 
chine fly wheels. 

The controls are all within a short radius 
immediately beneath the eyepiece. The de¬ 
tails of the declination and K.A. slow 
motion controls shown in Figure 9 are of 
much interest and warrant close study. 

Another interesting feature is the tube, 
which will rotate without a wrestle, as there 
are roller bearings between it and its re¬ 
taining bands. 

The truck assembly was made by the 
Green Bay Vocational School, under the 
direction of Mr. Edward McMonagle, 
the tube by the same school under the direc¬ 
tion of Mr, Thorpe. The eyepieces, mirror, 
and diagonal were made by Mr. C. T. Elias, 
and the silvering was done by Dr. Stephen 
F. Darling, both of Appleton, Wis. 
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Experimenters — Schools—Field Workers 

An Accurate Balance at a Price 
Within the Reach of All 
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Sensitive to 1/100 gram 
Weighs up to 100 grams 
Compact—No loose parts 
Modern, durable construction 
Small convenient size 
Handsome streamline design 


NOW PERMISSIBLE FOR AUXILIARY USE IN DRUG STORES 
(N. Y. C. Serial B17.) 


NEVER BEFORE A 
BALANCE WITH ALL 
THESE EXCEPTIONAL 
FEATURES! 

Finest Quality-Made of tested ma¬ 
terials. Its construction will appeal to 
laboratories desiring the best equip¬ 
ment. The Bakelite cup is unaffected 
by practically any substance that can 
come in contact with it; the tool steel 
knife edge and agate bearing will give 
long life and accuracy 

Extreme Sensitivity —Weighs to one 
decimal point farther than the usual 
low-priced counter scales and serves 
nearly every laboratory purpose short 


of precise analysis. The capacity of 
100 grams is ample for the delicate 
weighings made in the usual course of 
teaching, organic synthesis, experi¬ 
mental work, compounding, photo¬ 
graphic work, etc. 

Corn pact-Convenient —Docs not 
monopolize a laboratory table. Placed 
on the desk of the busy technical 
executive, it will soon become indis¬ 
pensable. 

Its small size makes it possible to 
carry it on inspection and testing 
trips at a distance from the labora¬ 
tory. It is small enough to be carried 
under the arm or in an overcoat. 


in 


Graduated in either the Metric System (grams) or 
the Apothecary’s System (grains, drains and ounces). 
In ordering, please indicate which of these you desire. 


BENNETT BALANCE 

$8.00 plus 40c postage 

* 

- Tech Editorial Service 
26 West 40 th Street, New York, N. Y. 
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VOIGTLANDER 

SUPERB 

REFLEX 


FOCUSING MODEL 

2 '/. * 2 Vi 

12 PICTURES TO THE ROLL 



The Most Sturdily Built 
of all Compact Reflexes 

Fitted with Skopar F:3.5 three- 
inch Focus Anastigmat Lens 
in Compur Shutter 

The Automatic tilting assembly on 
finder lens ensures that the ground 
glass finder picture corresponds ex¬ 
actly with film picture at all distances. 

The Superb is very simple to operate 
and has an ideal prism reflecting 
shutter setting indicator—the shutter j 
speed and diaphragm openings being 
visible from above and changeable 
without tilting camera. Special lever 
device changes film easily without 
winding. 

Critical focusing magnifier is mounted 
on a flap in the finder hood. Spirit 
level is mounted in ground glass. 

Takes Regular Brownie No. 2 Film 
or 117 Size 


$ioo°° 


EVER-READY CASE *8.00 
Send for booklet SSA 



CAMERA ANGLES 

Conducted by JACOB DESCHIN 



Keeping Solutions Cool 

O NE of the principal difficulties cn- 
countered hy (he darkroom worker, 
particularly during the summer months, i- 
the problem of keeping hi* developing solu¬ 
tions at approximately the desirable 65 de¬ 
grees, Fahrenheit. During really warm day*, 
the temperature of the solution, as it stands 
on a shelf, may reach as high as 75 degrees 
or more, and anyone who has tried it 
knows what a job it is to bring this down 
to 65 degrees by running cold water over 
the bottle. A good way to avoid this trouble 
is to purchase or make a so-called “nursery” 
or “automobile’ 1 icebox and keep the bottled 
solutions in that. A 10-eent piece of ice 
will last from a day to a day and a half 
and may he purchased only when anticipat¬ 
ing darkroom activities. 

‘'Minicams'* Grow In 
Favor 

T HE growing legion of miniature cam¬ 
era users among newsmen was recently 
augmented by the Associated Press’ pur¬ 
chase of ten F:1.5 Contax units. The Con- 
tax and Leira distributors have had quite 
a job on their hands breaking down the 
“sales resistance” of the newseameranien 
with regard to using the rpiniature camera 
on their regular assignments to cover sub¬ 
jects difficult or impossible to tackle with 
their regular 4 hy 5 cameras. But success 
now seems assured, for these tiny outfits 
have demonstrated their worth time and 
again, especially on indoor night assign¬ 
ments where the hulk of the larger outfit is 
too cumbersome to handle in tight situa¬ 
tions. 

From the dame souree it was learned that 
a considerable number of Erica cameras 
have been bought hy a group of explorers 
equipping themselves for a long journey and 
to whom the pictorial record of their find¬ 
ings will be the most valuable “game” they 
plan to bring back with them. 

Fighting Superstition 
With Cameras 

AN interesting sidelight of the recent 
XTL eclipse which drew to Siberia many 
scientists from distant lands to witness and 
study the great solar event was the sale of 
several hundred thousand low-priced cam¬ 
eras to the masses to enable them to make 
individual recordings of the phenomenon. 
The cameras sold for a few rubles each and 
their distribution was in line with the Soviet 
Union’s fight on superstition. In addition to 
the cameras, millions of pamphlets printed 
in the many languages spoken hy the dif¬ 


ferent nationalities comprising the Soviet 
Union were banded out and hundreds of 
university lecturers traveled throughout the 
country explaining the eclipse 1o the people. 

A Word eor the Horse 

T HE city horse, dragging out a burden¬ 
some existence pulling delivery and 
fruit-peddlers’ wagons from dawn to dusk, 
is worth occasional photographic attention. 


. . . The Horse 

In the main, he makes a rathpr unattractive 
subject, but now and then lie may he seen, 
as in the alwive illustration, in a character¬ 
istic situation worth recording. The picture 
was made in New York City from the plat¬ 
form of the elevated railway. 

Photographing the 
Abstract 

T HE photography of intangible ideas 
offers the serious hobbyist, eager to 
try “something different,” one of the most 
interesting, albeit one of the most difficult, 
phases of camera activity. Both stimulating 
and challenging to inventiveness, it calls for 
imagination and the ability to state photo¬ 
graphically—that is, in material, visible 
form—that which exists only as an abstrac¬ 
tion. The commercial photographer assigned 
to create an advertising photograph for 
one of the “service” type of companies, that 
will express some such idea as reliability, 
strength or dignity, draws on all his re¬ 
sources to turn out a job fitting the occa¬ 
sion. How well he succeeds depends, to a 
great extent, on how much time he can 
give to thinking about it. 

Thought, then, in terms of symbols, is 
the main thing. You know what you want 
to say. But how to say it? You look about 
your home, stare into shop windows, 
watch children at play, realising that you 
do not know exactly yop seek hut. tJiat 

when it «ppe*x$ will 
wtfl sit musing at the dinner table, tnyteg 
with sugar' cubes, tooth picks. It may prove 
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(Encouraging work but it should not be 
pursued doggedly; rather, if allowed to de¬ 
velop suhconftotously, an unexpected mo¬ 
ment may product? the answer. 

The idea finally derided upon muni be 
dimply expressed, direct, so that it will be 
easy to understand. Simplicity, however, is 
difficult to achieve, whether in writing or 
photography, so that much reliance must 
be placed on the lucky inspiration. But in¬ 
spiration springs from thought, mo the more 



"Finality” 

we think about a subject the greater the 
chance of the inspired “spark."’ Develop¬ 
ing a Hense of observing symbols in ordinary 
human gestures, in humdrum, daily routine, 
will do much to make farib* the invention 
of palpable Huhjtvf-inatter capable of signi¬ 
fying an abstract idea. 

The two examples illustrating this di«- 
cmwdon may clarify tilings to some extent. 
“Finality,” for instance, depicting the burn¬ 
ing end of a slick of sealing wax as it is 
l>eing applied to the Hap of the envelope, 
symbolizes an irrevocable uet. For better or 
worse, right or wrong, wise or foolish 
doubt, indecision is over. The deed is con¬ 
clusive; it is finished, final. “Leisure” at 
tempts to carry out the idea in the curtained 
window, the soft illumination of the de¬ 
tains, tlie assorted accessories on the table. 
an<l the rnan reading a newspaper. The pic¬ 
ture might have been merely u study of u 
man reading a newspaper; as it is, however, 
the man is but part of the whole, indis¬ 
pensable though he is to the full expression 
of the idea of leisure. He is absorbed in 





his reading and h apparently in no burry 
to finish with it. There are many hours 
ahead and no work until the morrow. 

The idea must come naturally, without 
straining, for a lalnired device will in most 
eases carry with it the serious stigniu of 
heavy-handedness, therefore ubstruseness. 
Beware of overlooking the obvious. Be alert 
for the readv-to-hand subject that calls for 
no more preparation than the aiming of the 
camera. If you have to “set up” your sub¬ 
ject, use the fewest accessories necessary 
to get your idea across and use light in the 
most effective manner to give due emphasis 
to the most “telling” feature of the compo¬ 
sition. Shadows are very forceful in this 
type of picture and a simple object, made 
to throw a long shadow, will sometimes 
serve better than a more elaborate setting. 

There is much real satisfaction to be 
gained in devising photographic abstrac¬ 
tions for the worker who sees in his hobby 
something more than a means of recording 
the run-of-the-mill subjects. 

New Photoflood Size 

A NEW Photoflood bulb size producing 
twice as much light as the present 
Mazda Photoflood bull) and with triple 
the life of the latter is announced hy the 
General Electric Company. Like its less 
|M»werful predecessor, the new' bulb, which 
consumes 500 watts and resembles the 
standard 150* wait inside-frosted Mazda 
lamp both in bull) size and appearance, L 
used on the ordinary house circuit. While 
the new Photoflood was developed for tin* 
use of the commercial and portrait pho¬ 
tographer, it will he found very useful to 
the amateur photographer. 

Compact T.iohtimi; 

< >UTHT 

A N inexpensive portable lighting outfit, 
capable of furnishing proper and gen¬ 
erous illumination for a great many types 
of subjects is being offered by the Testrite 
Instrument Company. “The Ideal Studio 
and Home Outfit,” as it is called, fits into 
a carrying case and includes the following 






The WILLO 

FILM DRYER 



Dry film quickly and safely 
. . . with the . . . 

New Viscose Sponge Film Dryer 


No more scratches 
or coarse grain, no 
more linger marks 
or cotton lint on 
soft emulsion . . . 
simply open the 
handles and dip the 
sponges in c lean 
water until soft. . . . 
Press the excess 
w ater out of sponges 
on a flat surface, 
then place the film 
between thr sponges 
and gently squeeze 
the handles together, drawing the film 
through between them. J ; or cut film 
or plates, brush off surplus water with 
the handles open. Quick . . . Safe 
. . . Economical . . . Time- $050 
saving. 

Mail Orders Filled 


LEUDI 

EXPOSURE METER 


Appeals partic¬ 
ularly to the 
traveling pho¬ 
tographer be¬ 
cause it is very 
light and very 
small. 


$200 


ittg 


Mail Orders Filled 






170 


SCIENTIFIC AMERICAN 


SEPTEMBER • 1936 



Now! M BMS 


A SOUND CAMERA AT THE 
PRICE OF A SILENT ONE 



RCA Studio equipment 
consisting amplifier, 
battery box, external 
microphone, monitor 
headphones with tripod 
mounting, complete. List 
$250.00; now $150.00. 

Critical focuaer if desired 
extra, $25.00; now $15.00. 

1 * Wollenaak F: 1.5 Anas- 
tigmat lens in focusing 
mount. List, $50.00; 
now $30.00. 


Tbs RCA Mfg. Co. 
(Carndsn, N. J.) hava 
appointed us exclusive 
distributor for the sale 
and service of their 
RCA 15mm SOUND 
ON FILM Cameras. 
Baas offers you e 40% 
savings on this superb 
precision apparatus. 
Now you can afford to 
record SOUND as well. 
. . . Write for liters 


3" Wollensak Telephoto 
F:3.3 lens in focusing 
mount. List $55.00; now 
$32.50. 

Kodak Reversal Sound 
on Film, Regular Pan¬ 
chromatic, per 100 feet, 

$5.00. 

Kodachrome Sound on 
Film, per 100 feet, $9 J00. 

16 mm. Sound on Film 
Negative, does not in¬ 
clude developing, per 100 
feet, $3.50. 

16 mm. Sound on Film 
Positive, does not include 
developing, per 100 feet, 
$1.25. 

Bell Sc Howell Friction 
Pamorsm Sc Tilting Top 
Tripod, $27.50 


ture or order direct 
from this advertisement 



Sound Projectors! Bass 
handles them all—RCA 
VICTOR . . . BELL & 
HOWELL . . . VICTOR 
ANIMATOPHONE . . . 
and AMPRO. Write foi 
quotations. 


Additional equipment if deaired 



Dept. AD, 179 W. Madison Street 
Chicago, Ill. 

Camera H tad quarter/ for T ourists 


equipment; Four 2-socket 10-inch reflector* 
and two 3-aection folding stands rising to 
a height of more than 8 feet and with ad¬ 
justable swivels on the cross bars to per¬ 
mit directing the lights at any desired 
angle; four diffusing cloths and clips; and 
a 25-foot extension cord. With the four re¬ 
flectors accommodating a maximum of eight 
Photoflood bulbs, this fund of lighting 
should be sufficient to take indoor snap¬ 
shots even with the slower lenses or with 
the faster lenses considerably stopped down 
for depth when this is found desirable or 
necessary. The advantage of the carrying 
case arrangement is the easy portability of I 
the entire lighting outfit. 


Another Miniature 

I NTRODUCING a new Eastman lens—the 
Ektar F:2—the Rochester company has 
put on the market the latest miniature cam¬ 
era—the Kodak Bantam Special. Featured 
by a built-in, synchronized range finder of 



Open and closed view* of the new 
Bantam Special miniature with F:2 
lens and a built-in range finder 



the military split-held type, the camera 
weighs but 16 ounces and is enclosed in a 
die-cast and machined aluminum case 
shaped for convenient handling and finished 
in a new-type baked enamel of unusual 
toughness. When closed, the case provides 
complete protection for the lens, shutter 
and front elements of the view-finder and 
the range-finder. 

The Ektar Ft2 is an anastignut of 45 
mm, focal length, the range of the dia¬ 
phragm openings being from ¥& to Fil6, 
with the depth of focus at IQ fee t and 
smallest opening so steep that all is In focus 


Build a 
Photographic 
Library 

Laica Manual, by Willard D. Morgan 
and Henry M. Lester. A beautiful book 
of over 500 pages dealing with all 
phases of miniature photography. It 
covers such subjects as panoramas, 
photomicrography, dental, stage, and 
aerial photography, photomurals, infra¬ 
red, and many others. $4.00. 

Practical Amateur Photography, by 

William S. Davis. Deals with the 
whole subject from the origin and 
growth of photography to the latest 
types and uses of cameras. 264 pages, 
illustrated. $2.40. 

Photographic Enlarging, by Franklin 

I. Jordan. A complete treatise on en¬ 
larging, discussing not only the neces¬ 
sary equipment but all of the dark¬ 
room processing dodges which may 
be employed, combination printing, 
mounting, and lantern slides. It is 
written in a light yet thorough-going 
manner. $3.70. 

Free-Lance Journalism With a Cam¬ 
era, by Rufus H. Mallinson. Many 
serious amateur photographers would 
like to know how to make money with 
their cameras; here is a complete guide 
to that work. It tells not only how to 
make salable pictures but also how to 
market them. $1.65. 

The Fundamentals of Photography, 

by C. K. K. Mrcs. Not only tells how 
to take and finish pictures but gives a 
solid foundation of the principles of 
photography. $1.10. 

Portrait Lighting, by Frank R. Fra - 
prie. Takes up the rapid development 
in the last few years of artificial light¬ 
ing for indoor photography. $2.15, 

Modern Development, by F. R. Fra - 

prie. Describes all methods of develop¬ 
ment, stressing particularly modern 
factorial and thermo methods. All for¬ 
mulas are given. $1.10. 

Camera Lenses, by Arthur W. Lock¬ 
ett. Explains Birnply and clearly, yet 
with scientific accuracy, all the under¬ 
lying principles of lenses. 85c. 

Infra-Red Photography, by S. O. 

Rawlings. A treatise on the use of pho¬ 
tographic plates and films sensitive to 
infra-red. Exposure and processing are 
fully covered and many formulas are 
given for sensitizing. $1.65. 


Prices Quoted Include Postage 


Write to V/ 

for Advice Regarding Booh on 
Any Phase of Photography 

Scientific Amexicj 

24 W** 40th Street. N*w YwkTSljr 

.. ■ . 
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AGFA 

for 

best results 

Fine results depend not only 
upon your skill as a photogra¬ 
pher, but also upon the materials 
which you use. lb achieve better 
results than ever before, Agfa 
Ansco offers a complete line of 
photographic materials, all built 
with “that extra margin of qual¬ 
ity/* Ask your dealer for Agfa— 
identified by the famous diamond 
trade-mark. 

Film • Paptr 
Cameras • Chemicals 
MADE BY 

AGFA ANSCO CORPORATION 
IN BINGHAMTON, N. Y. 



Fotoshop movie 


jii 


2.19 S&n. 

for 8«ral-0rttt 


Fotoshop Prices 

are Lowest 

By maintaining our own labor¬ 
atory for the processing of CINE 
FILM and STILL FILM we can 
speedily and efficiently fill your 
order at big savings. 

Rapid Panchromatic 
.$3.50 par 100-ft. 

Ultra Rapid Panchromatic 
. $4.25 par 100-ft. 

Order 2 Rolls or More— 
and get an extra saving. 

FREE CIRCULAR 

sent on request giving details 
on our economy Cin6 films. 

Motion Picture Equipment it Bought, 
Sold tnd Exchanged at th« 


Fotoshop. i«. 

136 S. Vm 32nd StrMt New York City 

—— r —r 



from 4 Yi feet to infinity. The cloReal focusing 
distance in three feet. The Compur-Rapid 
type of shutter with which the camera i« 
equipped has nine speeds, from J second to 
l/500ih of a second, as well a* time and 
bulb action. 

The film locks automatically in centered 
position for each exposure and a specially 
designed film pressure plate gives uniform 
film register. The camera is 4% inches 
long, 3!4 inches snide, and \ v, Yu\ inches 
thick; it uses eight-exposure roll film of 
two types, Panalomic—F828—which is a 
medium speed panchromatic film, or Super 
X—X828—high speed panchromatic. 


After the Rain 

A GREY rain-soaked scene comes sud¬ 
denly to life as the sun peers momen¬ 
tarily through a rift in the clouds. The main 
highlight in one of the “strong” positions. 




"After the Rain" 

tlie varied direction of diagonal lines, the 
soft highlights on the automobile tops, 
the resumption of natural movement after 
the downpour, the bootblack* once more in 
their places—all is adequately rendered to 
reproduce the mood of the moment. 


New Speed Graphic Size 

T HE newsrameraman’s 4 by 5 Speed 
Graphic, some time ago mado available 
for amateur workers in the 3*4 by 434 size, 
has recently been placed on the market in 
the 5 by 7 size. ,Thia rizc is quite popular 
with pictorial worker* who like to use the 
view camera type,.which the Speed Graphic 
resembles in some reapqct*. 


Express “Chrome"* Film 

A FINE-grain orthochroma tic film pos¬ 
sessing such speed that pictures may 
he taken with it even in weak light and on 
dull days is the new Gevacrt Express Super- 
chrome Rollfilm, which i* also available in 
filmpack and 35 mm. “miniature” sizes. To 
help users of their film in attaining a fair 
percentage of correct exposures, the manu¬ 
facturers offer the following convenient 
exposure table: 



US. 

r.s 

TI.S. 

r.s. 


No.32 

No, 10 

No.8 

No. 4 


F;22 

V ,10 

Fill 

F:8 

Bright Sun 

1/25 

1/50 

1 TOO 

1/200 

Faint Sun 

1/10 

1/25 

1/50 

1/100 

Bright Cloudy 

3/5 

1 10 

1/25 

1/50 

Dull Cloudy 

1/2 

1/5 

1/10 

1/25 

Rainy 

1 

1 2 

1/5 

3/10 


It is suggested that a tripod be used for 
all exposures made at speeds below 1 /25th 
of a second. 

You will notice that each larger opening 
for any given condition of light ia, of course, 



Th» candid camtra of untlmltod icops 


Quick as a flash, and under the most try¬ 
ing conditions. Contnx will enable you to 
take such picture^ as you never took be¬ 
fore!—Candid, true-to-life photos full of 
character and human interest, fast-action 
sport-shots, portraits, close-ups of birds, 

etc.-\ny picture, anywhere, any time— 

indoors or out, in daylight or ordinary 
artificial light. 

Zeiss Lenses and automatic range-finder- 
focusing produce needle-sharp negatives 
with all the detail and tone values that 
make a picture “sing”. 

Contax is now available in two models, 
Contax 1 (black finish) and a new Contax 
j II (Chromium finish), which at slightly 
higher price offers new features. At lead¬ 
ing dealers. 

Write for Literature. 




BUSHMAN 

WINS 

1" PRIZE 

with his 

SERIES B 


GRAFLEX! 


Congratulations to Robert N. Bushman! See 
his prize-winning GRAFLF.X "shot” on page 
136 of this magazine. . . . Then ask your dealer 
to show you the many exclusive features of the 
GRAFLEX Series B and other GRAFLEX 

American-made cameras that are capturing practi¬ 
cally all of the prizes in all of the important ama¬ 
teur and professional contests—and l>e sure to acc 
the Craflcx EN LARC.-OR-PRINTER and Frank¬ 
lin I. Iordan’s fine book on “Photographic En¬ 
larging/’ 




•nr***.coupon on partnv r*>*l nmnS, tf ym 


FOLMER GRAFLEX CORP. 

I DEPT. SA-6, ROCHESTER, N. Y. 

| Plus* Mnd me your new catalog de- 
I scribingthe GRAFLEX All-American* 
* made Camera*, Accessories and the 
I newGrgflexENLARG-ORPRINTER. 



Namc_ 


1 Address- 
! City- 


-State. 
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The New 

ROLAND 

Camera 

with automatic focusing 

H ERE Is a precision picture maker 
that is Inexpensive and simple to 
operate. It takes 16 pictures 1 \ x 2y 4 " 
on ordinary rollfllm. The celebrated Ru¬ 
dolph “Plasmat” f2.7 lens ensures ex¬ 
cellent definition and depth of focus. 
The delayed-action Compur Shutter 
provides 11 settings up to 1/250 sec. or 
1/400 sec., fast enough for sports pic¬ 
tures. The built-in range finder permits 
of critical focusing by rotating a con¬ 
venient ring on the lens barrel. The all- 
metal housing is covered with fine grain 
leather and chromium finished. Weighs 
only 25 ozs., fits a coat pocket, and may 
be had with a carrying case of brown 
saddle leather, or a convenient Ever- 
Ready case, permitting pictures to be 
taken without removing it from the case. 


Price, including cable release 
and leather strap 

With f2.7 Plasmat in Compur 
Shutter 1 to 1/250 sec. $ 147.50 

With Rapid Compur Shutter 


1 to 1/400 sec. $ 152.50 

Leather Carrying Case 7,00 
Ever-Ready Case. 7.50 


At leading camera dealers or 
write to 

PFALTZ &_ BAUER, INC. 

Sole Agents for US.A. and Canada 

Empire State Building 
New York 

Chicago Lot Angeles 



exposed for half the time of the preceding 
smaller opening, to it will be a simple thing 
to estimate the proper readings for dia¬ 
phragm openings on your camera other 
than those appearing in the above table. 
You will notice, too, that the various speeds 
for the different light brightnesses “double 
up” on each other as the illumination be¬ 
comes weaker. 


Bottle Washing 

OME of our readers may have thought 
of this already, hut if you have not, 
you will find the use of a spray attachment 
for the faucet a very useful tool for wash¬ 
ing out the insides of bottles. A dime 
buys a good one. Bottles should be thor¬ 
oughly rinsed out after being emptied and 
before they are re-filled; the spray offers an 
effective means of doing this. Trays may 
also be rinsed this way after each process¬ 
ing session and again just before they are 
filled with developer and fixing solutions; 
they are bound to gather some dust be¬ 
tween periods of use. 

“Miniature” Depth 

T HE extreme depth of focus of the 2- 
inch “miniature’* lenses is illustrated 
in the accompanying photograph. This was 
made at F:12.5, 1 /20th second, on “super- 
pan*’ him, from a crouching position below 



Depth with a miniature 


the canopy framework. The advantage of 
getting all planes practically equally sharp 
at so short a distance—about 15 feet—from 
the nearest plane makes the “candid” type 
of camera useful in many instances where 
other equipment would fail miserably. 


Buy or Build? 

HE question is frequently asked wheth¬ 
er it is not cheaper to buy one’s photo¬ 
graphic accessories than to build them. 
Such a statement cannot be answered with 
a blanket reply of “yes” or “no” because 
several factors are involved. What, for in¬ 
stance, is meant by expense? Money or 
time? From the dollars and cents viewpoint, 
it may be cheaper to “make it yourself” but 
it will, of course involve time—in some 
cases, a gTeat deal of time. It is taken for 
granted, of course, that the home-made 
article will be made so well that it will work 
as effectively at the purchased one. 



FREE 



MOTOCBAFMk fiUl)G.UARTHn SINCE W* • 


STEREO-MIRROR 

The Single Picture 
Stereoscope 

★ 

X-RAY 

STEREO-MIRROR 

Single and Double Film 
Stereoscope 

★ 

BEAUTY-MIRROR 
FOR LADIES 

Magnifying without Distortion 
Write for Literature 
NU-MIRROR CO n Bridgeport, Conn. 


Btak Md Whit* *r C*l*r 8n***boti. N* Chant* of L*n«. 

5" kmc. welKh* only H oilmen; It fils Into tne palm of 
your hand. I’nllke any camera you have ever xeen. Thl* fine 
pm-lsion camera une« motion plrture film Equipped with 
fust lens and rapid abutter to 1/200 of neoond. Ban 

positive foru*Ina device Insuring xharp In-focus plrture* 
every time. \ : *e Ht*nd*rd Natural Color film for color 
inapshols To he modern- -Use Ariru*. 

Nrnd fot Octet ipt Ire Catalop 

Optical LaWratorit* Larch man t, N. Y. Dept. S. 


Profitable Photography 
with the 

Miniature Camera 

By Edwin C. Buxbaum , A.R.P.S. 

B ESIDES having a consider¬ 
able amount of fun with the 
miniature camera, making trick 
“shots,” art photographs, and the 
Uke, you can also use it for spe¬ 
cial paying work. This little pa¬ 
per-bound booklet of 72 pages 
tells not only how to make in¬ 
teresting photographs that are 
salable to news agencies or mag¬ 
azines but also gives many clues to 
the very large number of types of 
photographs that can be sold. For 
those who wish to mix profit with 
pleasure this booklet should prove 
most helpful.—*11.10 postpaid. 

Per *ate by \ 

SCIENTIFIC AMERICAN 
24 Vest 40th 8L, New York, N; Y* 
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AT BASS 

Voigtlander 
Duo Bessa 
$2950 



Takes eight 2% x 2V4 
or 16 half size exclu- 

# aive shutter to l/12r»th 

of a sec. A remote release, brilliant and 
direct finder. Votgtar Anastlgmat F :4.f» 
lens. An exceptional buy. 

Welti Miniature 

A superb minicaui taking 36 shots. High 
0 sliced Xenon F:2 lens. New rapid Com- 
pur speeds to l/oOO sec. $67^^ 

Guaranteed Used Cameras 

4x8 8|*«4 Graphic. Pilot Roflex with Trs- 
wlth f> *4 " Temur «»r F 3.5 lens, C4mi 

F 4 G loan, (’ompur pur shutter & rust* 

shutter 480.00 $44.50 

No. 5 Clrkut Camera. Turner Hrirlt 
convertible lone, Complete outfit, 
with roue . $73.00 

344 x 414 Z«Im Mlraflax with 614" Carl ZHm 
T euuur F 3.5 lens and accessories, with rune 
List $225 Our price . . $00.50 

S«nd for now fro a Bargainrratno: Soc. 

I —16 mm. #219. Cina. Soc. II —35 
mm. #216. Sec. Ill—Toxt Books 
#220. Soc. IV—Still Cameras #222. 
Sac. V—Lan.es #221. 



D*pt. "AD”, 179 Weit MadUon Street 
CHICAGO 

Camera Headquarters for Tourists 


WHILE THEY LAST 

WE OFFER AT THE 
OLD PRICES 

6 V 2 x 9 cm. Avus with 
F4.5 Skopar in Com- 
pur *32.50 

6 Vi x 9 cm. BeeBee with 
F4.5 Tctaar in Com* 
pur 

9 x 12 cm. Ihagee with 

F4.5 Eurynxr in Ibsor 22.50 
9 x 12 cm. Ihagee with 
F6.8 Vcrida in Com- 
pur 22.30 

9 x 12 cm. Ihagee with 

F4*5 Xenar in Ibsor 25.00 
9 x 12 cm. Ihagee with 
F4.3 Verida in Com- 
pur 

9 x 12 cm. BeeBee with 
F4.5 Tetaar in Com- 
pur 

9 x 12 cm. Welta with 
F4.5 Teuar in Com- 

pur . 

2 % x 3 l A Baida Glorina 
with F3.8 Hugo 

Meyer. 

3x4 cm. Gewirette with 

F2 Xenar in Cocnpur 50«00 

ABE COHEN’S 
EXCHANGE, INC. 

180 Fuhen Street, New York 

w Ttg Ho mh o] Photographic Value** 1 


39.50 


29.50 


44.00 


44.00 


32.50 


Another point to consider is the “make¬ 
up” of the builder himself. There are some 
self-sufficient people, sometimes known as 
the “handy-man” type, who will never buy 
an article that they can possibly make 
themselves. With such persons, the expense 
of time will be offset by the satisfaction de¬ 
rived from making the desired gadget. 

Then there is the factor of whether the 
accessory in question is available on the 
market. Certain photographic problems are 
m> peculiar and unusual that nothing re¬ 
mains for the worker to do hut to make the 
J required tool himself or to go without it. 

For Limp Prints 

T HE bugaboo of curled prints is being 
shooed away by some workers through 
the use of a glycerine hath between the 
washing and the drying. The hath gives 
to the prints brilliance and the requisite 
limpness for easy handling and mounting. 
The prints are immersed in the following 
bath for one minute and then dried in the 
usual way: 

Glycerine 1 part 

Whaler 19 parts 


I Miniature Printer 

A PRINTING box furni-hed with an ad- 
justable mask for printing negatives 
varying in size from 2Vi by 3Vi inches down 
to the 35 mm. size is now on the market, 
in which negatives may he used either in 
strips or cut into individual exposures and 
held securely under the musks while the 
paper is adjusted into place. The Miniature 
Printer is an adaptation for miniature cam¬ 
era workers of the larger professional 
printers. 


Honorable Mention 

I N addition to the three prize winners in 
the Scientific American photograph 
contest, announced on page 136 of this 
issue, ten honorable^ mention prizes, each 
a one-year subscription to Scientific 
American, were awg^ed to the following: 
Stephen S. Slaughter, New York City; 
A1 S. Oliger, Seattle, Washington; 

Wm. Edwin Booth, Richmond, Virginia; 
C. H. Freeman, Ottawa, Ontario, Canada; 
John D. Briggs, Ridgewood, New Jersey; 
Bory Osso, New York City; 

A. W. Prasse, St. Louis, Missouri; 
Walter Kraus*, Clifton, New Jersey; 
Irving Herman, Manchester, New York; 
Tom Recker, Penysburg, Ohio. 

Other examples of excellent work, se¬ 
lected from among the many photographs 
entered in the contest, were submitted by: 

Wm. Beardsley, Newport, Rhode Island; 
Celia Spalter, New York City; C. N. Joyner, 
Tientsin, China; Harold Robert Stamm, 
West Allis, Wisconsin; Geo. A. Hilbert, 
Ridgewood, New Jersey; M. L. Pool, Co¬ 
lumbus, Ohio; Harland L. Swift, Santa 
Monica, California; G. Frank Zimmerman, 
Cranford, New Jersey; John B. Lurvey, 
Manchester, New Hampshire; C. C. Balke, 
Highland Park, Illinois; Thomas F. Mulry, 
Shelton, Connecticut; Edward C. Day, San 
Anselmo, California; Charles Dowell, 
Hoquiam, Washington; Mrs. Dorothy E. 
Calder, Harvard, Massachusetts; Werner 
von Bergen, Clifton, New Jersey; Ted 
White, St. Petersburg, Florida; Edward 
Eaton Kimball, Farmington, Maine; S. A. 
Melotlavin, Chuquicamata, Chile, S. A. 
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MINIATURE CAMERA 
AND PROJECTOR 


C a m e r a a 
precision made 
miniature cam¬ 
era for laboratory and field work, for teachers, 
students and all travelers ... f -4 5 and 1 200 
sec.- $12.50. 


• Uses 35 mm. film strips—1 to 36 exposures—for 
low-cost projection or enlargement. Ar^us photog¬ 
raphy costs only $2.50 foi 4D<) exposuicsl Fits 
palm of hand ( 5 " long ) weighs only 14 ounces 
loaded. 


• Natural color, too, with no change of lens. Mere¬ 
ly use standard natural color him 

• Argus Cameras arc finding icady acceptance in 
lalioratory and class room . . in fact, wherever 
sharp, clear, in-focus photographs for eitnei projec¬ 
tion or cnl.ii gemeiit are desired. 

• The Argus Projector— at 825 —offers another un¬ 
usual value. A product made with utmost precision, 
it can piojcct single or double frame pictures, pic¬ 
tures mounted in glass or those in indiviau&l 
ft ames Kmploys Mazda projection, 100 watt, 110- 
120 volt, T-8 hull). 

• See your Argus dealer for demonstration or 
wutc for further information. 


INTERNATIONAL RE8EARCH CORPORATION 
124—4th Street Ann Arbor, Micfclfun 


When you write to advertisers 
• The Editor will appreciate 
it if you will mention that 

you SCIENTIFIC 
i, a 7n AMERICAN 
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Splendid opportunity*. Prepai** In 

•pure tmm. plnu. No prevlou* 

ox|Mirl«tui* n«wvl»«! common ncbool 
education ■‘ifhri-iii Kcnd (or tree 
hooUet ' <Jp|>nrtuftUW in Photo«r* 
rby' . particulkr* *nd requirement. 
Amtrk»r “-*-- -* --* 


3801 Mich I 


Mean Avn. Chtcaco, M. 



SIMPLEX 


Daylight 

Loading 

Developing 

Tank 

for 2 V4 x 3 V4 * 
film 


The Ideal Daylight loading tank for this 
popular sized film. The Simplex Ib made In 
its entirety of Bakelite. There are no metal 
parts that will corrode or that will contami¬ 
nate the solution. Oixsratlon is as simple as 
its name indicates—practically automatic. 
There Is no apron. Loading, as well as de¬ 
veloping, fixing and washing, the latter opera¬ 
tion* without removing the film from the tank, 
are accomplished in broad daylight. There¬ 
fore, no darkroom in required. 

414.50 

Literature on Requett 


MIMOSA AMERICAN CORPORATION 
415 Fifth Avanue Haw Ywk 
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Y01T*£ THEII 
WITH A 



st RADIO 


COMPARE THESE PRICES 
TUBE FOR TUBE, FEATURE 
FOR FEATURE, WITH ANY 
RADIO ON THE MARKET 


*MTO-EXNE$SIOMTOR 

Brfay* th© *xpmrioo V 04 ! 1 * 

urily uk ©ft out in tha studio n 
tauumluin* tbs prontm. 

*Mvtno hand 

(A* F. O.) Automation lly tons* »#* 

•barply without um ol mstsx tun¬ 
ing or othsr «*d**t. 

JMADNA OERAMIO DIAJ. 
t VUtAOOUSTW 
SOUNDING BOAID 
©MCTAL TUIES 
$wi t Star 6R0ILEY FEATUKt 

TUBES $157.50 



TUBES $137.50 

4|U« PhhIi 

«*jf® 11 TUBES $99.95 

41CMtMiO 

9 TUBES $89.95 

41 H* C » im <I. 

7 TUBES $59.95 

^CdmiI* 

6 TUBES 



$49.95 


19" ComoU 


CROSLKY ntMid-. always, u .warranty 
of tb© h»*b«©t valus in radio. It i© only 
natural that tho 1937 rnodft© ar© Croalay • 
greatest aohievemrnta. Beautiful ... a. 
near p©rf©cticra a* #cir*no« oan attain . . . 
and priottd for you who demand th© boat 
at prinaa you're plaaaad to pay. 8eo four 
Croeley dealer today . . . you wUl hear 
radio you've never beard before. 

THE CROSLBY RADIO CORPORATION 
CtwctomtftOM. eowol Cr —ls>, Jr., Fr—. 


The Fundamentals 
of Radio 

By R. R. Ramsey, Ph. D., Professor 
of Physics, Indiana University 

The first edition of this valuable text 
book appeared in 1929. Now the 
second edition has been published, 
bringing the whole subject thorough¬ 
ly up to date. The hook was written 
as an elementary text for college stu¬ 
dents hut It can he read with profit 
by anyone w r ho has a fair background 
knowledge of electricity and elemen¬ 
tary mathematics. True, the author 
introduces calculus in a few places 
hut the reader who is not familiar 
with this phase of mathematics can 
pick and choose. The text is thor¬ 
ough-going, from an explanation of 
direct and alternating currents right 
straight through to the very latest 
types of multi-element vacuum tubes 
and television. This is not in any 
sense a “how to make it” hook or a 
compilation of various “hook-ups.” 
Rather it is a solid, meaty exposition 
of the principles underlying the many 
phases of radio. 426 pages, well illus¬ 
trated, and printed on good paper.— 
$3.50 postpaid. 

SCIENTIFIC AMERICAN 
24 West 40th St, New York 



WORLD-WIDE RADIO 


Conducted by M. L. MUHLEMAN 

Editor, All-Wsve Radio 


“Veries” 

HE hobby of all-wave DXing has more 
to it than just the reception of con¬ 
versations and programs from distant 'phone 
and broadcast stations. Indeed, to many 
listeners, a very real interest lies in collect¬ 
ing verification cards. 

Verification cards “veries” for short— 
are obtainable from most of the domestic 
and foreign standard and short-wave broad¬ 
cast stations. Such a card is not only an 
acknowledgment of a reception report* hut 
is a documentary proof of your reception of 
a program from the station providing the 
card. It is clear from this that stations send 
verification cards only when they are satis¬ 
fied that you havp actually intercepted one 
of their programs. Proof of reception is 
therefore required. 

If you caught a fish “this big.” or made 
a hole in one, you require evidence or your 
friends will accept your remarks with more 
than a grain of salt. Rut if you pick up 
VK2ME, in Australia, or JVM, in Japan, 
or most any other distant station, you can 
obtain the evidence right from the stations 
in the form of verification cards addressed 
to you. 

Some of the cards are very attractive, and 
some are very rare, though none have mone¬ 
tary value. Nevertheless, there is as much 
of a thrill in collecting veries as there is 


in collecting stamps—and it costs much lew. 

How do you get hold of them? Well, sup¬ 
pose you pick up an orchestra playing, let 
us say, “The Blue Danube,'* and later, say, 
“Swamp Fire,” and finally you hear the 
station announcer refer to VK2ME. It’s a 
pretty good shot, then, that you have listened 
to Australia, and the orchestra pieces to¬ 
gether with any other selections or remarks 
you heard constitute proof. 

The thing to do, then, is to write to the 
station, giving as many details as possible 
regarding the reception. This should in¬ 
clude the date and time heard, the station 
call letters, the frequency or wavelength on 
which the station was received, whether 
there was interference from another sta¬ 
tion (give the call if you know it >, whether 
the program was interrupted by natural 
static, whether the signals faded, whether 
periodic distortion was noticeable, whether 
the general quality of reception was good, 
and the signal strength. The last should he 
stated in “R” units, which are as follows: 
R1—just audible; R2—very weak; R3— 
weak hut understandable; R4—fair; R5— 
fairly strong; R6—strong; R7—very good 
signal; R8—very strong; R9—extremely 
strong. 

Thus, a report might run as follows: 
“Your station VK2ME was heard by me 
on July 1st between the hours of 8 and 9 
a.m., E.S.T. on a frequency of 9590 kilo- 
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cycles. No station or static interference no¬ 
ticeable. Signal fading varied between R7 
and B9. Average signal R8. Distortion noted 
during signal fades. Quality (clarity) ex¬ 
cellent. I employ a Model 000 Blank All- 
Wave Superheterodyne with a doublet 
antenna running north and south. . , .” 

The above should be followed by at least 
a partial list of what was heard, such as 
musical selections, talks, and so on, and 
concluded with a request for a verification. 

It is very important that you list some 
of the things you heard. Some people at¬ 
tempt to obtain verifications by copying the 
programs printed in newspapers, or by 
merely stating that they heard the station 
at a specified time. This has made it neces¬ 
sary for the stations to exercise care in 
issuing verifications, and you are not apt 
to get one if it appears that there is a 


his trouble in mailing you a card. The re¬ 
port is as valuable to him as it is to the 
broadcast station engineer, for by such re¬ 
ports the amateur can determine his field 
pattern, and correct it if it is not to his 
liking. 

In requesting verifications, keep in mind 
that no one is compelled to provide them. 
It is a courtesy, and an expensive one for 
most stations. 


Novel Radio Hook-Up 

UR1NG the celebration of Schenec¬ 
tady’s Half Century of Electrical 
Progress, a novel radio hook-up was em¬ 
ployed to provide two-way conversation be¬ 
tween the Goodyear blimp Resolute and a 
General Electric police radio lest car roving 
the streets. Theodore Van Deventer and 




possibility you never heard the station at all. 

It is also advisable that the technical data 
be accurate, and not colored by your desire 
to sound pleasing. If the signal is poor, or 
weak, or fades badly, by all means say so 
. . . this is just what the station engineers 
want to know, and it is only through such 
data that they are able to improve services. 
That’s the reason they want such informa¬ 
tion. 

The letter should be addressed to the 
station. Usually the station call, the city, 
and the country arc sufficient, but if you 
want to be on the safe side, consult the 
lists of station addresses published in radio 
magazines. 

Each request should be accompanied by 
an International Reply Coupon. These can 
be purchased at any post office—at nine 
cents each. They are acceptable in most 
countries, but they need not be sent with 
a request addressed to any station in the 

U.S.S.R. 

Veries—called * 4 QSL cards” by radio 
amateurs—con also be obtained from ama¬ 
teurs in this and foreign countries. How¬ 
ever, the radio amateur is not apt to send 
a verification unless your request for one is 
accompanied by a detailed report regarding 
your reception of his signals. It is neither 
necessary nor advisable to include a state¬ 
ment of what you hoard, other than the 
call of the station with which he was com¬ 
municating, hut rfis only fair that you 
give him a report to compensate him for 


Ernest J. Berggrcn, two Edison Pioneers 
who were early co-workers of the great in¬ 
ventor, discussed the work done by Edison 
in 1875 on wireless telegraphy, and after¬ 
wards talked with station LSX in Buenos 
Aires, a distance of more than 6000 miles. 

The accompanying sketch shows how 
this was done. The mobile radio equipment 
used in the blimp and car operated on ultra- 
short waves. Signals transmitted from the 
blimp were intercepted at the Sagandaga 
station and fed to the control room of 
WGY by land line. The signal was then 
transmitted from the General Electric ex¬ 
perimental station to the police radio test 
car. The signals transmitted from the police 
car were intercepted at the experimental 
station and relayed to the blimp through 
transmitting station W2XAD. This same 
signal was intercepted at the receiving sta¬ 
tion at Bueaos Aixes and re-transmitted 
to the Sagandaga station through the LSX 
transmitter, By this means a complete cir¬ 
cuit was made available. 


New Soviet Station 

A NEW short-wave broadcasting station 
has been placed in operation in Mos¬ 
cow. The call is RAN. This station is be¬ 
ing heard well on the east coast on a 
frequency of 9520 kilocycles (31.51 meters), 
There arc daily transmissions, broadcasts 
in English being from 7 to 7:30 p.m,, East¬ 
ern Standard Time* 


c Announcing 

MARKS’ POLARIZED 
EYEGLASSES 


New Scientific Principle. 
Glare reduced, colors enriched. 
Everything appears more vividly. 


For Motorists : Relax and really enjoy 
driving by reducing eye fatigue. On bright 
day# or driving toward* sun, road glare In 
eliminated. 

For Readers: Kune the strain on your 
eye* by making the black seem blacker and 
the white seem whiter. Through the use of 
these remarkable piano lensee print and il¬ 
lustration* are more legible. 

Natural Beauties Enhanced : Sk\ glare 

removed; clouds, birds, trees, mountains, 
stand out against sky of deeper blue Foli¬ 
age, greens and colors of flowers are deeper, 
richer. 


Glare on water reduced 


Marks' Polarized Eyeglasses are 
now available for normal eyes as 
piano glasses mounted in attrac¬ 
tive frame, including case. 

Style A $ 12.50 

Tbeso glasses are not colored glasses 
or dark glasses; by transmitted light 
they appear colorless; but because 
they jmssess the property of polariz¬ 
ing light, they eliminate glare as no 
other glasses can. 


Send for Free Literature A9-6 

POLARIZED PRODUCTS CORP. 

165-16 TENTH AVE. 

WHITE8T0NE, L. I., NEW YORK, U. t. A. 
Telephefte—Independence 3-7518 


When you write to advertisers 
The Editor will appreciate it if you 
will mention that you saw it in 
Scientific American 



Staadard LufiNM 


CfutofaiA? J 

Amazing—Fascinating 

It is almost beyond belief 
how easily you loarn to apeak 
a foreign language by the 
Cortlnaphone Short-Cut 
Method. Thousands 
upon thousands of peo¬ 
ple in all walks of life 
have learned: 


FRENCH • SPANISH 
ITALIAN • GERMAN 

In this natural, Isarn-by-Hstaniaf way. Don’t just 
twJi you could—you CAN! Our Proof-in-5-Days 
Offer Is your guarantee of complete satisfaction. 

vmw CIOWHT Malt wipe* »t Mat far ear free 

VMA DW«R beefc. "TA« CerHoonAonr Hkort- 
Cut” wftiefc tails haw yevi een learn to speak a feralsn 

S n 12t8.!ii£ , L. —— — — — — — — — — — — , 

CORTINA ACADEMY, S^Ue~ 59~" ^ 

103 Wait 40th Straet, Naw York, N, Y. 

Bend ma-HVltbout obligation—your catalog *‘CORTINA- 
PHONR SHORT-CUT** and full Information. I am later- 
e«Urd in; 
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Are You — 

' putting your spare time to 
good advantage? 

s ^* one of the many who are 
seeking a new field to en¬ 
ter? 

> seeking a meant to save 
money wherever possible? 

If you are, here is 
a practical solution 
to your problem. 

HOPKINS’ 

CYCLOPEDIA 

OF 

FORMULAS 

Is the foundation for the 
beginning of a fascinating 
hobby; the groundwork on 
which to build a practical 
knowledge of useful chemi¬ 
cal facts. 

Is the foundation for 


THE SCIENTIFIC AMERICAN 
DIGEST 

(Continued from page 163) 

liquid helium, the space surrounding the 
sample is evacuated to make it a heat in¬ 
sulator and the magnetic field is removed. 
In demagnetizing, tin* sample cools itself 
still farther. In this way the lowest tem¬ 
peratures yet attained are reached. The 
material cooled is one ordinarily consid¬ 
ered non-magnetic. 

Absolute zero of temperature is 273.13 
degrees below zero. Centigrade (—459.4 de¬ 
grees, Fahrenheit), and at that point heat 
ceases to exist and all motion of molecules 
stops, according to present theory. As a re¬ 
sult of attempts to reach this coldest cold, 
the possibility of separating different kinds 
of atoms of the elements (hydrogen and 
oxygen, particularly) was first shown ami 
the subsequent isolation of these isotopes 
has given us heavy water. One of the re¬ 
markable effects of these low temperatures 
is that the electrical resistances of the com¬ 
mon metals become vanishingly small.— 

d.h.k. 


I Wood Withstands Ter- 


TkMTLK will not boil over if a little 
4"* glycerine is rubbed around the 
rim of the saucepan. 


rific Fire 


hundreds of suggestions for 
those who are seeking sala¬ 
ble articles which can be 
manufactured at home 
profitably on a small scale. 

TF you want to save money 
on wines and liquors; 
your dyes, inks, polishes, 
soaps, paints and varnish¬ 
es* adhesives, antiseptics, 
bleaches, cosmetics, etc. 

You can profitably make 
them from the 15000 form¬ 
ulas contained in the 1077 
pages of 

HOPKINS’ 

Cyclopedia of Formulas 
$5.50 postpaid (domestic) 
For sale by 

Scientific American 

24 W. 40th St., Now York City, N. Y. 


r f a spectacular demonstration staged be¬ 
fore officials and members of The Ameri¬ 
can Building Officials Conference, a small 
frame building of chemically treated wood 
withstood in an amazing manner, according 
to Phillips A. Hayward, Chief of the Forest 
Products Division of the Department of 
Commerce, a most severe fire test. Tests 
were conducted at the plant of the Protexol 
Corporation, manufacturers of the chemicals 
with which the wood was fire-proofed. 

The small building, approximating 10 
feet by 12 feet in size, was of ordinary 
frame construction with a wood shingle 
roof. One outside wall was also shingled, 
the other three being sheathed only. All 
wood, including sash and doors, had been 
chemically treated, though the slab door 
had been treated some 30 years previously 
and had served in a now dismantled New 
York Hotel. 

A large flat steel tray of ten inch depth 
placed inside the building on the ground 
was first filled with cotton waste. A tank 
truck then pumped over this waste a layer 
of highly inflammable liquid. The roof and 
outside walls of the building were likewise 
sprayed with the oil and ignited. 

As soon as the inflammable liquid had 
been burned off the roof und sides of the 
structure, the flames quickly died down. 
It was then necessary to open the front 
dour and throw in a flame to start the 
interior fire. 

The raging inferno on the inside of the 
structure was permitted to burn for 40 
minutes at a temperature exceeding 1800 
degrees. By the end of 20 minute* the con¬ 
tinued interne beat inside the structure had 
eaten through the end-wall peaks and the 


roof. The windows had of course gone out 
earlier. Not an ember was thrown and not a 
piece of wood went down flaming. 

While chemists and wood experts have 
long known that wood and shingles Could 
be chemically treated against fire, this L 
Mieved to he the most spectacular demon¬ 
stration of the fact ever held. 

Uniform Bearing Balls 

ADDED uniformity in ball bearing manu- 
JA L facture has recently been made pos¬ 
sible by a unique electrical testing unit 
which reveals internal defects and gives an 
indication of the micro-structure of the steel 
without injury to the surface of the hall 
itself. The equipment is shown in our pho¬ 
tograph in operation at the plant of The 
I'afnir Bearing Company, for whom it was 
developed. 

Balls to be tested are simply rotated on 
two small electrical contacts in the V-shaped 



Electrical testing of bearing balls 


notch in front of the operator, and a light 
beam moving over a ground-glass scale re¬ 
veals whether or not they come within 
previously determined standards. 

A balance of inductances between three 
known values and the hall to be tested, 
similar in principle to the balance of re¬ 
sistances obtained with a Wheatstone 
bridge, provides the basis of the test. Since 
the halls have been previously checked for 
size to within limits of .00005 to .0001 
of an inch, settings are made on the basis of 
constant mass for each size of ball. 

Experiments have shown that internal 
flaws, soft centers, excessive decarburization, 
und other variations in micro-structure all 
result in definite changes in the readings 
obtained. Since hardness also depends upon 
micro-structure, the measurement gives an 
indirect check on this factor as well. Cor- 
relation of the results obtained with metal* 
logffcphic examination, hardness tests, and 
the like provides standards for production 
tests. At present, all balls of one-inch diajn- 
eter and larger, where variations due to 
heat treatment are more likely to occur, 
are tested on this equipment. Smaller sizes, 
down to Mi inch, may also be tested as a 
check on other inspection methods. 


Shot Poison Ducks 

W ILD ducks often escape hunters’ gun¬ 
fire only to lie poisoned fatally by lead 
shot which they eat in dabbling for food 
in marshy areas. Waterfowl losses from lead 
poisoning are common, and many ducks die 
from eating only four or five lead pellets. 

The slow, toxio action of the lead first 
causes duckk tp lose their power of fligjtf. 
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Taxiing down to the end 
of the runway, the pilot revs 
up each Wasp engine. The 
co-pilot radios to the signal 
tower, "O. K. Newark' 1 . The dis¬ 
patcher flashes back "Go Ahead". 
L The pilot gives full throttle. The 
^ Hamilton Standard Constant 
Speed Propellers bite into the 
air at 8250 r.p.m. And in a 
flash you are soaring on your 
three-mile-a-minute trip... 
lISilMk as gracefully as any bird. 


Home 

Craftsmanship 

By Emanuelk Stikri 

Between the covers of thin 346- 
page book will be found instruc¬ 
tions for handling all kinds of tools 
that are ordinarily used in the home 
workshop. Hand tools and motor- 
driven tools alike are given careful 
consideration and the reader is told 
exactly how to obtain the best re¬ 
sults with them. The first chapter, 
concerned solely with wood, will he 
of inestimable value to the man 
who likes to build his own furniture 
or to make repairs around the 
house. Included in the hook are 
various projects to he undertaken. 
Thoroughly illustrated with clear 
line drawings and furnished with 
a complete index. The bibliography 
refers the reader to other books on 
the same subject.—$2.70 postpaid. 

For $ale by 

Scientific American 

24 West 40tb.Su New York City 


and then their ability to swim or walk. In 
this helpless condition, even should they 
survive the ravages of the poison, the birds 
are likely to become victims of the elements 
or of predators. The Bureau of Biological 
Survey called attention to this waterfowl 
menace in 1919 and pointed out the hope¬ 
lessness of any remedial measures. 

“All that can he done,” said the Bureau 
then, “is to call attention to the prevalence 
of lead poisoning and to describe the cause 
and symptoms, so that persons finding 
affected birds may understand.” 

1 But the outlook for preventing lead 
! poisoning of waterfowl is somewhat brighter 
now. By mixing lead and magnesium, sci¬ 
entists of the University of Minnesota and 
of the Biological Survey have developed an 
alloy that disintegrates in water, or, if it 
is eaten by waterfowl, breaks up rapidly in 
the gizzard and passes through the intes¬ 
tinal tract before a fatal dose of lead can 
he absorbed by the bird’s body. Ordinary 
i lead shot when eaten by waterfowl are 
! trapped in the gizzard and gradually are 
! ground away. Thig finely divided lead ah- 
I sorbed by the duck’s body as it passes 
I through the intestine produces the poison¬ 
ing. When the new alloy has been devel- 
! oped to the point where its use by shot 
manufacturers will be practicable, the sci¬ 
entists believe the dangers of lead poison¬ 
ing will be greatly decreased. 


POWER 


IV/f USCLE power of man and an- 
M irnal* u*ed in all of man’s 
activities totals 110 billion horse¬ 
power per year, it is estimated. 


Knekcetk: Jets 

F EW materials have ever appeared so 
unpromising from a utilitarian stand¬ 
point as the recently discovered element 
deuterium, better known as heavy hydrogen. 
So much like ordinary hydrogen that le- 
fined experiments are required to show any 
difference, and costing even now 13,000 dol- 
Jars a pound (to be compared with nine 
cents a pound for hydrogen), it seemed 
destined to remain a laboratory curiosity, 
yet an important use has been developed 
for it. 

It has been found possible to produce jets 
of deuterium gag of such high velocity, re¬ 
ports the Industrial Bulletin of Arthur D. 
Little, Inc., that the energy available due to 
speed alone in one pound of the gas is equal 
to that obtainable from the combustion of 
2500 tons of coal. The apparatus for pro¬ 
ducing the jets resembles a short-wave radio 
transmitter operating between the poles of 
a powerful electromagnet. When the jets 
impinge on various substances, profound 
changes occur and artificially radioactive 
bodies are produced. In particular, samples 
of common salt have been so far converted 
as to have a radioactivity half as intense 
as that of pure radium, and to give off more 
penetrating gamma rays (short X rays) than 
any naturally occurring radioactive sub¬ 
stance, The great difference between the 
radioactive salt and radium is that the 
activity of the salt decays rapidly and be¬ 
comes unappreciable after a few weeks, 
while that of radium continues practically 
imdiminished for "centuries. When radium 


Air 

Conditioning 

By J. A. Moyer and R. U. Frrrz 

Here for the first time in one 
volume is a complete treatise. 
The first half of the book cov¬ 
ers theoretical fundamentals 
and discusses such phases of 
air conditioning a9 air filtra¬ 
tion, refrigeration, humidity 
control, and so on. The second 
half gives a thorough study of 
design requirements, includ¬ 
ing such features as examples 
of typical air conditioning 
designs with the necessary cal¬ 
culations for theaters, restau¬ 
rants, food factories, textile 
mills, and so forth, also giving 
attention to recent advances in 
household, office building, rail¬ 
road train, and theater appli¬ 
cations.—$4.20 postpaid. 

For sale by 

SCIENTIFIC AMERICAN 

21 WeBt 40th St., New York 


fyCUuuxU 

No transport plane takes off 
until the dispatcher and the 
pilot have checked the weather 
at every point along the line. 

At every moment of your trip 
you are in the personal care 
of these trained men, see* 
ing that you get there 
swiftly and surely . 

United Airlines Is now flying 
50,000 mi hi daily with 
Pratt A Whitnoy's do* 
pandablsWasp anginas* 
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THE MECHANISTIC AUTONOMY OF NATURE 
with 1033 and 1036 supalesMRts an 

The New Vortex Atom 

Pret$* Electron 



Neutron 

Oflirlftl science, finding Itself unable to produce 
any satisfactory picture or diagram of the atom 
under Its erroneous nuclear theory, la now try¬ 
ing to tell the public that tills oimgmlre of In¬ 
determinism. 1. e. "the new order of things." Is 
really a commendable step in advance The au¬ 
thor, however, prefers diagrammatic Illustra¬ 
tions, and it will be seen that under the new 
vortex system the atom can be represented dla- 
grammatloally. 

In the 19,'lfi supplement there la presented 
for the first time QUANTITATIVE proof of the 
new vortex theory. 

Price, postpaid, £1.00. 

Money must accompany order 

C F. KRAFFT 

2510 Q S«. t N.W., Washington, D. C. 
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ROSBLOOM’S 

Self-Study Diesel Course 

Written So You Can Understand 

Within Reach of Any Terson of Limited Means 

DIESEL ENGINEERING INSTITUTE 
443-445 Hobokun Arm. Jersey City, N. J. 

Learn Public 
Speaking 

At home—in apar« time —Many overcome 
“atage-fright, gain eelf-confidcnce and In¬ 
crease their earning power, through ability 
to away other* by effective apeech. 
Write tor free booklet. How to Work 
Wondrrs Wi th TVortfxand requirement# 
North American InetNut*. Dagt. 22** 
1M1 Mlehlgan Avatmo, Chleago, tu. 


Scientific and Technical Books 
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Monographs by Robert A. Philip 

BIFOLIATB NUMBERS 

New Numbers from Quadratic Equa¬ 
tions Price — Q nc Dollar 

BIFOLIATE FUNCTIONS 

Exponential and logarithmic functions 
of bifoliate numbers 

Price—One Dollar 

BIFOLIATE DIFFERENTIATION 
AND INTEGRATION 

Bifoliate numbers from differential 
equations 

Price—Dne Dollar 

THE MONOGRAPHIC PRESS 

__W W««fabtgto» St,, Fghdbaaae, Uw. 


decays it leaves a residue of radioactive sub¬ 
stances, but radioaclive salt decays to com¬ 
mon salt with a little harmless magnesium 
chloride. 

These properties of radioactive salt lead 
to the possibility of an important medical 
application. It is very dangerous to intro¬ 
duce radium compounds into the blood for 
relief of suffering, as there is no good way 
of getting rid of radium afterward, anti 
prolonged exposure to radioactivity is dan¬ 
gerous. By this new' development, however, 
it may prove possible to give radioactive salt 
by mouth or injection and obtain the bene¬ 
ficial effects of radium without the dangers. 

“Liquid” Coal 

T O amplify the supply of liquid fuel re¬ 
quired for oil burning furnaces and even 
for Diesel engines, large quantities of coal 
in an extremely fine state of subdivision are 
incorporated into fuel oil used in Great 
Britain. The method consists of grinding 
the coal to extreme fineness in the oil and 
adding a material which will prevent it from 
settling out. Many substances have been 
used to hold the coal in suspension hut the 
most common one is a lime-rosin soap dis¬ 
solved in the oil. By using such mixtures 
made with petroleum or coal tar oils, a sub¬ 
stantial saving in the quantity of imported 
oil required for fuel is realized.— I). H. K. 

Glass Fish Line 

Z ANE GREY, and all those other 
dwellers of the upper-crust of Famous 
Fishing Feats, will please take their hats 
off to a 10-year-old hoy. Fie has just accom¬ 
plished one of those Ripley rarities—the 
landing of a fish with a line made of glass! 
He is Bob Crandall, of Ashaway, Rhode 
Island, son of J. T. Crandall, well known 
Eastern sportsman and veteran manufac¬ 
turer of fish lines. 

The youngster’s achievement came as the 
result of the first actual test of a lint* made 
of fibrous glass, which has fascinating possi¬ 
bilities in the textile field as a result of 
the recent discovery of a revolutionary 
process to produce glass in fibrous form. 

Bob’s father took him to Thompson’s 
Camps at Naples, Maine, for the test and 
the thrilled youngster landed a three-pound 
salmon in Sehago Lake, at the mouth of 


the Songo River, giving him the distinction 
of being the first person in the world ever 
to catch a fish with line made of pure glass 
thread. Bob caught hie fish trolling a 
Black Ghost Fly. 

Flux for Aluminum 
Solder 

O F interest to solder and flux users is 
the new flux developed by the Aluma- 
weld Company of America. This new flux, 
used in conjunction with a special* high 
strength solder, does a job heretofore con¬ 
sidered impossible. 

With Alumaweld flux it is now possible 
to make high-strength, permanent repairs 
on joints of any metals. It makes soldering 
easy because both solder and flux are ap¬ 
plied with an ordinary soldering iron or 
blow torch. The soldering job is done at 
a low temperature but has the advantage 
of requiring high temperatures to melt it 
a second time. It works equally well on 
aluminum, stainless steel, die-cast pot 
metals, cast iron, copper, brass, and so on, 
which makes it easy to join any two dif¬ 
ferent metals if desired. Alumaweld flux 
works with any type of solder. 

Alumaweld solder has a tensile strength 
of 12,000 pounds, which is ten times that of 
ordinary solder. The finished joint can be 
worked or machined and takes a polish over 
which chromium or any other plating can 
be applied. 

No Bedbugs on Swallows 
or Bats 


S WALLOWS and bats are often killed 
because they are thought to spread bed¬ 
bugs. This is a mistake, says W. L. McAtee, 
of the Bureau of Biological Survey. Both 
swallows and bats are sometimes attacked 
by insects that do in fact resemble the 
despised and detested bedbug, but these 
insects are definite and distinct. One va¬ 
riety preys on swallows and another on bats, 
but neither attacks men nor has the same 
habits of life as the bedbug. 

Swallows as a group are good friends 
of farmers. They are insect hunters, and 
work from daylight to dark gathering food 
for themselves and their young. In the 
course of a season each swallow accounts 
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for a quantity of insects that would other* 
wifi* make trouble in field*, garden*, and 
orchard*. 

Swallow* are to he encouraged a* work¬ 
ing partner* of the fanner and, a* bene 
fioial bird*, arc protected by ntatc and 
federal law*. 


Value from Farm 
Waste 

H ULLS removed from oats in making 
them useful for food were formerly a 
waste product burned under boilers but 
now as the raw material for the manufac¬ 
ture of furfural they have become indu*- 
trially important in the refining of petro¬ 
leum lubricating oils and in purifying 
rosin. The success story of furfural began 
shortly after the end of the World War 
when it was still a rare chemical labori¬ 
ously produced by the ounce principally 
as a curiosity. Investigation of its value was 
undertaken in the belief that if use for it 
could he found the production of furfural 
from farm wastes would assist in solving the 
problem of disposing profitably of these by¬ 
products of agriculture. 

Furfural was found to he valuable to the 
synthetic chemist in making a number of 
important compounds and resins hut its 
peculiar value as a solvent has become more 
important than any of its other applications. 
In refining petroleum lubricating oils, the 
problem is to separate undesired materials 
from the oily part of the lubricant. Fur¬ 
fural was found to have the ability to 
dissolve the unwanted impurities in the 
lubricating oil and now is used in huge 
quantities for supplying better oils for 
industry. 

In the refining of rosin, it was found that 
furfural would dissolve the greater part of 
the colored compounds which lowered the 
grade of rosin and would leave the clear 
rosin in solution in gasoline. This applica¬ 
tion has added importantly to the value 
produced by our naval stores industry. Thus 
the waste of the rolled oats industry has 
not only been profitably utilized but at the 
same time the material produced from it 
has increased the value of products of other 
industries.— D. H. K. 


Are You an Alpha 
Omega? 

Y OU—anybody—can he a member of 
Alpha Omega, an honor society not yet 
founded, hut proposed by President Max 
Mason of the Rockefeller Foundation be¬ 
fore the recent semi-centennial celebration 
of the scientists’ particular society, Sigma 
Xi. You do not need to be devoted to a 
life of science, as are the members of Sigma 
Xi. All that is required of the Alpha Omega 
“pledge,” according to Science Service , is 
that he (or she) shall he dedicated to the 
scientific way of living. 

That means that you will have to give up 
your pet superstitions, your carefully cher¬ 
ished predilections, your wavering but still 
stubborn belief in shadowy borderline 
quasi-sciences—until cold, hard, bomb¬ 
proof factual demonstration can be pro¬ 
duced in their support. The password of 
Alpha Omega, Dr. Mason proposed, shall 
he “How do you know It?” and the answer, 
“What of it?* It wig be distinctly a fra- 
temityefiite hard-Wfied. 

Stoeh an attitude of scientific skepticism 


is needed especially In these days lo probe 
and test the ground where structures of 
mass action are to be built. Dr. Mason in¬ 
ti mat ed. 

“Our civilization can advance as the art 
of living is enriched by the application of 
knowledge won through the sciences,” he 
said. “But scientific and technical knowl¬ 
edge can he used to retard and even to 
destroy the things most valuable in our 
lives, if their use bfc distorted by prejudice, 
passion, or individual and group selfishness. 
The safeguard is to be found in proper emo¬ 
tional education, both formal and informal, 
for the attainment of self-control, arid the 
acquirement of the objective attitude.” 

The Alpha Omegas arc not universally 
popular. Dr. Mason warned, for they take 
an aggressive attitude to some of the foibles 
of their friends. “They do this because they 
believe that little things add together to 
make large things, and that mental attitudes 
are contagious. They continually see small 
and apparently harmless examples of belief 
and action that remind them of the burning 
of witches, of lynchings, of cruel intolerance, 
of the K.K.K., of the Black Legion, of mass 
murder in the name of patriotism. And so 
they do not keep their passwords secret— 
they use them every day.” 

Greek Shorthand 

S TENOGS,” wrinkling their pretty 
foreheads over note* that have “got 
cold” since the boss dictated them yester¬ 
day, just don’t know how tough a trans¬ 
script ion job really can he. 

How would you like to try to decipher 
a shorthand notebook that somebody else 
wrote about 2000 year* ago—in Greek? 

That is the job which scientists of the 
British Museum have set for themselves. A 
chance to decipher ancient Greek short¬ 
hand now appears possible, according to 
Science Service, through the discovery, in 
the archives of the Museum, of a papyrus 
manuscript bearing many shorthand signs 
and in parallel columns the equivalent 
words in ordinary Greek characters. If you 
can read Greek really fluently, you might 
he able to puzzle out some of the steno¬ 
graphic notes. 

This ancient shorthand is made up of 
about the same kinds of strokes that one 
finds in present-day Gregg, hut there are 
surrounding flocks of “ticks” that are 
rather reminiscent of Pitman, The impor¬ 
tant “key” specimen in the British Museum 
appears to have been written by an expert, 
for the characters are smoothly and beauti¬ 
fully formed. 

Considerable quantities of shorthand 
manuscript have survived from ancient 
Greek times, but until now nobody has been 
able to read them. The British Museum 
specimen is expected to unlock this steno¬ 
graphic literature, as the famous Rosetta 
Stone, found in Egypt over a century ago, 
unlocked the until-then mysterious hiero¬ 
glyphic writing of the old Nilotic obelisks 
and temples. 

Greeks of early Christian times, as well 
as of the classic days, had their shorthand- 
writing secretaries—who, incidentally, ap¬ 
pear always to have been young men. The 
famous Church Father, Origen, is said to 
have kept seven stenographers busy with 
his rapid-fire dictation. Their notes were 
read by other scribes— frequently young 
women-—who transcribed them in Greek 
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longhand. Origen would doubtless have re¬ 
joiced, had he been able to get hold of 
typewriters—for he was a quantity-produc¬ 
tion author. 

Shorthand appears to have been a re¬ 
quired subject in some Greek school cur¬ 
ricula. There is extant the parting warning 
of a Greek schoolmaster, just before vaca¬ 
tion: “Now boys, don’t forget everything 
I’ve taught you, during the holidays. When 
you come back next fall, if you don’t re¬ 
member both your arithmetic and your 
shorthand, I’ll certainly make my cane 
dance on your backsides!” 

Art in Nickel Silver 

W HAT is practically a lost art is pre¬ 
served by manufacturers of buttons 
for the dress uniforms of officers in a num¬ 
ber of British Army regiments. These but¬ 
tons, which are made of nickel silver, are 
hand-worked with designs cut out with 
fine jewelers’ saws. The filagrees and de¬ 
signs are said to he comparable with those 
worked on precious metals. Some of the 
saw blades are so fine that they are prac¬ 
tically invisible. 
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medals, eh’,, mailed for 30c Kpotlul circular for Hr stump. 
Established 186') 

FRANCIS BANNERMAN 80N8. 501 B'way. N. Y. City 

“Don't-Snore” 

A small, gold device prevents snoring, mouth¬ 
breathing. $1. Satisfaction or money back. Cir¬ 
cular free. D. N. THAXLY Co.. Washington, D. C. 


Baby Oil 


F OR centuries, it has been a custom to 
anoint very young babies with oil. in 
lieu of water-washing. This all-over oiling 
procedure is usually followed for only a 
few weeks, hut oiling following a soap-and- 
water washing may continue for a long 
time. Finally, a little oil is applied locally 
just to inflamed areas. Normally, the oil used 
has been the olive oil of southern Europe, 
for which cotton-seed oil and com oil be¬ 
came widely substituted in this country. 
Recently there has appeared a strong trend 
toward specially-prepared oils for this pur¬ 
pose, with properties other than mere oil¬ 
iness, says the Industrial Bulletin of Arthur 
D. l ittle. Inc. 

The modern baby oil, besides being 
blended from several kinds of oils to secure 
the right spreading and coating properties, 
contains preservatives which keep it from 
becoming rancid and hence irritating; 
what is more important, it is made anti¬ 


septic toward the types of bacteria found 
on the skin. In addition, it is pleasantly 
perfumed. 

The earlier attempts at surface antisepsis 
were made by rubbing mercury compounds 
on the skin, with or without oiling, a drastic 
procedure not entirely free from chance of 
irritation and of poisoning, and only par¬ 
tially effective at best in preventing or cur¬ 
ing skin diseases. Antiseptic oils avoid the 
use of mercury, using instead the newer 
synthetic germicides. The effectiveness of 
antiseptic oil has been so demonstrable that 
it has been adopted by a number of ma¬ 
ternity and babies’ hospitals. Indeed, some 
superintendents have become so enthusias¬ 
tic over its record in the prevention of im¬ 
petigo and other highly contagious skin 
diseases that they have made its use a fea¬ 
ture of their treatment and recommended 
it for continuation in the home, often up 
to the age of six months or more. 

Several manufacturers have watched 
with wonder and chagrin as the market for 
packaged talcum powder has shrunk with 
rapidity, while baby oil has become an tfr- 
ticle of commerce with its volume already 
reaching sizeable proportions. 

More Profit in Woodland 
If Only Big Trees Are Cut 

T HERE is a great deal more profit in 
lumber from farm woodlands when only 
the large, mature trees are cut and the 
small trees left to grow into another crop. 
The United States Forest Service has found 
that maple trees less than 12 to 14 inches in 
diameter actually do not pay their way 
through a band sawmill. 

There is about 19 times as much lumber 
iu a tree 26 inches in diameter as in a nine- 
inch tree. But since the lumber in the larger 
tree is worth about twice as much per foot, 
the total value is approximately 36 timc> 
as great. 

Selective cutting removes the greatest 
value with the least volume. It leaves small 
trees as a windbreak and allows them to 
grow faster because they no longer need to 
compete with big trees for moisture, sun¬ 
light, and space to spread their crowns. 
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t«r it devoted to the production of correct 
perspective and to the u»e of mechanical, 
optical, and photographic perspective draw¬ 
ing aids. Request Calibron Notebook No. 3, 
Calibren Products , Inc., West Orange, New 
Jersey.—Single copies SO cents ; additional 
copies (in same package) 30 cents each. 

Progress fN Am Conditioning in the Last 
Quarter Century, by Willis H. Carrier, 
reviews developments in this comparatively 
new industry and illustrates much of 
the equipment used in large installations. 
Write for Bulletin 936B to Scientific Amer¬ 
ican, 24 West 40th Street, New York City .— 
3-cent stamp. 

Manual on Preservative Treatment of 
Wood by Pressure brings this subject 
completely up-to-date and outlines the char¬ 
acteristics of both woods and preservatives 
as they affect treatment. The book contains 
50 working charts and tables. Request De¬ 
partment of Agriculture Miscellaneous Pub¬ 
lication No. 224 , Superintendent of Docu¬ 
ments, Government Printing Office, Wash¬ 
ington, D. C.—15 cents (coin). 

The New and Revolutionary Things Be¬ 
ing Done in Rayon is a 16-page pam¬ 
phlet dealing with all the phases of rayon 
manufacturing and use. W rite for Bulletin 
936C to Scientific American, 24 West 40th 
Street, New York City.—3 cents. 

The New War on Accidents deals in a 
concise manner with the problem of 
traffic congestion. It answers the all-impor¬ 
tant question: “What can I do about it?” 
The answer should be heeded by everyonr. 
National Safety Council , 20 North Wacker 
Drive, Chicago , Illinois. — Gratis . 

The National Physical Laboratory, 
Report for the Yeah 1935. A 219-page 
account of the investigations in physics, 
electricity, radio, metrology, engineering 
metallurgy, and aerodynamics at Britain's 
“Bureau of Standards.” His Majesty's Sta¬ 
tionery Office, Adastral House, Kingsway, 
London, W.C.. 2, England.—12 shillings, net. 

Fine Wires is a 14-page pamphlet describ¬ 
ing various forms of resistance wires, 
metallic ribbons, and thin foils for electri¬ 
cal purposes. Write for Bulletin 93(>D to 
Scientific American, 24 West 40th Street, 
New York City.—3 cents. 

Soil Surveys for Highways, Engineering 
Experiment Station, Circular No. 33. 
This 36-page booklet gives a brief summary 
of highway construction and a compre¬ 
hensive review of present day methods. 
Engineering Experiment Station, The Ohio 
State University, Cftwnbus, Ohio. — Gratis. 

Data Concerning Platinum describes met¬ 
als in the platinum family together with 
their uses in industry. It also illustrates 
many of the different standard products 
made of these metals. A series of tables 
gives pertinent facts. Write for Bulletin 936F 
to Scientific American, 24 West 40th Street, 
New York City.—3 cents. 

Modernizing the Kansas Home, by H. E. 

Wickers, tells the story, mainly in pic¬ 
tures and short text, of how various type* 
of homes in Kamfiis have been modernised. 


The remarks, of course, would pertain as 
well to homes in other sections of the coun¬ 
try. An excellent bibliography is included. 
Bulletin No. 32, Engineering Experiment 
Station, Kansas State College, Manhattan, 
Kansas. — Gratis. 



Additional Information on the Folsom 
Complex, by Frank H. Roberts, Jr. 
Report on the second season’s investigations 
of the Lindenmaier site in northern Col¬ 
orado, where evicfeWlcrs, 12.000 to 13,000 
years old, of Folsom man’s handiwork were 
found. The Smithsonian Institution , Wash¬ 
ington, D. C.—30 cents. 

Lower-Cost Manufacturing by Shielded 
Arc Welding shows some of the cost¬ 
cutting possibilities of this particular type 
of welding. Write for Bulletin 93(>G to Sci¬ 
entific American, 24 West 40th Street, Neu 
York City.—3 cents. 

Home Fire Hazards is essentially a hand 
hook of warning, putting forth as it does 
muny of the reasons for fire in the home. 
Research Department , American Fire In¬ 
surance and Indemnity Group , SO Maiden 
Lane, New York City.- Gratis . 

The Future of Radio is a reprint of a 
statement by David Sarnoff before the 
Federal Communications Commission. It 
outlines the public interest in radio, the 
convenience value of radio communica¬ 
tion, and, particularly, the developments 
which may he expected in television and 
other uses of the ultra high frequencies in 
the near future. Radio Corporation of 
America , 30 Rockefeller Plaza, New York 
City. — Gratis. 

Point Discharge in the Electric Field 
ok the Earth. By F. J. W. Whiple ami 
F. J. Serase. An analysis of continuous rec¬ 
ords of the discharge current between the 
earth and the atmosphere. His Majesty's 
Stationery Office, Adastral House, Kings- 
nay. London , W.C. 2, EnglandOne shill¬ 
ing sixpence, net. 

Rhodanizk describes in a non-technical 
manner a process for protecting the sur¬ 
face of any silver object from atmospheric 
and other causes of tarnish. Write for Bulle¬ 
tin 936E to Scientific American, 24 West 
40th Street, New York City.—3 cents. 

Paint and Varnish by Joseph H. Koffolt 
and James R. Withrow. This 20-page 
pamphlet sets out to prove that paint does 
not cost—it pays. It tells briefly and con¬ 
cisely of the protective value of paint and 
varnish and of the selection and use of these 
materials. It also deal® with the application 
of paint and varnish—how und when they 
should he used. Circular No. 32, Engineer¬ 
ing Experiment Station, Ohio State liniver- 
sity, Columbus, Ohio. Gratis. 

The Dependence of Terrestrial Tempera¬ 
tures on the Variations of the Sun’s 
Radiation. By G. C. Abbot, Secretary, 
Smithsonian Institution. The result® of five 
more years of solar study with regard to 
long-range weather forecasting, giving af¬ 
firmative answer to the question “Does the 
variation of the sun’s radiation sensibly 
affect the course of temperature in terres¬ 
trial weather?'’ The Smithsonian Institu - 
twn> Washington, D, C.—10 cents , 


INVENTORS 

Writ* for these Books 

/^AN you answer these <iuestlons: How do the 
Patent Laws protect an inventor? What la the 
first simple step to take to establish a claim to an 
invention? What kind of a sketch or drawing Is 
needed ? When is a model needed ? What can an 
Inventor do to «»•< uro tlnanelal assistance? What can he 
patented? How inn a rn.ni u<> about selling itn invention? 
fhe-<ft, and munv other point* are (overed in the two book* 
durnn here. Doth of them arc yours for the asking. 

HOW WK HILP 
INVINTORS 




For thirty-seven years, it 
has been our business to 
help inventor*; to assUt 
them In smurlng all tba 
protecti#fl to which they are 
entitled. We tell you how 
to avoid pitfalls. We en¬ 
deavor to keep expense 
at a minimum and ar¬ 
mour deferred pnyraentB 
when needed The facts in 
llieso books ran be worth 
nuieh to the man with a 
practical, useful, salable 
Invention. Write u* a 
card or use the handy 
ooujKin Copies will be 
scut with our compliments. 


■■ victor i f* 

Evans & Co. 


VICTOR J. EVANS A CO.. 

Registered Patent Attorney*, 

737-K Victor Building, 

Waihington. D. C. 

Rend at uiue n free copy of your book. "Fatant 
PiotecMon " and youi mxhIiiI booklet of "Sugges¬ 
tion* on When and IPm to Sell an Invention.*' 



R^NEW fw 


Street and No 


INVENTORS 


TIME COUNTS—don’t risk delay in 
patenting your ideas. Write for new FREE 
book. Patent Guide for the Inventor" 
and "Record of Invention" form. No 
charge for preliminary Information. 
CLARENCE A O’BRIEN k HTMAN REIMAN 
Registered Patent Attorney* 

54S-K Adams Bldg.. Washington. 0. C. 



Experimental and Model Work 

Fine Instruments and Fine Machinery 
Inventions Developed 

Special Tools, l>lr,s, dear Cutting. Etc. 

HENRY ZUHR, Inc., 187 LnfayotU 8t„ N. Y. C. 

ELP FOR INVENTORS! 

Millions have been made from Idea* properly de¬ 
veloped and protected Send tu a tough sketch or 
model or your invention and we will submit com- 
■ plele report backed by thirty years' experience. 
Confidential service; bank references furnished 
Modorn equipment. We nl»o manufacture inven 
tionx in any quantities at low cost. Free booklet 
"Making Inventions Pay" sent on request, 

CRE8CENTT00L COMPANY, Dept. H, Cincinnati,0. 


Authors, Writers, Speakers, 

Technical and Scientific Subjects 

Your manuscripts, college 
theses, speeches edited and 
criticized for style and dic¬ 
tion; suggestions for rewrit¬ 
ing given; possible markets 
quoted—$1.00 per thousand 
.words. 

Highest references 

TECH EDITORIAL SERVICE 

26 Wait 40th Straat, New York City 













Books SELECTED BY THE EDITORS 


INVENTION AND THE LAW 
By Harry Aubrey Toulmin> Jr . 

HIS book, in which the author dis¬ 
cusses under appropriate headings 
the meaning of the word “invention’' as 
used in the law of patents, and presents 
a learned treatise on the “Background 
of Invention,” will no doubt prove of 
interest to the lawyer in general practice 
and a welcome addition to the library of 
those lawyers specializing in the practice 
of the law of patents. It should also be 
of interest to inventors for it will inform 
them concerning that thin line separat¬ 
ing the field of invention from that of 
mechanical skill. It is noted that this 
dividing line is not a fixed straight line 
but one forming capes and promon¬ 
tories projecting from one field into the 
other; this is the reason why so many 
writers and judges have found that it is 
quite impossible to lay down a fixed rule 
for determining what is and what is not 
a patentable invention.- $5.25 post¬ 
paid.— O, D, M . 

A MANUAL OF PHOTO-ELASTICITY 
FOR ENGINEERS 

By L. N. G, Filon 

ATHEMATICS abound in this vol¬ 
ume covering the relatively new 
field of study which has become so sig¬ 
nificant to engineering progress during 
the past few years. It is a practical 
handbook, brief and yet sufficiently ex¬ 
plicit to enable an investigator to under¬ 
stand the fundamental problems in¬ 
volved, to set up his apparatus, and to 
use it in the best possible manner.— 
$1.65 postpaid.— F. D. M, 

HOW ANIMALS DEVELOP 
By C. H. W’addington 

HIS short account of the science of 
embryology is the first book in En¬ 
glish to provide a simple outline of the 
whole of this important subject. It shows 
that the study of development is perhaps 
the best method of approach to the most 
fundamental of all biological problems, 
the problem of how all the diverse ac¬ 
tivities of an animal are integrated so 
as to make up a complete individual 
organism. The book gives a sketch of 
the general pattern on which all animals 
are built, and in this connection dis¬ 
cusses fully the most recent work, par¬ 
ticularly that centering in the discovery 
of “organizers.” It is simply written and 
should enable the general reader to un¬ 
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derstand recent revolutionary advances 
which have been made in this subject. 
It should also be useful to medical stu¬ 
dents and students of zoology who want 
a reliable and up-to-date survey to sup¬ 
plement their more particular studies, 
illustrated.—$2.15 postpaid. 


WITH PLANE, BOAT AND CAMERA 
IN GREENLAND 

By Ernst Sorge 

SCIENTIFIC man with experience 
as an explorer in Greenland, to¬ 
gether with other practical expedition 
men, was employed to pilot a troupe of 
moving picture actors on an easy sum¬ 
mer expedition in Greenland (described 
in the book as a “polar” expedition) and 
the mixture produced some odd results. 
Needing polar bears for the pictures, 
they took some to Greenland from a zoo 
in Germany! Despite these amusing as¬ 
pects of the “polar expedition,” the au¬ 
thor—who is the expedition scientist— 
give's really valuable accounts of the 
stupendously impressive calving of a 
huge glacier, which sets up waves higher 
than any in mid-ocean, as well as other 
scientific matters pertaining to glaciol¬ 
ogy. Good reading.—$5.20 postpaid.— 
A . G. /. 


ASTRONOMY FOR THE LAYMAN 
By Frank Reh 

HE poems of astronomy form the 
main element in this unique book. 
The author has ransacked the realm of 
poetry to find fitting verses to illustrate 
each detail in a discussion of the earth, 
moon, and stars. The result is a real 
anthology of astronomical verse, with a 
dash of simple astronomy thrown in.— 
$3.15 postpaid.— A. G. /. 

THE NEW CHAMPLIN CYCLOPE- 
DIA (OF SCIENCE AND INVEN¬ 
TION) FOR YOUNG FOLKS 

Edited by George Moreby Acklom 

COMPLETE revision of an older 
cyclopedia—evidently almost whol¬ 
ly rewritten. The two volumes contain a 
total of 1001 pages and are copiously 
illustrated. The many articles are pre¬ 
sented in alphabetic sequence and they 
cover the whole field of science and 
invention without, however, entering in¬ 
to such detail a* to be confusing. Though 
designated as a young folks* cyclopedia. 


there are no juvenile earmarks what¬ 
ever, the books being aimed at or near 
high school age. Adults also would re¬ 
gard them as containing adult, even if 
not abstruse, reading matter. Boys down 
to 12 could absorb most of the contents. 
A reading of a number of articles chosen 
at random indicates modern point of 
view and accuracy within reasonably 
close approximation to unattainable per¬ 
fection. Good paper, clear type, good 
illustrations, attractive blue buckram 
covers, 6% by 9% inches. Any normal 
boy or youth would pore over these 
books many evenings, if he could get 
them away from his dad.—Both volumes 
$10.40 postpaid.— A. G. I. 

THE LIVING GARDEN 
By E. ]. Salisbury , D, Sc. f F.R.S. 

BOOK for the gardener with an 
inquisitive mind, who wants to know 
the hows and whys of the soil and its 
composition, the effect on plants of sun¬ 
light and shade and of frost and fog. 
Good chapters on root growth, propaga¬ 
tion by cuttings, and on seeds and their 
germination. 320 pages, illustrated 
mainly by line drawings. Index,—$3.15 
postpaid.— F. B. /. 

TWENTY YEARS UNDER THE SEA 
By J. E. W illiamson 

P OSSIBLY no living man has spent 
more time investigating the mysteries 
of the depth of the ocean than the author 
of this book. For 20 years he has, with 
the assistance of the “photosphere,” pho¬ 
tographed under-sea scenes for educa¬ 
tional and scientific purposes. The pres¬ 
ent book, beautifully illustrated with 
numerous under-sea photographs in full 
page size, tells of his work and of the 
results obtained. Written from the stand¬ 
points! general interest, it is an out¬ 
standing book of its type. The photo¬ 
graphs alone are well worth the price 
of the book.—$2.65 postpaid.— A . P. P. 

SHIPS AND THE SEA 

Compiled and Edited by Pay-Lieut, E , C. 
Talbot-Booth , R. N. R. 

ART of the enjoyment of an ocean 
voyage lies in having a knowledge of 
some of the mysteries of the seas and 
of the ships that sail them. For the 
person who studies each passing ship 
with more than a casual interest, ibis 
volume is truly what its puWisfcwini 
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claim: Cruising Companion/’ Con¬ 

taining over 700 pages, it is still of 
pocket dimensions. Starting with a long 
chapter on seamanship and navigation, 
it discusses many of the technical as¬ 
pects of ship operation; it gives also 
various tables of distances, code signals, 
and communications; it answers such 
common questions as “why a ship re¬ 
mains afloat”; it has a chapter on yachts 
and yachting and another on sailing 
ships, as well as a discussion of seaports, 
the fishing industry, navies, and, in fact, 
practically every subject pertaining to 
the sea. It is profusely illustrated with 
silhouettes of well-known merchant ves¬ 
sels of all nations, which may be used 
for identification purposes; with colored 
folded inserts showing the merchant ma¬ 
rine flags of all nationg, the house flags 
of many lines of Britain, the Nether¬ 
lands, United States, and other coun¬ 
tries; and silhouettes of warships of a 
number of nations. Many enjoyable and 
profitable hours may be spent in a deck 
chair with this handy volume.— $3.20 
postpaid.— F . D. M. 

HEROES OF THE AIR 
By Chelsea Fraser 

NOTEWORTHY attempt has been 
made in this book, now in its 14th 
printing, to keep up-to-date the running 
story of aircraft and the men who op¬ 
erate them. The present volume includes 
progress in aeronautics up to the end of 
the second transatlantic crossing by the 
Hindenburg. —$2.65 postpaid.— A. P. P. 

TREASURES IN THE EARTH 
By Edward F. Fitzhugh , Jr. 

POPULAR, elementary account— 
and a good, solid one at that, with 
no nonsense—of the profession of min¬ 
ing geology, which has one foot in the 
art of mining and the other in the sci¬ 
ence of geology, yet stands in neither. 
It is a growing profession, consisting of 
the study of ore bodies to learn whether 
it will pay to mine them, mine evalua¬ 
tion, and many things the pure geol¬ 
ogist is too theoretical and the mining 
engineer too practical to see correctly. 
This book mainly explains the science 
of ore bodies.— $2.15 postpaid .—A . G. /. 

CORROSION REstsTANCE OF 
METALS AND ALLOYS 

By Robert /. McKay and Robert 
W orthington 

/CORROSION of metals in industrial 
V-4 equipment is one of the large factors 
in replacement and repair. If corrosion 
can be lessened or eliminated by the 
choice of the proper metal for use under 
a given set of conditions, operating ex* 
penae nan often he reduced materially. 
The authors of the present book have 
gained the cooperation of the metal in¬ 


dustries of the United States for perti¬ 
nent data, and have assembled it in 
usable form for engineers, designers, 
and other technicians to whom a com¬ 
pilation of the facts regarding the cor¬ 
rosion of metals and their alloys will 
have great value. All of the usfeful metals 
and alloys are considered.—$7.25 post¬ 
paid.— A. P. P. 

JAMES WATT 
By H. W. Dickinson 

HE life story of the man who did 
not invent what he is so frequently 
said to have invented—the steam engine 
—but who did invent many other signifi¬ 
cant things.—$4.20 postpaid.— A. G. I. 


AIR CONDITIONING—DESIGN 
AND CONSTRUCTION OF DUCTS 

By Thomas J. Brett 

KADUALLY a mass of literature on 
the new and rapidly growing in¬ 
dustry, air conditioning, is accumulating. 
Engineer Brett's study is a valuable 
contribution, since it goes a step beyond 
the actual equipment that is used. This 
volume seems most complete, as it covers 
in detail the construction of ducts for 
the circulation and re-circulation of air 
through old and new buildings of all 
types of construction. A worthwhile ad¬ 
dition to the air conditioning engineer’s 
library.—$2.65 postpaid.— F. D. M. 


DIESEL ELECTRIC PLANTS 
By Edgar ]. Kates , A. B., M. E. 

PER ATORS of Diesel electric plants 
will find in this new publication the 
answers to all their problems concerning 
the wiring hookup and details of the 
usual ehn'trical equipment, primary and 
auxiliary. It will be a useful guide to 
the operation and maintenance of mod¬ 
em Diesel power plants.—$2.15 post¬ 
paid.— F, D. M. 

FOOD, FITNESS AND FIGURE 
By Jacob Buckstcin, M. D. 

POPULAR treatise on foods, their 
content and effect in our diet; also 
on beverages, food fads, vegetarianism, 
fasting, and weight control. Detailed 
14-day diets for losing weight and for 
gaining weight are included.—$2.15 
postpaid .—A . G. /. 


Far tale by 

SCIENTIFIC AMERICAN 
24 Watt 40th Street 
New York City 

rwimir— 








THE 

FINGER PRINT 
INSTRUCTOR 

By 

FREDERICK KUHNE 

Has Been Revised 
and Enlarged 

nr HIS VOLUME, by a 
noted finger print ex¬ 
pert who was for many 
yeurs in the Bureau of 
Criminal Investigation of 
the New York Police De¬ 
partment, instructs in every 
phase of finger print work 
from the taking of the fin¬ 
ger impression to the final 
job of identification. Clas¬ 
sification of prints, filing 
of records, use of equip¬ 
ment, discovering anil re¬ 
cording for study the prints 
left at the scene of a crime 
by criminals in fact, eve¬ 
ry procedure in the whole 
study of the science is 
clearly and fully explained 
and well illustrated with 
numerous cuts of prints. 

To the text that has long 
hcen standard there have 
been mude many revisions 
and the full story of the 
development of the science 
added so that the user may 
qualify us an expert in a 
court of law despite efforts 
of opposing lawyers to trip 
him up. New illustrations 
os well as a lengthy new 
section on the “Modifica¬ 
tion and Extension of the 
Henry System” as used by 
the United States Bureau 
of Investigation have also 
been added. 

$3.25 Postpaid 

Published by: 

SCIENTIFIC AMERICAN 

MUNN & CO, Inc. 

24 Weat 40th Street, New York City 
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Some of our latest book bargains 


OrtQinnl OUR 
PiihUfhrr'i 8PECIAL 
TITLE /Vice PRICE 


Pulverized Colloidal Fuels 8 10.00 

$3.00 

Hydrogen Ion Concentration 

5.(MI 

230 

Geology, Elements of Economic 

3.25 

1.60 

Physical Chemical Evolution 

2.50 

1.00 

Fats, Natural & Synthetic 

4.00 . 

2.25 

Colloid Chemistry'. Foundations 


of . 

3.00 

1.75 

Benzene Derivatives, Synthesis 


of . . 

6.00 

3.00 

Rayon Dyeing and Finishing 

3.00 . 

1.50 

Geology, College—Vol. I 

5.00 

1.50 

Geology, Economic Aspect of 

400 

1.50 

Leather Manufacture, Chemistry 


of 

7.50 

2.50 

Qualitative Analysis, Notes on 

1.00 

.50 

Physical Chemistry, Text-Book of 


Practical 

5.00 

2.50 

Interpolation (formula?) 

8.00 

2.00 

Analysis by X-Rays and Appliia 

- 


tions ... 

3.00 

1.50 

Chemistry of the Saccharides 

3.00 

1.50 

Salts, Acids and Bases. 

3.00 

1.50 

Radioactive Elements and Iso 

- 


topes 

2,50 

1.25 

Electrical Measuring Instrument 

s 


and Supply Meters 

4.00 

1.75 

Industrial Furnace Technique 1 

l().(M) 

3.00 

Optical Activity and High Tern 

- 


peratuie Measurements 

2.25 

1.10 

Physical and Colloid Chemistry, 


Practical 

2 00 

1.00 

Wood, Lumber &: Timbers 1 

10.00 

3.00 

Glues and Glue Handling. Mod 

- 


ern 

3.00 

1.50 

Machine Shop Practice, 20th Cen 

- 


tury 

2 00 

1225 

Magnetism and Atomic Structure 

4.00 

2 AX) 

Sanitary Entomology 1 

0.00 

3 AX) 

Non-Metallic Mineral Products 

4.00 

2.00 

Organic Lal>oratory Methods 

6.50 

2.50 

Physical Chemistry, Lecture and 


Lab. Exj). 

3.50 

1.00 

Nitroglycerine & Nitrogbecrint 


Explosives 

7.so 

2.50 

Metallurgical Analysis 

1 2s 

.75 

Chemistry and Physics, Handbook 


of—19th Ed. 

0 00 

4.00 

Atom, Study of the 

1 1 - 

1.00 

Ores, Methods for Analysis of 

1 50 

.75 

Rain Making 

2.50 

7 1.00 

Chemistry, Geneial 

3 so 

1.50 

(To above prieftt add 20c for pontage for th« Urtt 

book, 10c for aach additional book. For 

foreign 


countries add 35c foe the first book and 3 5c for 
<«d) additional book.) 
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T HE aerial photograph reproduced on this month’s cover 
shows the traffic divider, part of the Triborough Bridge, 
located on Randall’s Island, New York. By means of the 
various ramps, traffic from the three connected boroughs is 
routed safely without the use of grade crossings, and tolls are 
collected with a minimum of delay. Other photographs of the 
bridge and pertinent detail* are given on page 206. 
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50 Years Ago in ... 




WELDING—“According to the Electrical World , Professor Elihu 
Thomson, of the Thomson-Houston Electric Company, has invented 
a method by which metal wires can be welded together without the 
application of external heat, but simply by passing strong currents 
of electricity between the joint of the two pieces to be welded.” 

UNDERGROUND LINES—“Nearly a year and a half have passed 
since the subway commissioners were appointed, under a special 
act of the Legislature, to supervise the burying of the telegraph lines 
in New York City. To do this work intelli¬ 
gently, a special study of the subject was 
required, together with a comparison of the 
different methods proposed by inventors. As 
the telegraph companies had done nothing 
to further the objects of the commission, a 
subway company was formed. This com¬ 
pany, receiving its franchise from the com¬ 
missioners, is now engaged in laying the 
conduit.” 

MECHANIZATION—“The whole tendency 
of modern industrial progress is in the direc¬ 
tion of abolishing manual labor in manufactures, and substituting 
for it machinery, which is being constantly improved, and which in 
the not distant future may be expected to reach still higher stagtes^ 
of perfection.” 

MACHINE GUNS—“The friends of H. S. Maxim will he glad to 
know of his success in London with an automatic machine gun of 
his invention. The Mechanical Worlds of London, describes Mr, 
Maxim's experimental works, . . . The guns to be seen here are 
extremely interesting from a mechanical point of view, as well as 
the process of manufacture and the tools employed. The Maxim ma¬ 
chine gun is bound to play a very important part in future military 
operations, ami will probably greatly alter the conditions of ma¬ 
chine gun warfare.” 

PATENT OFFICE—“The receipts of the Patent Office for the year 
1885 exceeded the expenditures over $163,710, while the balance 
on hand January 1, 1886, was $2,945,405.58; and yet the Commis¬ 
sioner of Patents cannot get Congress to appropriate a sufficient 
sum out of the surplus patent fuud to enable him to employ a 
sufficient examining force to keep up the work of the office.” 

MORTAR—“Some details have come to hand concerning the new 
Fere gun from which the French expect so much. It is, we learn, 
a mortar of unusual size, throw¬ 
ing twelve shells with more than 
ordinary precision for its type. 

The shells are a trifle over three 
feet in length, and contain an 
explosive said to possess extra¬ 
ordinary power of destruction.” 


bilge keels, which prevent rolling to a great extent. . . .” They atc 
“to steam at 17 to 18 miles an hour.” 

ALUMINUM TIN—“The applications of aluminum are now con¬ 
siderable, and M. Bourbouze, a French physicist, has added to their 
number by employing an alloy of the metal with tin. . . , The alloy 
lie employs consists of 10 parts of tin and 100 parts of alumi¬ 
num, ... It can be soldered as easily as brass.” 

WOMEN SCIENTISTS—“An agreeable illustration of the capacity 
of the feminine mind to grapple with the abstractions of science 
was afforded in the recent annual meeting of the American Science 
Association, whose proceedings were illuminated by the personal 
participation of several lady members.” 

ELECTRIC BOAT—“On September 13 last the electric boat Volta 
erdssed from Calais to Dover and back again under the propulsion 
of power stored in secondary batteries. The double trip was made 
with a single charge, which proved amply sufficient for the pur¬ 
pose.” 

BALLOON TRAVEL—“Among the means employed for traveling 
in a balloon over the sea, we consider as very important the use of 
a float for converting the balloon into a cap¬ 
tive one, and the use of a cone anchor, per¬ 
mitting of the reception of water hoisted up 
from the ocean with a pail, since the atm 
at daybreak tends to cause the balloon to 
rise into the higher regions, and to make it 
lose, through expansion, a portion of the gas 
that it contains. With these several methods 
of anchoring one’s self to the sea and taking 
in ballast, it is not impossible to undertake 
Jong balloon trips over the ocean.” 

GLASS RAILS—“Friedrich Siemens, of Dresden, has succeeded in 
casting glass in the same way as metal is cast, and obtaining an 
article corresponding to cast metal. This cast glass is hard, not 
dearer in production than cast iron, and has the advantage of 
transparency, so that all flaws can be detected before it is applied 
to practical use. . , . The hardness and resisting power of this cast 
glass are so great that experiments are being just now carried out at 
the Siemens glass foundry at Dresden with the purpose of ascertain¬ 
ing whether the material could be employed for rails on railways.” 



LONG DISTANCE—“While 


FAST STEAMERS—“A new 
company haw been formed to run 
steamers between Liverpool and 
the Isle of Man. . . . The com¬ 
pany has arranged a conditional 
contract fur two first-class screw 
steamers, handsomely fitted and 
furnished, having triple expan¬ 
sion engines of about 1,500 horse 
power, and to be fitted with 

lift 


AND NOW FOR THE FUTURE 

((Latest Developments in Science’s Battle With Crime, 
by Andrew R. Boone 

((Chemistry, Industry, and the Farmer, by Francis P. 
Garvan 

((The Albert Canal, in Belgium, Simplifies and Speeds 
Up Inland Transportation 

((Taking the Guesswork Out of Flying, by T. Lee, Jr. 

((How and When Man Discovered Pottery, by Jocham 
Johnson 




much is being accomplished In 
long distance telephony At vari¬ 
ous parts of the country, it has 
not yet reached a point aa to 
efficiency which may be regard¬ 
ed as wholly satisfactory, nor 
has it yet proved itself formida¬ 
ble In competition with the tele¬ 
graph. ... In telephony 100 
miles or thereabouts seem to he 
the paying limit at present, not¬ 
withstanding the fact that a Hike 
has successfully operated be¬ 
tween New York and Chicago* 
a distance of nearly 1,000 milea, 
and several others have been a** 
perimeuted wftlfc each 
tpore or leas mMzz&m 
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thunder of white water 

AT BOULDER DAM 


fI THIRTEEN feet higher than Niagara Falla, this 
1 man-made fall of roaring water at the canyon 
wall outlet on the Arizona aide below Boulder Dam, 
is a truly remarkable, 180-foot*high spectacle. This 
photograph, made from Lookout Point on the Nevada 
side, is reproduced through the courtesy of the 
Bureau of Reclamation. The freight car being Jower- 
by a permanent cableway to the Nevada power* 
house, hidden by the canyon’s brink, affords a 
striking comparison. Incidentally, it is simpler to d* 
^equipment to the plant# in tbfe 
m«aiwr then to deUver them pkcmnMl by cahknrty. 
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Oourt«»y Ohtntler & Atelier* dc 8t. Na/ulre Penhoet 

A§ a modern giant, the Normandie , goes down the ways, the grease smokes under pressure of the fore poppet 


Getting the Big Fellows 

Overboard 


As a Ship Goes Down the Ways, Spectators See A 
Spectacle hut Know Mot the Careful Preparations, 
the Dangers, the Suspense, and the Drama 

By COMMANDER W. MACK A N G A S, (CEC) U. S. N. 


O F the romance and drama of mod¬ 
ern science and industry, much 
has been written and said. Dra¬ 
matic moments occur beyond doubt in 
most fields of scientific and industrial 
endeavor, but they normally take place 
in the seclusion of an operating room, 
laboratory, or testing ground. The 
launching of a big ship is an exception 
to this general rule. When a great vessel 
is launched—in fact at the launching of 
any ship of noteworthy size -thousands 
of spectators glimpse one of industry’s 
most stirring spectacles. 

Though be views a remarkable spec¬ 
tacle, the average guest at a launching 
becomes so engrossed in the christening 
ceremony that he fails to appreciate the 
significance of much that is of real in¬ 
terest. Consider what the general spec¬ 
tator sees at a launching and then go 
behind the scenes and observe the less 
commonly understood features of the 
undertaking. 

The day of an important launching is 
a busy one at a ship yard. Guests begin 
to arrive an hour or more before the 
scheduled time. Watchmen and yard po¬ 
lice examine passes and invitations, di¬ 
rect automobiles to parking places, and 
see that the various guests reach the 
roped-oR areas from which they are to 
watch the proceedings. The more privi¬ 


leged guests are grouped near the spon¬ 
sor’s platform at the how of the ship 
which stands on the building ways with 
its stern toward the water. The ship is 
decorated with flags and the sponsor’s 
platform, at the foot of the towering 
stem, is gay with bunting. There is a 
sound of hammering, the dull thud of 
wood mauls on oak blocking, a3 gangs 
of men remove shores and keel blocks 
and make final preparation for the re¬ 
lease of the ship. 

The crowd thickens, the sound of ham- 
mering stops and workmen crawl from 
under the ship end report to foremen 
that their assigned tasks have been com¬ 
pleted and the ship is ready to go. Tugs 
and small craft move slowly and ex¬ 


pectantly about the harbor. A patrol 
boat warns approaching craft to keep 
clear of the path which the new ship 
will take when released. The current, 
which has been running upstream, slack¬ 
ens as the turn of the tide approaches. 
On the platform at the bow an official 
oh the ship yard warns the sponsor that 
a champagne bottle, especially when 
covered with a basket weave of ribbon, 
is not easily broken and explains the old 
nautical tradition of the bad luck that 
follows a ship which is not properly 
christened. Photographers’ flash bulbs 
wink as last minute pictures are taken 
of the smiling sponsor, the champagne 
bottle in her right hand and a sheaf of 
roses in the crook of her left arm. All 
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noise of work around the ship has stop¬ 
ped and a band stationed near the bow 
is clearly heard playing popular airs. 
The photographers’ activities stop. They 
reload their cameras for pictures of the 
actual launching. The band is quiet, and 
for several long minutes there is no 
sound and no movement except the slow 
drifting of the waiting tugs. 

Suddenly a shrill whistle blast breaks 
the silence. There is an ominous creak¬ 
ing under the ship and slowly, almost 
imperceptibly, she starts toward the wa¬ 
ter. The sponsor smashes the wine bottle 
over the receding bow and those near 
her hear the words “I christen thee 

-” The ship gathers speed and as 

the stern reaches the water, a pandemo¬ 
nium of whistle blasts breaks out from 
every tug and vessel within sight or 
hearing. Faster and faster moves the 
ship. The water is foaming along her 
sides now and the stern lifts as it be¬ 
comes water borne. The grease on the 
two wood runways, down which the ship 
is rushing, smokes with the heat of the 
friction. A moment later the bow dips 
deeply as the cradle slides off the ends of 
the launching ways. The ship is afloat! 

T HE speed of the ship slackens as she 
moves out into tlie harbor and lines 
are heaved from her to the waiting tugs 
which are to tow her to the fitting-out 
pier where she will he completed. She 
moves slowly in toward this pier under 
the guidance of the tugs as the crowd 
of onlookers disperses. 

As members of the sponsor’s party 
stroll toward the luncheon which awaits 
the guests of honor, an admiral’s wife 
is seen furtively dabbing at her eyes 
with her handkerchief. 

“I always cry at a launching/* she 
explains. “It makes me think of the time 
when my baby took her first step.” 

A few spectators find their way to the 
fitting-out pier to see the new ship 


brought alongside, but the rest have by 
now left the ship yard. All will say they 
have seen a ship launched, but the ma¬ 
jority has seen little more than the 
christening ceremony. Few appreciated 
the tenseness of the responsible officials 
in those last few moments before the 
launching triggers were released. 

No sane engineer would undertake the 
launching of a large vessel down greased 
inclined runways, or ways as they are 
called, were there not a huge store of 
empirical data which can be drawn upon 
to predetermine the behavior of the ship 
under different assumed conditions. The 
builders of the early paddle-wheel trans¬ 
atlantic liners in all probability would 
have been unable to get such giants as 
the Normandie or Queen Mary into the 
water even if they could have built them. 

That the builders of our early steam¬ 
ships would have had difficulty in 
launching a ship the size of a modern 
liner was demonstrated in the middle of 
the last century when the eminent Brit¬ 
ish engineer, I. K, Brunei, proposed and 
actually carried out the construction of 
a ship of such size. The Great Eastern , 
with her length of 692 feet and gross 
tonnage of 18,914, while far smaller than 
such giants as the Bremen , Euro pa, Rex , 
Normandie and Queen Mary , would be, 
nevertheless, a big ship today. Despite 
Brunei’s undoubted genius, the problem 
of getting the Great Eastern overboard 
was too much for him. The huge hull, 
which he attempted to launch sidewise, 
stuck on the ways and was not floated 
until three months had elapsed and the 
original company, formed in 1851 to 
build and operate the ship, had gone 
into liquidation. 

Nor was the Great Eastern the only 
ship to get into trouble when launched. 
Ships have stuck on the ways; ships 
have broken away prematurely from 
their restraining gear and crushed 
workmen engaged in making final prep¬ 


arations for their launching; others have 
gone down the ways so fast as to be- 
come altogether unmanageable and have 
crashed into piers on the opposite shore 
before being brought under controL At 
least one large merchant steamer cap- 
sued and sank immediately after leav¬ 
ing the ways. The British battleship 
Albion , when launched in 1898, set up 
such a wave that 200 spectators were 
swept into the Thames and 50 of them 
drowned. 

The Duchess of York was sponsor for 
the Albion . One can imagine her feel¬ 
ings when some 36 years later, as Queen 
of England, she pressed the button which 
released the heaviest hull ever to be 
launched, saw it start toward the wait¬ 
ing Clyde, broke a bottle of Australian 
burgundy over the moving stem, and, 
instead of the traditional “I christen 

thee-,” said “I am happy to name 

this ship the Queen Mary and wish good 
luck to her and all who sail on her.” 

T HE launch of the Queen Mary was 
a complete success. A hundred sec¬ 
onds after the ship was released she was 
afloat and under control. Her builders 
had predicted that she would travel 1194 
feet before coming to regt. She actually 
traveled 11%. Long experience with the 
launching of large ships into the re¬ 
stricted waters of the Clyde enabled the 
Queen Mary’s builders to get the huge 
hull afloat without accident. Similarly 
the experience of our own yards and the 
big ship yards of France, Germany, 
Italy, Ireland, and Japan have enabled 
them to carry out their recent launch¬ 
ings successfully. Experience, fore¬ 
thought, and skill may he said to have 
overcome the risks of launching. Meet¬ 
ing a known risk with skill and experi¬ 
ence may overcome it, but can not elimi¬ 
nate it. The inherent features of the risk 
are still there. A brief consideration of 
the mechanics and mechanism of ship 
launching should enable one to 
grasp how such an innately 
risky undertaking is success¬ 
fully accomplished. 

A ship is not built on the 
launching ways, but on build¬ 
ing ways. The launching ways 
are inserted under the hull a 
few weeks or days before the 
launching and the weight of 
the ship is transferred to them 
only a few hours before she 
goes overboard. The building 
ways usually consist of a heavy 
timber or concrete platform of 
about the length and width of 
the ship to be constructed. For 
the conventional endways 
launching, the ways are built 
at right angles to the shore and 
slope gently down from their 
inboard, or shore, end to the 
water’* edge in a series o f shah 
low steps. E«eh step extend* 




completely across the ways and if it is 
a foot in height the steps will he a little 
less than 24 feet apart, the slope of the 
building ways for a large ship usually 
being slightly more than one-half inch 
to the foot. As a general rule the larger 
and heavier the ship, the flatter the slope 
of the ways. Cranes for lifting material 
and equipment into place on the hull 
stand alongside the ways or travel over 
them on latticed girder runways sup¬ 
ported by steel towers. 

The keel of the ship is laid on a row 
of keel blocks which runs down the 
center of the building ways, each keel 
block consisting of several timbers rest¬ 
ing one on another. The heights of the 
[docks are so adjusted us to give the 
keel a downward slope toward the water. 
The slope will he about the same as the 
slope of the ways—-perhaps a little more, 
perhaps a little less—hut for a large 
ship it will In* a trifle more than one-half 
inch to the foot. As the ship grows under 
the hands of the builders, rows of timber 
shores are used to support the widening 
bottom. Later on, as the sides of the hull 
rise from the bottom frames, longer tim¬ 
ber shores are used to support parts 
standing high above the ways and to 
brace the hull against rocking on the 
keel blocks. Finally the hull reaches a 
state of completion determined by the 
builders as proper for launching. 

T HE state of completion of the ship 
when she goes overboard may vury 
from a hare hull to a virtually completed 
ship. In fact, ships have been launched 
complete and ready to run. An extreme 
case occurred on the Great Lakes when 
a freighter was launched sidewise with 
steam up. She left the scene of the 
launching under her own power! Hut in 
the vast majority of cases a vessel, par¬ 
ticularly a big vessel, is far from com¬ 
plete when she leaves the ways. 

The state of completion at which the 
builders of a large ship elect to launch 
depends upon a number of factors. An 
important one is the relative ease of 
handling materials at the building ways 
and at the fitting-out pier. If the ways 
are equipped with heavy overhead 
cranes, the builders will often install 
boilers and machinery before launching, 
while at another yard these would have 
to await installation at the fitting-out 
pier where cranes of large capacity are 
invariably available. 

The anticipated height of the tide is 
an important consideration when a 
launching date is to be selected. Tide 
tables are consulted and a date is usual¬ 
ly chosen which will bring an excep¬ 
tionally high tide at a suitable time of 
day. John Brown and Company, the 
builders of the Queen Mary , considered 
the tidal predictions for each day in the 
months of August and September, 1934, 
before finally selecting September 26th 
as the moat suitable day. On this date it 


was estimated that even with ad¬ 
verse wind and weather condi¬ 
tions there would be eight feet, 
three inches of water over the 
way ends. With the favorable 
conditions that actually prevail¬ 
ed, the depth over the way ends 
was eleven feet, six inches. We 
had similar luck at the New 
York Navy Yard When the cruis¬ 
er New Orleans was launched, 
the tide on the launching day be¬ 
ing augmented by an east wind 
to such an extent that it threat¬ 
ened to flood the pits under the 
ways in which the launching 
triggers were located. 

Other important related fac¬ 
tors affecting the choice of a 
launching date are the weight of 
the ship at various stages of com¬ 
pletion, the calculated strength 
of the hull, and the strength of 
the ways. Launching undoubted¬ 
ly places on some parts of the 
hull the heaviest stresses that 
they will ever be called upon to 
hear. It is usual to add temporary 
internal bracing to enable the 
hull to withstand these stresses, 
especially if the vessel is to he 
launched at a fairly advanced 
state of completion and in con¬ 
sequence will he relatively heavy 
when launched. As an example 
of the differences which may 
occur between the launching 
weights of two vessels of about 
tlte same size when built under 
different conditions at different 



ship yards, it is only necessary to 
give the figures for the Norman¬ 
die and Queen Mary , The ships 
are of about the same displace¬ 
ment or total weight. The Nor¬ 
mandie weighed, with her cradle, 
27,660 tons when she was launch¬ 
ed, while the corresponding fig¬ 
ure for the Queen Man wa* 
36,700 tons. 

W HEN the hull is ready to 
go overboard the launching 
ways are installed under it. The 
ways consist of two main parts 
—the ground-ways or standing 
ways, and the sliding ways. The 
ground-ways, as their name im¬ 
plies, are the fixed runways 
down which the ship travels 
when launched. They are firmly 



t‘mirtrny HhlphtiDrilriK Hnd Dry Dork On. 

The Santa Rosa ready to go. The fore poppet, or 
forward part of the cradle, has been painted white 


supported by and attached to the build- are of very heavy construction, being 
ing ways. The sliding ways travel with built of timbers not less than 12 inches 


the ship when she Is launched. They square. Oak is often used for those parts 
slide on the greased ground-ways and, of the ways which will be called upon 


together with the poppets and packing, to carry the heaviest loads. There are 

which are about to be described, form usually two ground-ways, each from six 

the cradle which carries the ship down to ten*feet in width, and they may be 

the ground-ways mto the water. spaced from 25 to 30 feet apart center 

The ground-ways ore timber runways to center. The Queen Mary was launch¬ 
extending from the bow of the ship out ed from two ground-ways ten feet six 


into the water beyond the stern. They inches wide and twenty-nine feet six 
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inches apart. The use of four ground- 
ways was considered for this exception¬ 
ally heavy vessel, but the idea was finally 
abandoned in favor of the conventional 
two. Four ways have been used success¬ 
fully, however, notably in the case of 
the British super-dreadnaught Nelson . 

The ground-ways take the general 
slope of the building ways, a little more 
than a half inch to the foot, and are 
securely supported by blocking which 
rests on the building ways. Each of the 
ground-ways has a ribband, something 
like a heavy wood curb, on its outer edge 
to guide the sliding ways. The upper 
surfaces of the ground-ways are finished 
smooth and then given a heavy coat of 
grease before the sliding ways are set on 
them. The ways are not merely greased 
—the grease is put on thick. When the 
airplane carrier Saratoga was launched 
at Camden, the ground-ways were given 
a three-quarter inch coat of stearine and 
an additional one-eighth inch of lighter 
grease was spread on top of that. The 
total amount of grease used for this 
launching exceeded 34 tons. The stearine 
is melted, poured onto the ways when 
still hot, and is ironed smooth with hot 
irons. Naturally it cannot be applied to 
the outer ends of the ways which are 
submerged at low tide. These are lubri 
cated with soft soap deposited in closely 
spaced piles. 

The sliding ways extend from the bow 
nearly to the stern. Their outboard end 
is usually in about the vicinity of the rud¬ 
der of the ship. Somewhat shorter than 
the ground-ways, they are of similar ma¬ 
terials and construction. They are usual¬ 
ly built in sections of convenient length 
for handling, these sections being as¬ 
sembled and fastened together on the 
greased ground-ways. Before the sliding 
ways are put in place on the ground- 
ways, their lower surfaces are sometimes 
given a thin coat of stearine. Timbers 


ing is of unusually heavy construction 
and is fastened together very securely to 
withstand severe stresses, these extra 
heavy parts of the cradle being known 
as the fore poppet and the after poppet. 
Heavy steel latches or triggers prevent 
the cradle from sliding down the ground- 
ways prematurely. The release of these 
triggers, usually by pneumatic power, 
lets the cradle go. 

T HE assembly of the ground-ways 
and cradle under the ship does not 
complete the preparations for launch¬ 
ing. The cradle is under the hull, but 
the weight of the hull does not rest on it. 
The hull is still supported by the keel 
blocks and shores upon which it was 
built. The task of transferring the 
weight of the ship to the cradle and 
launching ways is accomplished immedi¬ 
ately before the launching. The previous 
day it is usual to split out alternate keel 
blocks, this being rendered easy by the 
inclusion in each keel block assembly 
of a piece of soft wood which can be 
readily split and removed. The blocks 
thus removed are at once replaced by 
blocks capped with a metal container 
full of dry sand and fitted with a valve 
or shutter through which the sand may 
be allowed to escape. A block which 
rests on the sand is fitted tightly against 
the keel, and wedges, provided in the 
keel block assembly, are driven up tight 
to make the sand boxes carry load. When 
the sand boxes are all in place, the keel 
blocks hitherto left in place, are split 
out and removed. These are not replaced. 


A few hours before the launching, the 
packing between the sliding ways and 
the hull is tightened up by driving home 
wedges which were placed between the 
timbers of the sliding ways and the pack¬ 
ing. This is done systematically until 
the packing is tight. The sand valves are 
then opened allowing the sand to run 
out of the boxes, thus relieving the keel 
blocks of their load. The keel blocks 
and shores are finally removed and the 
ship rests on the cradle and is ready 
to go. 

She is ready to go, but will she start 
when the triggers are released? If she 
starts, will she go too fast and too far? 

To guard against the contingency that 
the ship may not start, it is customary to 
mount powerful hydraulic jacks at the 
inboard ends of the sliding ways so they 
can push the sliding ways down the 
ground-ways, thus breaking the static 
friction and giving the cradle a start. I 
have seen jacks installed in this way 
many times, hut it so happens that Eve 
never seen them used. They are of great 
value, nevertheless, when a ship fails to 
start when released. 

To prevent a ship going too fast down 
the ways, becoming unmanageable, and 
crashing into something at the opposite 
side of the river, a number of expedients 
are used, the elaborateness of these de¬ 
pending upon the degree to which the 
travel of the vessel must be restricted. 

If the body of water into which a ship 
is to be launched is wide and deep, very 
little in the way of checking gear is 
necessary. The airplane carrier Saratoga 



and tie rods connect the two 
ways and insure their acting to¬ 
gether. Between the sliding 
ways and the hull of the ship 
is inserted packing consisting 
of heavy timber blocking. This 
packing conforms to the hull 
shape and, with the sliding 
ways, forms the cradle which 
carries the ship to the water. 
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was launched under such conditions, the 
Delaware being a big river at Camden 
where the ship was built. A smaller ves¬ 
sel might have been allowed to run free 
at such a plant, but because of the Sara¬ 
toga's great length and weight, it was 
necessary to make some provisions for 
checking her run. This was done by 
locking the propellers to 
prevent their turning and HHHHj 

thus increasing their resis* 
tance to passage through the 
water, and by using anchors SK** ^ 
as drags to stop the ship * 

after she was afloat. As the - 


builders did not want to 


Other means of checking the run of 
a ship are sometimes used. A wood mask 
may be built over the propellers and the 
after end of the cradle to increase water 
resistance. When the battleship Califor¬ 
nia was launched at the Mare Island 
Navy Yard, a system of hydraulic brakes 
was used. These acted on steel cables 




assembled the cradle which consists of 
the sliding ways, wedges, packing and 
the poppets. The wedges under the 
packing have been driven up tight, the 
keel block and shores have been re¬ 


moved, and the weight of the hull rests 
on the cradle. The huge steel latches 
called triggers fasten the sliding ways 
to the ground-ways. The 



weight of the hull strains at 
these as if eager to reach 
the water. A final inspection 
of the submerged ends of 
the standing ways has been 
made by divers to insure 
that no obstructions will 


check the ship until she had 
left the ways, the propellers 
were left free to revolve dur¬ 
ing the actual launching and 
were locked with brakes in¬ 
stalled on the shafts as soon 
as the cradle left the ways. 
Five anchors of 20,000 
pounds weight each were 
dropped from the bow after 
the ship left the ways and 
slack lines were run from 
the stern to anchors pre¬ 
viously planted in the river 
bed. The lines, or rather 
steel cables, to these anchors 



fourth of the weight of the vetsel when the stern lifts 


hinder the smooth passage 
of the sliding ways over 
them. 

As the hour of the launch¬ 
ing approaches, observa¬ 
tions of the strength of the 
current and height of tide 
are made. The tide must 
reach at least a predeter¬ 
mined minimum height to 
enable the ship to be launch¬ 
ed safely, and there must be 
no strong cross current or 
cross wind to slew the ship 
off the ways. 

With the release of the 


did not come taut until the ship was 
afloat. Actually the stern anchor lines 
broke at the shackles shortly after they 
came into play but, nevertheless, the 
ship was brought safely to rest after 
traveling about a thousand feet. 

When a large vessel must be launched 
into closely restricted waters, much more 
elaborate checking gear is necessary. 
The American airplane carrier Lexing¬ 
ton , and the Cunard-White Star liner 
Queen Mary , were both launched in¬ 
to narrow harbors, and it was impera¬ 
tive that they be brought to rest almost 
immediately after leaving the ways. This 
was done by arranging huge bundles of 
old chain on the ground alongside the 
ship and connecting these to the hull 
with steel cables so that they were 
dragged by the ship as she moved. The 


attached to the ship. The brakes worked 
well, but the cables broke and let the 
ship run further than she should have. 
So much for checking gear. Let us now 
return to a consideration of how the 
cradle carries the ship down the ground- 
ways into the water. 

The forward and after ends of the cra¬ 
dle, or the fore poppet and after p<rppet, 
have been described as of specially 
heavy construction. The function of the 
poppets may be readily understood from 
consideration of what happens during 
the critical hundred seconds or so which 
elapse from the time the ship is released 
until she is safely afloat and under con¬ 
trol. Let us imagine that a large ship is 
to be launched and the preliminaries 
have been accomplished. The hull has 
been inspected for overlooked openings, 


triggers, the cradle with the ship on it 
starts to move down the greased inclines 
of the ground-ways. The after poppet 
carries the weight of the overhanging 
stern, but otherwise the hull is supported 
for practically its entire length until the 
after poppet clears the ends of the 
ground-ways. By this time, the water is 
giving the stern some support, but not 
enough to float it. In consequence, the 
stern overhangs the ground-ways like a 
huge cantilever beam, the deck is sub¬ 
jected to tensile stresses and the pres¬ 
sure on the way ends rises to a maximum. 
This way-end pressure may amount to 
as much as 10 or 11 tons per square foot. 
Temporary shoring has been installed in 
the hull to resist the tendency of the 
way end pressure to crush in the bottom. 
As the ship slides farther into the water. 



Dkgtmmfttic drawing of ship on launching ways with keel block* and thore* removed—*hip is ready to go 
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When the liner dears the ways, the hanging 
anchors will be dropped to check her run 


the deeper immersion of the stem in¬ 
creases its tendency to float, thus de¬ 
creasing the way-end pressure and pre¬ 
venting the ship from tipping like a huge 
see-saw over the way ends as a fulcrum. 
Farther movement down the ways im¬ 
merses the stern so deeply that it floats. 
When the stern floats, the ship is said to 
pivot. The stern is water borne and the 
entire ship is lifted off the ways, ex¬ 
cept the bow, which rests on the fore 
poppet. 

About one-quarter of the total weight 
of the ship momentarily rests on the 
fore poppet and the resulting pressure 
on the ways is enormous. This fore pop¬ 
pet pressure has been calculated, and 
the ground-ways have been strengthened 
to stand it at the point where the poppet 
will be when the stern lifts. The poppet 
pressure should do no more than wipe 
the grease off the ways and perhaps 
make it smoke from the heat of the fric¬ 
tion. A few seconds after the stem lifts, 
the fore poppet clears the ends of the 
ways, and the ship is afloat. Nothing re- 
mains to be done but to bring the mov¬ 
ing ship under control, remove the fore 
poppet and the parts of the cradle which 
may be attached to the ship, and tow the 
newly launched vessel to the fitting-out 
pier for completion. 

T HE above description applies to an 
endways launching, this being the 
usual method of launching ocean-going 
vessels. The sidewise launching of the 
Great Eastern presented a different 
problem. Although the first attempt to 
get the Great Eastern overboard was un¬ 
successful, it must not be imagined that 
sidewise launching necessarily is unde¬ 
sirable. The technique of sidewise 
launching has since been highly de¬ 


veloped on the Great Lakes, 
and many Lake shipyards use 
the method regularly. 

A ship which is to be 
launched sidewise is built on 
an even keel, not on a slope, 
and she is, of course, built 
close to the water’s edge and 
parallel to it. When she is 
ready for launching, a num¬ 
ber of rather steeply sloping 
ground-ways are laid under 
the ship, extending only to 
the water’s edge instead of in¬ 
to the water, as in stem-first 
launching. The water must be 
deep enough to float the ship 
at tiie ends of the ways, for 
she will not move any ap¬ 
preciable distance after leav¬ 
ing them. The ground-ways 
are greased as for an endways 
launching, and sliding ways 
are placed on them, with 
packing between the sliding 
ways and the ship. There are 
no poppets. The ship is held 
by triggers on two or more 
of the ways. Simultaneous release of 
these triggers lets the ship go with a 
rush. She drops off the ends of the 
ways with a most spectacular splash, 
rocks violently a few times and is safely 
afloat. 

A ship launched sidewise has prac¬ 
tically no tendency to run after leaving 
the ways and the method is, therefore, 
much used in restricted waters. Advo¬ 
cates of sidewise launching furthermore 
claim that there is less tendency to strain 
the hull than in endways launching, and 
that the ship may, therefore, be brought 
to virtual completion before going over¬ 
board without the resulting heavy weight 
causing excessive stresses duripg launch¬ 


ing, There is, however, the risk of the 
hull slewing on the ways. Thlft would 
result in the bow going overboard before 
the stern, or vice versa, which would un¬ 
doubtedly set up severe, if not destruc¬ 
tive, stresses. The danger of slewing is 
probably the reason that our largest 
ocean liners and men-of-war invariably 
are launched endways, though conser¬ 
vatism undoubtedly has something to do 
with it, a yard having a long and suc¬ 
cessful record with endways launching 
being naturally hesitant to adopt an un¬ 
familiar method with a large ship. The 
devil-you-know is preferable to the devil- 
you-don't-know. 

S O much has been said of the risks of 
launching large vessels that the ques¬ 
tion of whether or not these risks can he 
entirely eliminated naturally arises. The 
only way to eliminate the risks complete¬ 
ly is not to launch the ship, and in some 
cases this is an entirely practical solu¬ 
tion. A ship can he built and floated 
without launching her! This is frequent¬ 
ly accomplished by building the ship in 
a dry dock of the graving dock type, 
and floating her out at any convenient 
stage of completion. At least six vessels, 
small ships to be sure, are now under 
construction in dry docks at east coast 
ship yards. One west coast yard has a 
dock that was specially constructed for 
shipbuilding and is used exclusively for 
this purpose. 

Graving docks are large masonry 
lined basins much like canal locks. They 
are normally used for docking and re¬ 
pairing ships. The ship enters the flood¬ 
ed dock through an opening which can 
be closed with a watertight gate of some 
kind. When the ship is in the dock, the 
gate is closed and the water pumped 
(Please, turn to page 244) 






OUR POINT OF VIEW 


Age 

P OPULATION trends indicate, ac¬ 
cording to oft-repeated prognostica¬ 
tions, that we shall become a nation of 
old people within the present century. 
The sense of this is not that science will 
give us everlasting life but rather does 
it mean that fewer children are being 
born while the average life span is be¬ 
ing raised. New figures on phases of 
this question were made public almost 
concurrently by William L, Austin, di¬ 
rector of the Bureau of the Census, and 
Dr. Robert E. Chaddock, of Columbia 
University. 

Advances in the science and practice 
of surgery and medicine, improved sani¬ 
tation, labor-saving inventions, and a 
higher standard of living, according to 
Mr. Austin, have added a decade to the 
average life since the turn of the cen¬ 
tury. Thirty-six years ago the average 
length of life for white males was 48 
years and for white females 51 years; 
today the figures are, respectively, 59 
and 63. Women still live longer despite 
the fact that they are no longer the 
“sheltered beings” of the Nineties, and 
have met the rough and strenuous com¬ 
petition of men in business! The figures 
show, too, that the number of babies 
dying in the first year of life has been 
cut in half. This contributes heavily to 
the raising of the figure for the average 
life span; but cynics say that science, 
in saving many physically ungound 
babies, is contributing to a higher mor¬ 
tality rate for later ages, that the first 
serious illness will take these off rapid¬ 
ly! AH of us would like to be in that 
one-fourth of each male generation 
which will reach the age of 77, and some 
are hardy enough to wish to be in that 
one-tenth which will reach 83. 

Approximately 6,500,000 persons in 
this country are now over 65, reports 
Dr. Chaddock. What luck for Dr. Town¬ 
send at 10 cents (membership dues ) per 
week per oldster! But this is only a start 
—this group will be trebled in 50 years. 
There is little change in the proportion 
of the productive group from 20 to 44, 
reports Dr. Chaddock, but there has 
been a steady decline in the proportion 
of persons under 20 and a corresponding 
increase of those over 45. Mere man 
wiH be interested to learn that numeri- 
cafly, cU least, there is a trend to equality 
«f the sexes! 

Many adjustments In our industrial 
systems will be needed to 
take dare of this aging population* Per* 
haps the most iwfportant thing b to give 


the productive worker the chance to sup¬ 
port himself at a more advanced age. 
Otherwise, taxes to support him will sky¬ 
rocket—or maybe they will anyway! 

Radio Culture 

VERY now and then someone recalls 
the widespread early predictions 
that radio would prove of tremendous 
educational value and puts a blunt ques¬ 
tion as to the proved value of radio in 
education. Little discussion of this sub¬ 
ject is heard nowadays and the puzzled 
inquirer takes it for granted that, hav¬ 
ing noted non-fulfillment of their proph¬ 
ecies, the idealists have backed water. 
It is pointed out often that the air waves 
are crowded with jazz, airy persiflage, 
and considerable clowning that is value¬ 
less except as entertainment. 

The subject may well l>e re-opened 
with a slight revision of terms—a revis¬ 
ion which carries us even beyond the 
original thought. Instead of “education¬ 
al,” let us use “enlightenment.” The 
word education implies learning by rote 
or cramming of orthodox facts, while 
enlightenment covers the entire scope 
of man’s activities. Book “lamin’ ” is 
only a small part of the broader culture 
which is enlightenment. 

On such a basis, radio broadcasting 
has done so much good for all the people 
that we may overlook its more obvious 
faults. Radio education, or as we prefer 
to call it, radio enlightenment, is not the 
broadcasting of lessons, although cer¬ 
tain stations have performed an admira¬ 
ble service to the public in this manner. 
Lessons are drudgery. Radio excels in 
broadcasting programs which millions 
follow because they are interesting, al¬ 
though they do not recognize these pro¬ 
grams as educational. In pointing this 
out, General James G. Harbord, of the 
Radio Corporation of America, said that 
“Educators realize that the best teach¬ 
ing attracts and holds attention, while 
delivering a satisfactory and stimulating 
message. It is obvious that it benefits by 
what is loosely called showmanship.” 

Amazement has of late often been ex¬ 
pressed at the conversation of the man- 
in-the-strect on economics and sociology, 
politics and hiterat&tional affairs, war 
and peace, and the pros and cons of al¬ 
most every conceivable subject. He 
reads neither the serious magazines nor 
newspaper editorials. But over the radio 
he has heard the voices of political can¬ 
didates, of kihge and dictators, of opera 
stars and coiwhentators on everything 
under the atm, Re has heard leaders in 


every walk of life, educators, lecturers, 
writers, scientists, as well as cranks and 
propagandists discuss and argue the 
subjects closest to their hearts. News 
broadcasts and radio dramatizations of 
events of past and present add to his 
vast store of knowledge and opinions. 

There is your education! It is en¬ 
lightenment and culture. It is progress. 
It is the fast-moving progress no other 
agent before radio was capable of 
achieving. And yet radio stands not en¬ 
tirely apart; it must go forward as a 
force for enlightenment in company and 
co-operation with books, magazines, and 
newspapers—onward to a glorious fu¬ 
ture culture! 

Photographically Speaking 

E have frequently been asked by 
some of those of our readers who 
have not been bitten by the camera bug; 
“Why do you devote so much space to 
vour ‘Camera Angles’ department?” 
The obvious answer, of course, is that a 
large proportion of our readers want 
news and information of the sort pub¬ 
lished under this heading. But behind 
this is something more, something that 
covers a lot more ground than just the 
photographic hobby itself. 

To many scientific pursuits, be they 
vocations or avocations, photography 
bus become an indispensable adjunct. 
From the laboratory technician, with his 
intricate research equipment, to the field 
worker in the science of archeology, 
from the amateur astronomer to the 
sports enthusiast, from the globe-trotter 
to the casual week-ender, the camera in 
some one or more of its multitude of 
forms has become an absolutely neces¬ 
sary medium for making permanent rec¬ 
ords of a multitude of things. Instrument 
recordings and excavated artifacts, new 
planets and a record-breaking high- 
jump, scenes in distant lands and the 
week-end hostess, all are recorded on 
the sensitive film, faithfully preserving 
exact detail for future reference. 

With such a broad field of application, 
it is no small wonder that the science 
of photography attracts so many devo¬ 
tees who see in it something more than 
photography for photography’s sake. 
The hobby, if you must think of it as a 
hobby, has such wide implications that 
it fits in neatly with almost anything 
else that you may be doing. This spirit, 
we believe, is reflected monthly in the 
columns of “Camera Angles,” and is 
largely the reason why more cameras 
are being used today than ever before. 








By ANDREW R. BOONE 


IV 7"HEN a 200-mile-an-hour army 
bomber streaked across Muroc 
Dry Lake in southern California 
recently, dropping parachute flares and 
gas bombs over a mock battleship 
painted on the sand, while a second 
bomber a mile above dumped high-ex¬ 
plosive bombs on the illuminated target, 
the art of bombing was revolutionized. 

“Night bombing by flashlight,’ 1 as the 
army bombardiers term the practice, 
means that while one or two planes 
bring illumination to a target on the 
darkest night while flying only 2500 
feet up, the bomb-carriers appear a few 
seconds later. Thus the fire of anti¬ 
aircraft batteries is divided, and while 
the 7-mile-long beams from 800,000,000- 
candlepower searchlights follow the 
flare-dropping ships and the sound de¬ 
tectors are tuned to their powerful mo¬ 
tors, those that do the real damage re¬ 
main undetected until too late. 

In the recent maneuvers, bombing 
squadrons of the 1st Wing demonstrated 
that they not only can speed overnight 
to the defense of any point along the 
Pacific Coast, but also proved that they 
can place their bombs accurately from 
great heights. From 20,000 feet, the fly¬ 
ing hens loosed their “eggs” on the 
striped outlines of the battleship. Tur¬ 
rets made of wood and muslin, placed 
near the center of the “ship,” were de¬ 
stroyed by the first salvo. 

But the skilled pilots and bombar¬ 
diers of the Air Corps do not conduct 
all their air raids with live bombs, for 
the giant one-tonners cost 750 dollars 
each. In their stead, during the recent 
maneuvers lasting 10 days and nights, 
they dropped 240 concrete bombs, the 
first time this type of dummy projectile 
has been used by any air force. All were 
manufactured on Muroc Dry Lake in 
metal forms, according to a formula 
worked out by Capt. Philip Schwartz, 
ordnance officer on the staff of Brig. 
Gen, Henry B. Clagett. Bottles of smoke 
screen solution fitted within the fin shat¬ 
ter on impact with the earth to provide 
a realistic ‘’explosion.” 


T O avoid frequent landings for ad¬ 
ditional loads of bombs, an in¬ 
genious method has been developed 
whereby radio signals take the place of 
steel or concrete. For example: Orders 
from wing headquarters reach the 19th 
Bombardment Group to send up its 
bombers this afternoon for “radio bomb¬ 
ing” flights, the trim planes to take off 
at one-hour intervals. 

At one o’clock the first ship, carrying 
pilot, bombardier, and two mechanics, 
rolls down the tarmac at March Field, 
rises and quickly climbs to 8000 feet. 


Coast Defense 


In the sheet-metal forms ahown at the left 
are cast concrete "bombs” used by the 
Army Air Corps in practice maneuvers. 
These "bombs,” with a device for giving 
out a cloud of smoke on impact, make 
possible extensive practice operations at 
much lower cost than with real bombs 


Attack plane dropping gas bombs on 
"enemy” anti-aircraft battery from an al¬ 
titude of 2500 feet, thus preparing the 
way for the large bombers that come over 
at 7500 feet. At 
night, the attack 
planes drop flares 



Placing one of the concrete "eggs” in 
the carrier of a huge bombing plane. 
These "bombs” cost 12 dollars, as 
compared with 750 dollars for live 
high-explosive bombs of the same site 
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From the Air 


Night Bomhing . . . Deceiving Anti- 
Aircraft Gunners . . . Concrete Prac¬ 
tice Bombs . . . Radio Bombing 


Aerial bombardier* being 
trained in an indoor range 
where the "landscape” if a 
moving curtain painted to 
show houses, bridges, air¬ 
ports, and so on. The men 
in training sight on a cer¬ 
tain objective when given 
their orders, press a release, 
and their hits or misses 
are recorded by the scorer 



ortlciaI photoKrttph. t 
Air Corpa 


The camera obscura hut 
used for training bombard¬ 
iers in flight. Radio signals 
from the plane to the 
ground, sent at the instant 
when the bombardier has 
aligned his sights properly, 
enable the scorer to deter¬ 
mine the accuracy of the 
trial. Time allowance is 
made for the bomb flight 



As the plane gains altitude a truck, con¬ 
taining two-way radio apparatus through 
which the pilot and ground crew talk 
to each other, drawing a box-like de¬ 
vice known as a camera obscura, rolls 
out onto the concrete apron. 

The camera obscura is in reality a 
tiny hut, mounted on a four-wheeled 
trailer, containing in the roof a lens 
which projects the plane’s image on a 
large square of paper. As the plane ap¬ 
proaches, its image moves rapidly across 
the chart. Aloft in the bomb bay the 
bombardier sights carefully on the dis¬ 
tant target. He speaks into the plane’s 
interphone system, directing the pilot 
along a path which will carry them 
directly over the camera. “Turn left,” 
he orders, “steady . . . now right . . . 
steady . . . stop.” Then he fires. 

M EANWHILE, one of the operators 
has swung the hut around until 
the lens faces the on-coming bomber. 
Now its image appears at the top edge 
of the chart. Each second the operator 
pencils a tiny mark at the nose of the 
image. Soon through his ear phones a 
radio signal announces that the bom¬ 
bardier has pressed a button releasing 
the theoretical bomb, a costless dot or 
dash which speeds to the camera station 
at a speed as fast as light itself. But the 
observer does not stop here; he must 
allow for the time required for a bomb 
to fall 8000 feet. If the “shot” has been 
accurate, a mark will be made directly 
on the spot occupied by the hut. 

When storm and fog close in on the 
flying fields, the men continue their 
bomhing indoors. Three bombardiers sit 
on a platform near the ceiling; below 
them a device known as a “miniature 
range,” which is a small-scale strip of 
terrain painted on a canvas, moves slow¬ 
ly on an endless chain. Below him, the 
bombardier sees bridges, railheads, farm 
houses, airdromes, highways, cities, and 
ammunition dumps, moving along as 
though he were flying above this scene. 

Suddenly the commanding officer 
gives orders to bomb a certain target—a 
railway bridge, for instance. As the 
bridge moves into line with the cross 
hairs of the sights, each bombardier 
turns a crank to set his instrument for 
ground speed, keeping the cross hairs 
lined up on the target until an auto¬ 
matic signal indicates that the mechani¬ 
cal plane is set, and pulls the release 
handle when the target crosses a second 
point on the sight. This operation signals 
to the scorer, who notes the hit or miss. 
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The Mists of Madness 


By G. H. ESTABROOKS 

Profeoor of Psychology at Colgate University 


T HE case was pronounced one of 
death by suicide. He was suffering 
from the “hand washing” mania. 
Every day, fifty times a day, he washed 
his hands. He had to. He tried every¬ 
thing he knew, got the best medical ad¬ 
vice, but the mania persisted. So one 
day he took a hatchet, amputated his 
left hand, thrust his right under a buzz- 
saw and cured himself—permanently. A 
ghastly example of the “compulsion” in 
its worst form. 

Then we have the “obsession.” In a 
certain asylum a chap is spending his 
days by request—by his own request, 
strange to say. Everyone is staring at 
him—so he thinks—and it irritates him 
terribly, so terribly that he knows per¬ 
fectly well he would commit murder if 
free. He deliberately chooses the least 
of two evils, for his case is hopeless. No 
power we know of can shake that nag¬ 
ging obsession. 

Nor can we do very much more for 
the third of this group, the so-called 
“phobia” or morbid fear. I had an odd 
old acquaintance whose life was just one 
long dance on a frying pan because of 
his horror of cats. A kitten would simply 
make his hair stand on end, while a full- 
grown cat was just indescribable. His 
reaction, in pure self defense, was to 
establish a dead line around his house 
and any puss which crossed that sacred 
boundary mewed his last to the accom¬ 
paniment of a shotgun. This peculiarity, 
needless to say, made him extremely 
popular with all neighbors and landed 
him before the police more than once. 

I wish you would keep these three 
types of mental illness in mind as repre¬ 
senting one broad group of “neuroses.” 
Strange as it may seem, they all have a 
very simple explanation. There is a fun¬ 
damental sanity to insanity, in these bor¬ 
derline cases as elsewhere. 

N OW let us take examples from an¬ 
other group of the neuroses. The 
reason for this grouping will be explain¬ 
ed shortly. For example, consider the 
“hysteric.” His or her symptoms are 
legion, but the typical case of the lady 
who screams, faints, weeps, has terrific 
temper tantrums, and makes herself gen¬ 
erally “charming” when her will is 
crossed will do as an example to bear in 
mind. Then we must place “perversion” 
in this second broad group. Here we 
have a very wide sweep of cases from 
the invert to those horrible cases of as¬ 
sault on little girls which certainly jus¬ 
tify lynching if such justification can 


ever be obtained. We might cite as a 
third type of case belonging to this 
broad group that of the “hobo,” the 
tramp who, from the psychologists’ point 
of view, belongs to this lunatic fringe. 

We do not, of course, wish you to in¬ 
fer that we cover all classes of the near 
insane in the above groupings. We mere¬ 
ly choose certain cases to illustrate what 
we will say later. Nor are all these cases 
clear-cut and dramatic. Compulsions run 
everywhere, from your own tendency to 
“knock on wood,” through such relative- 
ly harmless cases as Samuel Johnson’s 
touching every other lamp post, up to 
the very serious “hand washing mania;” 
obsessions from your own uncomfortable 
feeling that your neighbor is talking 
about you, through your very definite 
dislike for Protestant or Catholic, Negro 
or Japanese, up to those serious cases 
which may very easily end in murder. 
Phobias are countless. We have fear of 
closed spaces, fear of open spaces, fear 
of light and fear of dark, fear of water 
and fear of sand, even fear of fear. Some 
phobias are so slight as to make no im¬ 
pression whatsoever on the individual; 
others cripple an entire life. 

In this article we are mainly concern¬ 
ed with the borderline cases which can 
be pretty clearly distinguished from 
those in which the individual is com¬ 
pletely insane. These people on the 
fringe are only the part-time insane, so 
to speak. The chap with the hand wash¬ 
ing mania is quite normal when he 
doesn’t have the urge to wash his hands. 
The fellow who fears cats doesn’t worry 
about rats of dogs. Keep cats away and 
he is quite happy. The pervert passes for 
normal among most of his friends, and 
the hysteric is quite a charming person 
—sometimes. In other words, this bor¬ 
derline group is still in touch with 
reality. A large part of the time the in¬ 
dividual lives in a real world and acts 
like a normal human being. Suddenly 
a cat appears on the horizon or some¬ 
one stares at him; then, for the time 
being, he is ag insane as the best of 
them. One writer sizes up the condition 
of these cases by saying that they have 
one foot on reality and the other on a 
banana-peel. Results depend on where 
they put the pressure. 

Despite the great differences which 
seerp to exist between various types of 
mental disease, the explanation of in¬ 
sanity is relatively simple. Fitber there 


is damage to the brain or there is not. 
Syphilis of the brain, tumor, a fractured 
skull, or other factors may temporarily 
or permanently upset the individual’s 
mental balance. Here the causes are 
more or less obvious. But those cases 
we have been citing have nothing wrong 
with the brain. Examine their thinking 
apparatus after death and it is just as 
good as yours or mine. Then why the 
insanity? 

The answer is fairly clear and can 
best he given by referring you to your 
camera. Your brain is essentially a pho¬ 
tographic plate, hut there are several 
ways of getting at it. One set of pictures 
comes in through the eyes, but the plate 
can also be reached through the ears, 
the mouth, the nose, the sense organs in 
the skin and others. We can lump all 
these together in a very simple manner 
under the word “attention.” Whatever 
has your attention at any particular mo¬ 
ment, he it a good picture, a had smell, 
or a boring lecture, coming through eyes, 
nose, ears, or what you wish, is register¬ 
ing on the camera of your brain. This is 
simply what you call learning, and all 
insanity of the type we are considering 
is learned. Your acquaintance is un¬ 
balanced or on the borderline because 
he has learned how to be insane. More¬ 
over, in the great majority of cases, he 
has gone insane for exactly the same 
reason you go to college. It pays. More 
of this later. 

T HE near insane and the insane are 
as they are because the camera of 
the brain worked too well. This camera 
is peculiar, in that it has a remarkable 
sensitizer—emotion. Under normal con¬ 
ditions your brain works with average 
efficiency. Any emotion, however, such a» 
fear, Hove, or hate, immediately jump* 
its efficiency in very marked fashion. 
The camera plate becomes very sensi¬ 
tive and anything which occupies your 
attention at that moment become* burn¬ 
ed in so deeply that in itiaSfe^ cases it 
never can be erased. For instance, a 
soldier in a moment of intense fear had 
his eyes glued on a German helmet. Fear 
sensitized the brain, and the helmet Was 
the object of his attention., Result: a 
case of “shell shook," in which- tfrftmsin 
symptom was the vision of thit hetoet 
and the face beneath 
great terror. Another soldier 
ing in front of his dugout when * sfceB 
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and What Can be Done About Them—Not Much 


passed between his legs but did not ex¬ 
plode. At that moment of intense terror 
his attention and his right hand were 
occupied with his upper lip. As a result 
his arm was “frozen"’ in this position. 
He was unable to lower it. 

This is exactly what happened in the 
cases cited in the first paragraphs. For 
instance, the hand washing maniac as a 
child got his hands in filth, was terribly 
disgusted and at that moment the 
thought uppermost in his mind was of 
washing his hands. Result: a hand wash¬ 
ing compulsion. The cat phobia is quite 
clear. As a child a cat, whose kitten had 
just been killed by a dog, went mad, 
flew at the boy and bit him badly. The 
case with the obsession of staring is 
not so clear. Records cannot always be 
obtained. It is probable that, as a child, 
when intensely angry he was forced to 
do the will of a parent by being “stared 
down.” Other cases would indicate some 
such explanation. 

T HIS principle of brain sensitization 
through emotion is essential to the 
understanding of all mental disease 
which does not involve actual brain in¬ 
jury, such as a tumor. We do, however, 
need another hypothesis to obtain a 
complete picture. This is the famous 
“pleasure” principle, which is simply 
another phase of our first, and explains 
not so much how they got that way as 
why they stay that way. It states that 
man will at all times seek pleasure and 
avoid pain. The pleasure may be re¬ 
mote, as in the case of the martyr at the 
stake seeking heaven or yourself in the 
dentist’s chair avoiding a future tooth¬ 
ache, but the principle always holds. Not 
all, but the great majority of mental 
cases are where they are because they 
enjoy it. They are incurable because 
they don’t want to be cured. It is a 
pleasure for them to be sick and, like 
all sensible people, they intend to stay 
that way. 

This is very well illustrated by that 
second group of cases from which we 
chose hysteria, perversion and the hobo 
as representatives. The working of the 
pleasure principle is splendidly seen in 
the hysteric. Johnny has not got his 
lesson ready, is certain to be punished 
and does not want to go to school. The 
fear aroused under such circumstances 
is far greater than we adults realize. As 
a lagt desperate move he plays sick. The 
result is miraculous. He finds himself 
the center of attention and he sidesteps 
school, both at one JjIow, Then Johnny 


does what any sensible child would do 
under the circumstances—he cultivates 
this marvelous source of power. Fortun¬ 
ately the attempt generally ends in dis¬ 
aster, to the tune of a slipper on the rear 
end. But sometimes the child scores a 
brilliant success. He learns to sidestep 
every responsibility and center sympathy 
on himself by feigning sickness. Then, 
as the years go by, he learns his lesson 
too well. The fake stomachache becomes 
“nervous” indigestion when faced with 
any strain. The childish tantrum be¬ 
comes a genuine hysterical “fit.” He 
really cannot control the symptoms any 
longer and he illustrates beautifully the 
working of the pleasure principle in 
these margin cases—-for it almost always 
“backfires.” The pleasure is generally 
far outweighed by the pain which re¬ 
sults. 

This principle of brain sensitization, 
plus the pleasure principle, is also well 
seen in the case of the pervert. Here the 
individual learns to gratify his sex urge 
along homosexual lines. The emotion 
which sensitizes the brain is obvious. 
Fully 95 percent of these cases are the 
result of learning by seduction at a rela¬ 
tively early age. Also it is very obvious 
that there is definite pleasure associated 
with these activities. And, just as clear¬ 
ly, there is a very grave danger of “back¬ 
fire,” for the life of the pervert is no 
bed of roses. As the old darky put it, 
he’s always “on the edge of a verge.” 
One false step and disgrace, even im¬ 
prisonment, are the rewards which soci¬ 
ety offers him. 

ALL of which, I think, gives us a very 
iX neat classification of these near in¬ 
sane wherein no brain injury is involved. 
Basic to all is the idea of brain sensitiza¬ 
tion through emotion—through any emo¬ 
tion be it pleasant or unpleasant, such 
as fear. Some impression occupying the 
attention at that time, he it a cat, a 
movement of the arm or the basis of a 
perversion, is indelibly burned into the 
brain. That is the picture and the whole 
picture in oujr first type of neurosis as 
represented by the compulsion, obses¬ 
sion, or fear. 

But note that in our second large 
group, as seen in the hysteric, pervert, 
and hobo we have the pleasure principle 
added. 

The individual deliberately' repeats 
the original experience everytime he gets 
a chance. The hysteric enjoys being 
sick, the pervert would not be otherwise 
even if he could, and the hobo is having 


a lovely time. For that reason this group 
tends to be the more numerous and al¬ 
most wholly incurable. Your hand wash¬ 
ing mania case does not enjoy it. He 
really wants to be put straight. The 
case of the cat phobia certainly would 
never go around looking for mad cats to 
bite him—which is exactly what the 
hysteric or the pervert does. As a result 
the phobias will at least do their best to 
get well, whereas the hysterics will do 
their best to stay ill. 

We would like to complete our pic¬ 
ture by showing how this same line of 
explanation applies to the cases of real 
insanity—the “psychoses” which you see 
in the asylum. We can illustrate from 
the “big three”—dementia praecox, pa¬ 
ranoia, and manic-depressive insanity. 
Do not he worried by the names, for they 
are all to be explained very simply. All 
these types are pursuing the pleasure 
principle in somewhat different ways, 
but the real insane, believe it or not, are 
the lot who are really logical. They il¬ 
lustrate in true form the sanity of in¬ 
sanity. Take your case of dementia prae¬ 
cox. This type of insanity is very com¬ 
mon; in fact, the majority of cases in 
any asylum would come under this head. 

T HE patient who suffers from demen¬ 
tia praecox is living in a world of 
dreams. He sits in a corner all day long 
smiling to himself, making senseless 
movements with his hands, or wanders 
aimlessly about talking utter nonsense. 
But he is really having a grand time. 
His dreams have come true—because he 
lives in a dream world. For him you 
simply don’t exist. If you can get him 
to talk he will give you a marvelous 
story of how he has a bride on the moon, 
u palace at the South Pole with an or¬ 
chestra of polar bears, or ten billion 
dollars in the local hank. Name it and 
you can have it! He represents the per¬ 
fect working of the pleasure principle. 
He got his sturt the same as our other 
cases, only the emotion was always pleas¬ 
ant. Then he made the very wonderful 
discovery that it was really almost as 
much fun to imagine you were doing 
something very nice us to do it. Besides, 
it took much less effort and you couldn’t 
fail. So he began using his imagination 
more and more, becoming less and less 
interested in this cruel, sordid world un¬ 
til he just forgot about it completely 
and day-dreamed his way right into 
Heaven. For that is where he is. He’s 
happy and will always remain so in 
spite of depressions or new deals. 

Paranoia is just as interesting. This 
is the chap who thinks he is Napoleon, 
Alexander the Great, or George Wash¬ 
ington. We say he has delusions of gran¬ 
deur, He also has delusions of persecu¬ 
tion which make him a very dangerous 
type of madman. Strange to say, his 
brain remains quite clear, he knows 
where he is and what he is doing, but 
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he is Napoleon, for all that, persecuted 
by his enemies. Like anyone who is be¬ 
ing persecuted he is very likely to hit 
back, and his clear mind makes him all 
the more dangerous. But the working of 
the pleasure principle is obvious. He 
really believes he is Napoleon, feared 
and persecuted by the entire United 
States. As such he feels very important 
—and very happy. 

Manic-depressive insanity does not 
give nearly as convincing a picture. The 
typical case has a period of mania in 
which he is literally on top of the world 
—so much so that he has to be locked 
up. Then he will have a fit of depression 
in which he will weep for weeks on end. 
The whole thing may then clear up and 
never return, or it may return at cer¬ 
tain intervals. The working of the plea¬ 
sure principle is obvious in the manic 
state but not so clear in the depressed. 
In fact, we suspect that there is an 
actual organic basis for this psychosis 
but as yet we know too little about it to 
make definite statements. 

W E can now get a very consistent 
picture of mental disorder if we 
think back through the article. Remem¬ 
ber that we are talking only of those 
types in which the brain is not injured. 
First and least important are those dis¬ 
orders which demand only the theory of 
brain sensitization by emotion. We illus¬ 
trated from compulsion, phobias, and 
obsessions. A picture is printed indelibly 
on the brain but the subject does not 
like it. He does everything in his power 
to cure the condition and conceal the 
symptoms. So this type tends to be the 
least numerous and least severe. The 
next group, however, as represented by 
hysteria, perversion and the hobo, tends 
to be much more crippling because here 
we see the pleasure principle at work. 
The patient enjoys being ill, he re-ex¬ 
poses the photo plate on every occasion, 
so to speak, and parades his symptoms 
in so far as he dares. Both of these 
groups—the neuroses—tend to be on the 
lunatic fringe, but they are still tied to 
reality. 

Finally you have just to carry the 
name principle a step further and you 
have the hopelessly insane. They have 
carried the pleasure principle through to 
its logical conclusion. They actually be¬ 
lieve their own delusions, live in a world 
of dreams, cut themselves entirely clear 
from reality and are, perhaps, the hap¬ 
piest of all mortals. 

So there is your picture. Then why 
d<in’t we do something about it? The 
answer is obvious—we can’t! The dice 
are all loaded against us. The first group 
offers some hope, but here you have the 
analogy of your photo plate. Over-ex¬ 
pose your plate on a cat fight, take it 
down to the photographer and tell him 
to remove all traces. He may be able to 
do a great deal or nothing at all. It de¬ 


pends on how much exposure you got 
and how sensitive was the plate. The 
bets are that he will leave some lasting 
scars. 

With the last two groups, however, the 
odds are all in (avor of your wasting 
your sweetness on the desert air. The 
hysteric, for example, will do everything 
in his or her power to block a cure; the 
dementia praecox is so supremely happy 


T\UE per hap* to a natural hu¬ 
man tendency to tort things 
out and classify them sharply in 
regimented compartments, ail 
neatly and ideally arranged 
where they can be counted and 
weighed and appraised statistic¬ 
ally, many persons have gained 
the impression that it is possible 
to make definitely sharp diag¬ 
nose* of each case of insanity 
and to say, in given instances, 
"This man is a schizophrenic (de¬ 
mentia praecox), that man is a 
paranoiac, and that one a manic- 
depressive." Unfortunately the 
actual cases do not always stack 
up just that way, and very often 
a given case exhibits some of the 
symptoms of several types of in¬ 
sanity or of neurosis. Hence if 
your friend-—or enemy!—whom 
you suspect of being just a bit 
"peculiar", fails to fit exactly 
some one of the descriptions 
given, do not give up hope—he 
may still be whatever he is.— 
The Editor. 


that he won’t even take time to give you 
a hearing. 

There are really only two possible 
ways of dealing with these mental dis¬ 
orders when the pleasure principle is 
involved. You can offer a line of con¬ 
duct that gives more pleasure, or you can 
make the present line of conduct so 
painful that they will avoid it. The first 
looks hopeful but does not yield much 
result. The pervert or hysteric reacts to 
this treatment in much the same way as 
would the average American if you tried 
to compel him to substitute snails for 
oysters on his dinner menu. You could 
present the most convincing arguments 
proving that, once he came to like snails, 
they would be much better for him and 
he would really enjoy them far more. He 
might admit it—to your face. He might 
even try snails—once or twice. Then he 
would probably send both you and the 
snails to the devil—which is just what 
the mental cases generally do. 

Nor is the attack through discipline 
much better. Something can at times be 
done. One army doctor was in the habit 
of curing shell shock, which arose from 
a desire to avoid danger, by glaring at 
the patient and announcing, "Now, my 
man, there are just two people who know 
what’s wrong with you. I’m one—you’re 


the other. If you aren’t cured in 24 hours, 
I’ll send you up for a court martial.” He 
cured most of hie cases. But you can’t 
keep on swinging a whip indefinitely 
over peoples’ heads and expect lasting 
results. 

The only attack on the problem is 
through mental hygiene in childhood. In 
other words, prevention. Almost all of 
these conditions arise before the age of 
ten at the latest. Our great enemy is the 
pleasure principle, which, as herein il¬ 
lustrated, always causes trouble by car¬ 
rying over childish pleasure into adult 
life. "God bless father and mother, and 
make them happy—if they’re not too old 
for that sort of thing," was Johnny’s 
famous prayer. Our whole training of 
Johnny must be based on the realization 
that some day he will he an adult, and 
that society will either lock him up or 
make him very unhappy indeed if he 
is "too old for that sort of thing" on 
the adult level. 

T HUS, the neurotic presents one of 
those contradictions so often seen in 
psychology. He is as he is because of 
the pleasure principle. He resolutely re¬ 
sists treatment for the same reason, yet 
he may be very unhappy. His pleasures 
are those of the child but he lives in an 
adult society. Nor can he ignore that 
society, try as he may. Despite his ridi¬ 
cule of convention and his passionate 
demand for self-expression, he knows 
that he walks between the devil and the 
deep sea—between the asylum on one 
hand and prison on the other. Let him 
but overstep those despised conventions 
and society is ruthless, regardless of his 
ruination, as indeed it must be in self- 
protection. 

Under the strain of modern life wc 
may expect an increase in mental dis¬ 
eased Normalcy involves the facing of 
reality in an adult world, an assignment 
which is becoming less and less attrac¬ 
tive as civilization becomes more com¬ 
plex. Our only hope, if hope there he, 
of stemming this rising tide of malad¬ 
justment, lies in education. 

We must teach the child to face 
reality in an adult world. That is a 
tremendous task, for which we must 
learn to recognize those signs which tell 
us tlmt the child is becoming wedded to 
childhood pleasures. Then we must per¬ 
fect a technique with which we can 
change his diet, all to be so simple that 
the average school teacher can under¬ 
stand and apply at least the broad prin¬ 
ciples. 

Progress? Very slow, for the problem 
is far from simple. Under the guidance 
of such organizations as the National 
Committee for Mental Hygiene we are 
at least learning to visualize the prob¬ 
lem, but we may truthfully say tbit, up 
to now, our progress has indeed been 
slow in actually dispelling the mists of 
madness. 




The Sun Reawakens 


By ALBERT G. INGALLS 

“rriRUE to the prediction of the 
| ‘eleven year cycle,’ solar activity 
is increasing and for two or three 
years the sun should prove a most in¬ 
teresting object for the observation of 
sun-spots and prominences.” Four years 
ago 1 Scientific American contained an 
article entitled “One Man Who is Hav¬ 
ing Fun,” which told how Gustavus 
Wynne Cook, of a Philadelphia suburb, 
had created an unusually large and ex¬ 
pensive private astronomical observa¬ 
tory. A later article® described further 
additions to this observatory, and stated 
that a staff of professional astronomers 
was being maintained by Mr. Cook. 
Since then the Cook Observatory has 
received further additions in staff and 
equipment, and is now regarded as a 
part of the professional astronomical 
commonwealth of the nation and world. 

The opening sentence, quoted above, 
is from a communication from Mr. Cook, 
who also sent some photographs of solar 
prominences which are shown on this 
page. They were taken this year at the 
Cook Observatory, by means of a apec- 
troheliograph. In looking at these vast 
outgivings of heated solar gases the 
reader should keep in mind the relative 
scale of size, which is provided by the 
small circles afterward placed on the 
photographs by Mr. Cook. These repre¬ 
sent the earth on the same scale, and 
the convex curves are those of the sun’s 
surface. It is fascinating to imagine the 
earth exposed for a single second to a 
flame the size of the prominences shown: 
like a butterfly in a bonfire, singed, 
seared, and despoiled in a moment. 

Every 11.2 years (on the average) the 
number of sun-spots gr adually increases 
from almost none to several hundreds 

August 1932. p»ge 74. 
s Jtme 1935, page. 318-320. 



May 14, 1936 May 15, 1936 

A quiescent type of hydrogen prominence, changing but little in a day 


per year, and more or less in unison with 
this the number of solar prominences 
increases also, from none to 20 or 30 
visible at any one time. Beams of elec¬ 
trons are shot out of sun-spots and these 
sometimes strike the earth, causing mag¬ 
netic storms and auroras. 

The last previous period of maximum 
sun-spot and prominence activity occur¬ 
red about the middle of 1928. Therefore 
the next peak is due in 1939. We have 
already passed the dip between these 
two maxima, and at present are well up 
the rising part of the curve toward the 
new one. As Mr. Cook’s comment at the 
opening of this article implies, some in¬ 
teresting things connected with the sun 
are on the make at present, and will be 
on the make for two or three years to 
come. Astronomers, both professional 
and amateur, become more sun-con¬ 
scious at such times as this. 

Solar prominences are projections 
from the upper layers of the sun’s at¬ 
mosphere of hot gases, and their color 
is predominantly red. Thus the reader 
will be fully justified by scientific facts 
if he imagines the “flames” of the hydro¬ 
gen prominences shown on this page as 
red. Nor is the red of hydrogen promi¬ 
nences a faint or filmy thing called red 
by mere courtesy, as in the case of some 
of the “colored” stars where the ob¬ 
server must almost be first hypnotized in 
order to believe he sees the faint color 


of the star as described in books about 
the pretty stars. When a hydrogen 
prominence is seen through a Hale spec- 
trohelioscope, visually operated brother 
of the photographically operated spec- 
troheliograph with which these photo¬ 
graphs were taken, he sees them red—as 
frankly and definitely red as grand¬ 
father's red flannel underwear. The rea¬ 
son: atoms of hot hydrogen radiate in 
wavelengths which excite the sensation 
of red on the retina. 

At the top are two photographs (more 
precisely, spectroheliograms) of a “qui¬ 
escent” type of hydrogen prominence, 
which Mr. Cook has called the “Dog 
Prominence” because of its shape. These 
were made at an interval of 24 hours. 
Quiescent prominences behave in a rela¬ 
tively lazy manner, often lasting several 
days with only slow changes in form. 
The three lower spectroheliograms ex¬ 
hibit the other type, the eruptive kind; 
no lazy floating or drifting here! They 
sometimes shoot up at the rate of 200 
miles per second. Regarding this one 
Mr. Cook writes, “This eruptive hydro¬ 
gen prominence was first photographed 
at 11:48 a.m. and again seven minutes 
later, and again eight minutes still later, 
at which time it showed a height of 
80,000 miles and a breadth of 75,000 
miles. This prominence,” he adds, “was 
of unusual size—the largest eruptive 
prominence for several years.” 



Ut4da*m* 11453 a*m. 12 j 03 p.m. 

A6 eruptive prominence of immense proportions, which *hot up et greet velocity on April 14, 1936 
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Mystery Shafts of Ipswich 


Suspicions of Roman Age . . . Strange Condition 
of Affairs ... A Peculiar Feature Was Observed ... 
A Foxy Trick But Not Foxy Enough . . . Suspense 

By J. REID MOIR 

President of the Iptwich Muieum, England 


F ROM the archeological standpoint 
the brickfield of Messrs. Bolton and 
Co., Ipswich, England, may perhaps 
lay claim to that frequently misused 
title—unique. For a considerable num¬ 
ber of years a close watch has been kept 
upon the diggings for brickearth there, 
while extensive excavations have been 
carried out for archeological purposes. 
This work has resulted in getting to¬ 
gether flint implements ranging in date 
from the earliest to the latest relics of 
the Bronze and Iron ages, and very nu¬ 
merous remains from alluvial ground of 
the late Roman period. But the interest 
of the Ipswich brickfield has recently 
been greatly increased by the discovery 
there of three very deep, filled-in shafts 
of a type hitherto unknown in England, 
and in some particulars, unlike those 
found elsewhere. 

The shafts lie roughly in an east and 
west line and about 10 feet distant from 
each other. They are all of a remarkable 
character. The shaft first uncovered 
shown at the right side of Figure 1, 
proved to be a clay-lined cylinder—ap¬ 
proximately three feet ten inches by 
two feet four inches in internal diameter, 
which passed down through the harder 
clay and deep into the underlying Eo¬ 
cene sand. The walls of this structure 
averaged nine inches in thickness (in 
places where extra strength was re¬ 
quired, they were considerably thicker), 
and were made from puddled clay 
smoothed off on the inside by some in¬ 
strument, probably of wood, which oc¬ 
casionally had left its impress upon the 
surface of the wall. The shaft was filled 
with a peculiar loamy material evidently 
brought from some other part of the 
brickfield, and was practically devoid 
of archeological relics. In fact, the only 
thing of the kind found in the shaft, 
and about 16 feet from the surface, was 
a small fragment of pottery which is 
believed to be of early Roman antiquity. 
The other discovery made in the infilling 
was a piece of matted hair, referable to 
either the badger or rabbit, lacking in 
any recognizable significance. It is of 
interest to note, however, that a precise¬ 
ly similar piece of matted hair was found 
in the infilling of the neighboring shaft 
while this was being excavated. 

Shaft Number 1—the clay-lined cylin¬ 
der—was traced to a considerable depth 
without reaching its base, and it was de¬ 
cided, in view of the peculiar and some¬ 
what dangerous conditions attending its 
examination, to devote attention to the 
neighboring Shaft Number 2, shown 


toward the left in Figure 1. This pre¬ 
sented a fundamentally different ap¬ 
pearance (Figures 2 and 3) from Shaft 
No. 1, being some six feet in diameter, 
and filled in, as to its uppermost 18 feet, 
in a careful and elaborate manner. The 
center of the shaft, marked A in Figures 
2 and 3, was composed of a pillar of 
puddled clay, some three feet wide, and 
with a rounded base, while its periphery 
was outlined with a layer of black peb¬ 
bles, marked B in Figure 3 and sketched 
in Figure 2, evidently procured from a 
deposit of these which occurs in the im¬ 
mediate vicinity of the shafts. Between 
the central pillar or core of clay and the 
main walls of the shaft, had been built 
two walls of whitish clay with a globular 
base (C, in Figures 2 and 3). These sub¬ 
sidiary walls did not wholly surround the 
central mass, hut had been built on 
either side of it. Between them and the 
walls of the shaft, and the central core, 
had been placed sand. Very careful notes 
and drawings, supplemented by photo¬ 
graphs, were made of this strange con¬ 
dition of affairs, representing in all 
probability a ceremonial sealing in of 
the shaft. Below the 18-foot level the 


infilling was of a haphazard nature. 

In both shafts Numbers 1 and 2 a 
peculiar feature was observed, in that, 
at some considerable depth from the 
surface, the clay walls of the shafts 
coalesced, forming a basin extending 
over the whole internal area (D, Figure 
2). It is difficult to explain this, but it 
may represent a device to induce any 
later excavators of the shafts to imagine 
that they had reached the bottom, and 
thus abandon their enterprise. In the 
present case, however, the use of a metal 
probe ut once showed that the shafts ex¬ 
tended downward below the clay basin, 
and the work of excavation proceeded. 
The investigation showed that the shaft 
was roughly bottle-shaped and passed 
through a great depth of sand lying upon 
the chalk. When the latter was reached, 
the excavation changed in character, as¬ 
suming in plan a more or less hour¬ 
glass form, and this was continued as 
far as the recent diggings extended. 

Unfortunately, soon after the chalk 
was reached, a great and increasing 
quantity of water was encountered, 
necessitating the use of pumps for its 
removal. The use of these gave rise to 



Figure It Showing shafts No. 1 and 2. In excavating, tft* tftfth was cacafuEf 
dug out from mound the two «bafu, Waving thun m®A*m partly in tfeo dear 
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much trouble and expense, and, upon 
a depth of about seven feet from the 
surface being reached, the inflow of 
water rose to some 15,000 gallons per 
hour. To cope with such an inflow still 
more powerful pumps would have been 
required, but the financial resources 
available were not sufficient to meet the 
necessary expenditure, and with great 
reluctance the work had to be aban¬ 
doned. Its undertaking had made neces¬ 
sary the use of timbering and was not 
devoid of danger, but fortunately the 
digging was carried out in safety. 

I T became clear that the ancient ex¬ 
cavators had used a primitive form 
of timbering in sinking the shafts, as 
impresses of this were visible in places 
on the outside of the infilling. From an 
examination of these impresses it seems 
that the wood used was split off the out¬ 
side of a tree trunk, as one side was 
approximately flat, while the other was 
convex. Several small pieces of wood 
were found in the infilling of Shuft 
Number 2, and these probably represent 
fragments broken off when the timber 
was drawn as the infilling of the shuft 
proceeded. Pieces of chalk bearing pick- 
marks were discovered considerably be¬ 
low the present water level in the chalk, 
showing that this level has risen some 
distance since the days when the shafts 
were originally dug. 

It is to be regretted that, as with Shaft 



Figure 2: Cr owac tion of No* 2. 
A, puddled day outlined in p«b* 
Hm* C, €, whitish day wall*. D, 
tht "trick” it\ wdl which did not 
trick X, « of chalk flints 


Number 1, the infilling of 
Shaft Number 2 yielded very 
little of an archeological na¬ 
ture, but what was discovered 
may be of considerable sig¬ 
nificance. When the chalk 
was reached two pieces of 
silver sheeting were found, 
and these the authorities of 
the British MitSeum think 
may represent part of the 
fittings of a casket or treasure 
chest, broken off when it was 
l>eing lowered into the shaft. 
A fragment of polished mar¬ 
ble also discovered may, too, 
have formed a part of such a 
casket. 

At a lower level than these 



Figure 4: The timbered mouth of Shaft No. 2, 


showing the equipment used in the excavation. 


Arrow points to filled-in portion of Shaft 3 


relics were found a pave of 
chalk flints placed close together and 
covering the whole interior area of the 
shaft, E in Figure 2, and some pieces 
of brick, apparently of Roman date, 
which have the appearance of having 
been broken off during the building of 
some structure. 



Figure 3: This photograph corre¬ 
sponds in detail and in lettering 
with the cross-section at the left, 


except that it exhibits only a third 
or somewhat lass of the total depth 


of the wall, as indicated at the right 
side of Figure 2—i*«,, "about 66 ft.” 


would account for the abnormally high 
organic content in the material. 

It is thus apparent that these shafts 
(Number 3, Figure 4, resembles Num¬ 
ber 2 and remains unexcavated) ex¬ 
hibit many mysterious aspects, and it 
is greatly to be regretted that their com¬ 
plete excavation was not possible. If 
adequate funds were available there is 
little doubt that the site, which is in 
danger of being built over, could he 
successfully examined, and it is highly 
probable that objects of much archeo¬ 
logical interest and value would be re¬ 
covered. 

T HE shafts are situated close to a 
Roman burial ground, and about a 
quarter of a mile from the Roman Villa 
at Castle Hill, Whitton. It would seem 
likely, therefore, that the excavations 
are to be associated with Roman times. 
This view is strengthened by the discov¬ 
ery in France of what are known as 
puits janeraires , which are deep shafts 
—some penetrate to a depth of 120 feet 
—of the early Roman period. It was the 
custom in those days to bury the ashes 
of the dead in cinerary urns, and accom¬ 
panied by numerous funerary objects, 
in such shafts with, it is supposed, the 
two-fold view of protecting the departed, 
and preventing haunting of the living. 
Many of these funerary objects are of 
great beauty and value. 

Other burial shafts of the late Roman 
period, such as those of Cyprus, led 
down to a chamber or chambers where 


Another curious feature was provided 
by the unctuous clay material about 
three inches thiok, covering the walls 
of the shaft where it entered the chalk. 
This material, which contains an ap¬ 
preciable quantity of hair, has been 
analyzed, and found to possess a con¬ 
siderably larger amount of what was 
originally organic matter than is present 
normally in ordinary geological de¬ 
posits in the brickfield and neighbor¬ 
hood. It is conceivable that if blood (the 


the coffin was placed, together with a 
wealth of funerary furniture. It is not 
possible to say whether the Ipswich 
shafts belong to one or either of these 
periods, but their association with the 
Castle Hill Villa of late Roman date 
would point to their being of the latter 
epoch. In any case, the recent excava¬ 
tions have opened a new chapter in 
English archeology and filled those who 
carried out the work with profound ad¬ 
miration for the skill with which the 


result of some sacrificial rites) had at ancient shaft-sinkers overcame the many 

one time been present in the shaft, this difficulties which confronted them. 







O NE of the most perplexing of as¬ 
tronomical problems is the origin 
of our solar system. It presents a 
large central body surrounded by many 
small ones, all revolving about it in 
nearly circular orbits close to the same 
plane and in the direction of rotation 
of the central body; and this property 
is repeated four times in the satellite 
system of the planets from Mars'to 
Jupiter. This cannot be an accident. 
Some orderly process must have been 
operative. The earth’s large satellite 
and Neptune’s, which revolves in the 
opposite sense to the planet’s rotation, 
look more like peculiar cases of the 
operation of such a process than like 
absolute exceptions. Yet a century of 
investigation has served mainly to em¬ 
phasize the difficulty of even guessing 
what really happened. 

Laplace’s old theory—that a large 
nebula, flattened by its rotation, shed, 
as it contracted, ring after ring from 
its periphery—was overthrown toward 
the end of the last century by simple 
dynamical arguments based on the prin¬ 
ciple of angular momentum. 

This might be described in Newtonian 
language as the “quantity of rotation” 
of a system. Take the mass of any 
particle, multiply it by its distance 
from an axis (passing through the cen¬ 
ter of gravity of the whole), and again 
by its velocity in the direction in which 
rotation about this axis would carry it, 
and we have the angular momentum of 
that particle. Add all these and we get 
the angular momentum of the whole 
system. It is important because, as fol¬ 
lows at once from Newton’s laws of 
motion, this total angular momentum 
cannot be altered by any forces acting 
within the system between its parts, 
even if they involve friction and deg¬ 
radation of energy. It can be changed 
only by influences from outside. 

N OW more than 98 percent of the 
angular momentum of the solar 
system resides in the orbital motions of 
the planets. The sun’s rotation is so 
slow that it adds very little. Yet the 
planets all told have but J /~ th of 1 per¬ 
cent of the total mass. 

A process which, without external 
aid, would concentrate 98V2 percent of 
the rotational momentum of an isolated 
system into 1/700 of its mass would 
have been very extraordinary. Indeed, 
careful mathematical studies by Moul¬ 
ton, Jeffreys, and others, show that it 
would be more than extraordinary; it 
would be dynamically impossible. 


.New Light on the 


By HENRY NORRIS RUSSELL, Ph. D. 

Chairman of the Department of Astronomy and Director of the Ob¬ 
servatory at Princeton Univeraity. Research Associate of the Mount 
Wilson Observatory of the Carnegie Institution of Washington. 
President of the American Astronomical Society. 


This great obstacle was cleared in 
1900 by Chamberlin and Moulton who 
suggested the first form of the “en¬ 
counter theory.” According to this, a 
star, coming from the depths of space 
on a path which happened to pass very 
close to the sun, caused by its attraction 
great eruptions of matter from the sun’s 
intensely hot interior. Some of this 
molten matter fell back, some may have 
been carried off by the star, but the rest 



was set into motion laterally by the 
star’s attraction and remained circulat¬ 
ing around the sun, after the star had 
receded into space, in orbits nearly in 
our plane. Whether this matter origi¬ 
nally congealed into a multitude of 
small “planetesimals” which later be¬ 
came aggregated into the planets, or 
whether the latter were of nearly their 
original size from the start, is a de¬ 
tail—important, but less so than the 
main idea. Jeffreys and Jeafis have pre¬ 
sented convincing arguments in favor of 
the latter alternative, attributing the 
ejection of the planets to the action of 
huge tidal forces as the star almost 
grazed the sun. Jeffreys has later gone 
further and assumed that the star ac¬ 
tually hit the sun in a “side-swiping” 
collision. This form of encounter ac¬ 
counts for the relatively rapid rotation 
of the planets better than the others, 
but the whole set of hypotheses meets 
with very grave difficulties and once 
more on grounds connected with angular 
momentum. 

It follows from the laws of gravita¬ 
tional motion that there is a simple re¬ 
lation between the angular momentum 
per ton possessed by a body moving 
around the sun and the size of its orbit— 
provided that this “size” is properly 
measured. Instead of taking half of the 
longer axis of the elliptical orbit (AB 
Figure 1), we must draw a line CD 
through the sun perpendicular to this 
and take half of CD. The angular mo¬ 
mentum per ton is then proportional to 
the square root of this distance. This 


proposition still holds good for a para¬ 
bolic or a hyperbolic orbit (Figure 2). 
For an elliptic orbit (Figure 1) the 
perihelion distance AS is always more 
than half of CS; for a parabola it is 
just half; for a hyperbola, smaller. 
Now, in order to disrupt the sun by 
tidal action, much more to collide with 
it, the star must have come so close that 
SC could hardly exceed 5,000,000 miles. 
The total angular momentum of the star 
as it moved about the sun must have 
been enormous, hut the angular mo¬ 
mentum per ton would remain small— 
about one quarter of that possessed by 
the earth in its orbital motions and less 
than 1/20 of the value for Neptune. 

To get the planets out of the sun and 
give them orbital motions of their 
present type, the star would have had 
to impart to them very much more an¬ 
gular momentum per ton than it itself 
possessed. The difficulty of devising a 
process by which the angular momen¬ 
tum of many tons of the star’s mass 
could be concentrated into a single ton 
of the ejected material is as great as 
the older one which wrecked the 
Laplacian theory. Moreover, even if it 
could have happened, the distance SA 
would have been but a few millions of 
miles, while SC (corresponding to the 
angular momentum per ton for most of 
the planets) would have been hundreds 
of millions, so that the mass would 
have flown off in a hyperbolic orbit and 
never returned. 

T HE writer of these lines pointed out 
this difficulty a year or two ago but 
saw no way to get around it. This has 
now been done with marked success by 
Mr. R. A. Lyttleton, a young English¬ 
man folding a visiting fellowship from 
Cambridge to Princeton. 

The writer had considered in a gen¬ 
eral way the possibility that before the 
birth of the planets the sun had been a 
double star, and that it was the,other 
member of the pair that got hit by a 
passing star; but he saw no way of get¬ 
ting rid of the main mass of this com¬ 
panion and of the intruding star and 
leaving stuff enough to make the planets. 
Mr. Lyttleton has shown by simple rea¬ 
soning that it would have neen entirely 
possible for the third body to impart 
such a speed to the companion that h 
was sent off into apace in a hyperbolic 
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Origin of the Planets 


The Lyttleton Theory, New Explanation of Plane¬ 
tary Origin, Which May Continue To Be Heard Of 
. . . Extant Explanations Did Not Wholly Satisfy 


orbit without being itself so much slowed 
that it was unable to escape from the 
sun’s attraction. (The alternative that 
the companion was ejected and the in¬ 
terloper captured is also possible but 
does not concern the present problem.) 
Suppose that the companion and the 
interloper actually collided. As they 
separated, a long filament of material 
composed of stuff mixed by the collision 
would drag out between them. The part 
of this nearest the companion and most 
nearly sharing its speed would fly away 
with it, possibly forming eventually one 
or more planets revolving close to it, and 
the same would be true for the inter¬ 
loper. But if companion and interloper 
went off in quite different directions (as 
is probable) the middle part of the fila¬ 
ment would be left with a much smaller 
motion, relative to the sun, than either 
of them, and this motion might very 
easily be too slow to escape the sun’s 
gravitational pull. Part of the filament 
would then give rise to bodies moving 
about the sun in permanent orbits. These 
would all extend to a distance as great 
as or greater than that of the place of 
the collision, but the angular momen¬ 
tum per ton would be much greater for 
some parts of the filament than for oth¬ 


ers. If it condensed into a number of 
lumps, the primitive planets then would 
have very different values of the angu¬ 
lar momentum per ton, as the actual 
planets do. It is entirely possible, never¬ 
theless, that all should circulate around 
the sun in the same general direction. 

The second great obstacle to a ra¬ 
tional theory of the origin of the planets 
has thus been successfully removed. 

M OREOVER, Lyttleton’s theory with¬ 
out further assumptions removes a 
third great difficulty; namely, the origin 
of the satellite systems. These are ob¬ 
viously miniatures of the solar system 
and we might justly expect that a theory 
which explained the origin of one would 
explain the other. The best that could 
be done on the earlier theories of a 
close encounter with the sun was to as¬ 
sume that the next time the embryo 
planets came near the sun, its attraction 
pulled the satellites out of them. But by 
this time the planets would have settled 
down to nearly elliptical orbits, and the 
argument from angular momentum per 
ton shows that the distance (SA, Figure 
1) must have been about half their pres¬ 
ent distance—far too great for tidal 
disruption. On the new theory the orbits 


of the new-born planets would all pass 
through, or very near, the point of en¬ 
counter. Only the differences in their 
periods would prevent near-collisions at 
their next returns. Fairly close ap¬ 
proaches, sufficient to cause consider¬ 
able changes in the orbits, should occur 
repeatedly, and, in the course of time, 
it is likely that some pair of planets 
would collide, or barely miss one an¬ 
other, and thus provide satellites for 
one or both of them. In the satellite sys¬ 
tems, the central body has most of the 
angular momentum and the distances 
of the attendants, measured in radii of 
the primary, are much smaller than for 
the planetary systems, so that the origi¬ 
nal difficulties are no longer hopeless. 
Even the retrograde satellite of Nep¬ 
tune may be accounted for as a result of 
a collision in which the other body 
passed around Neptune in the opposite 
sense to the planet’s rotation. The rela¬ 
tively enormous size of the moon re¬ 
mains troublesome hut certainly no more 
so than on any earlier theory. 

All told, the new suggestion marks a 
very important advance in the attempt 
to interpret the past of our system. 
Difficulties still remain but these are 
rather of a physical than a dynamical 
nature, and were common to all the older 
theories as well. The old fatal troubles 
which left the would-be student of cos¬ 
mogony almost in despair are appar¬ 
ently vanquished .—Jamestown , Rhode 
Island August 2 , 1936. 



A photograph of Lick Observatory, taken by Oscar 5* Marshall, an amateur astronomer of Pasadena, California—one of the 
founders of me "Telescope Makers of Springfield'* (Vermont) , an amateur movement which has spread far beyond its origins 
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The suspension span over Hell Gate, looking from Queens. The 
main span is 1380 feet long, the side spans 705 feet. Vertical clear¬ 
ance over the river is 135 feet. Width over all is 113 feet, and the 
towers are 315 feet high. The span is stiffened against wind by trusses 
20 feet in depth and a system of bracing below the roadway. The 
roadway itself will safely accommodate eight lanes of motor car traffic 


Vertical lift span in the Manhattan branch, during construction. 
The lift span has a length over the channel of 310 feet, is 55 feet 
above the water in lowered position, and can be raised to provide 
a clearance of 135 feet. Measured in terms of deck area—29,000 
square feet—this is the largest span of its type yet constructed 
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Four Bridges 

Seven Years Building . . . Unite 
Three Boroughs . . . Traffic Sorter . . . 
Part of an Express Highway System 

M OTORISTS in the most congested traffic area in the 
world have recently been able to try out a marvelous 
piece of engineering designed especially to speed lip 
motor traffic and eliminate congestion. This area is a part of 
Greater New York, and the engineering marvel is the Tri¬ 
borough Bridge. In order to visualize the scope of the 
project, it is necessary to keep in mind the fact that New 
’t ork City is composed of five boroughs, one of which— 



Hoisting the vertical lift span from 
car floats on which it was construc¬ 
ted. Massive design of the 210-foot 
towers is shown in this photograph 

Manhattan—is situated on an island, and 
another—Queens—on the western tip of 
Long Island. Any traffic entering or leav¬ 
ing Mtiphattan must make use of bridges, 
tunnels, or ferries. To eliminate many 
of the traffic difficulties occasioned by 
this—from the motorist’s point of view 
—un foil unate geographical situation, 
the Triborough Bridge was cOttceivbd- 
Construction started on 
1929. With a lapse in construction from 
the spring of 1932 to November 19#$, 
due to lack of funds, the bridge Arts 
completed in July 1936. Total was 
60,300,000 dollars. 

Although this newest of the really 
great bridges is usually referred to in 
the singular, it is really composed of 
four over-water spans, with connecting 
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links, and a model express highway, 
totalling 17V2 nriiles in length. The air 
view directly to the right gives a com¬ 
plete picture (looking e^st) of the 
bridge structures and connecting links. 
In the right foreground is Manhattan; 
in the left foreground, the Bronx; and 
in the upper background, Queens. Traf¬ 
fic from Queens is carried first on a 
suspension bridge over Hell Gate in the 
Fast River, thence on a plate girder via¬ 
duct structure across Ward's Island, Lit¬ 
tle Hell (rate, and Randall's Island. On 
the latter is a traffic-dividing junction 
with the Manhattan branch of the struc¬ 
ture. From tin* junction, truss spans 
carry the roadways over the Bronx Kills 
and a large railroad yard to the Bronx. 
The design here is such that, if the Kills 
ever is made navigable, the truss may be 
converted into a lift span. The Man¬ 
hattan branch consists of truss spans 
on Randall’s Island and a vertical lift 
bridge across the Harlem River, The 
Manhattan approach separates into two 
branches to carry traffic directly into the 
streets of the island or to the street 
grade at the waterfront as shown in the 
illustration helow. 


Ramp* at the Manhattan end of the bridge. Traffic to and 
from the interior of the if land use* separated ramp*; east 
waterfront traffic makes use of the curved approach shown 



Aerial view of the Triborough Bridge, showing the completed project and some of the 
approach highways, which, in themselves, constitute a remarkable system for speeding 
up and by-passing traffic around congested thoroughfares. The traffic divider on Randall's 
Island (see also our front cover) eliminates all grade crossings, enables traffic to go its 
way without interference, and permits the collection of tolls with a minimum loss of time 


Cable spinning operations at the Ward’s Island anchorage of the 
Hell Gate suspension span. Two parallel cables 20 3 4 inches in diame¬ 
ter, each containing 9176 wires, carry the weight of the span through 
steel suspender ropes which pass over grooved cable bands spaced 29 
feet apart. These suspender ropes are attached to steel floor beam*, 
eight feet deep, which span the full width of the deck of the bridge 







Our Merchant Marine To Be 


T HE day Congress adjourned it en¬ 
acted a measure which had engaged 
the attention of Congressional com¬ 
mittees for more than a year and which 
on the statute books will be known as 
the Merchant Marine Act of 1936. The 
declared purpose of this Act, the fourth 
great merchant marine measure to be 
enacted into law during the past genera¬ 
tion, is to further the development and 
maintenance of an adequate and well- 
balanced merchant marine under the 
American flag. 

Despite divergent views as to the 
merits of the bill in the form in which it 
finally passed both Houses, its enact¬ 
ment brought a feeling of relief to those 
who realize our weak competitive posi¬ 
tion on the country’s essential trade- 
routes. New legislation had become ab¬ 
solutely necessary if we were to preserve 
and improve the maritime position which 
we have won since the war. It was clear 
to everyone that the system of indirect 
subsidies established by tlie Merchant 
Marine Act of 1928 had not produced 
the results expected by its proponents. 
Not only had it lent itself to certain 
abuses of administrative power, but it 
had failed to protect the American tax¬ 
payer from the unconscionable practices 
indulged in by some of the shipowners 
who were receiving Government aid. Per¬ 
haps the outstanding weakness of the 
Act was its failure to bring about a 
sufficient number of replacements to 
modernize a fleet which has become so 
obsolete that without generous subsidies 
it can no longer hope to compete in in¬ 
ternational trade. 

The new law substitutes a system of 
direct aids for the indirect subsidies now 
granted in the form of compensation for 
the carriage of ocean mails. It contains 
numerous provisions designed to prevent 
laxity of administration. It places on the 


Merchant Marine Aet of 1936... Direct Subsidies 
... Helps Development, Shipbuilding... Strengthens 
Competitive Position . . . Aids National Defense 

By HON. DANIEL C. ROPER 

Secretary of Commerce 


shipowner certain definite obligations 
which were lacking in the old law and 
which it is felt will adequately safe¬ 
guard the interests of the Government. 
Finally—and to me this is the best fea¬ 
ture of the new legislation—it will make 
possible the early and orderly replace¬ 
ment of our antiquated tonnage, includ¬ 
ing about 200 cargo ships which have 
already seen their best days and which, 
because of age, slow speed, and high fuel 
consumption, are dissipating a large 
part of the financial aid received by their 
owners for the maintenance and im¬ 
provement of essential services. These 
antiquated cargo vessels, operated at ex¬ 
cessive cost, have for years been waging 
a losing contest on the country’s over¬ 
seas trade-routes, in competition with 
the newer and more economical ships 
that have been built since the war by 
our numerous maritime rivals. 


While the high cost of operating obso¬ 
lete ships is fully realized by naval archi¬ 
tects, marine engineers, and, of course, 
by the individuals who have the misfor¬ 
tune to own them, I believe that it is 
not so well understood by the public at 
large. We can draw a graphic parallel 
by saying that the attempted successful 
operation of a ship built according to 
pre-war plans and specifications is a 
good deal like trying to make money 
with an auto truck of the vintage of 1914. 
In both cases there are excessive repair 
costs, excessive fuel bills, slowness of 
delivery, and a consequent inability to 
secure high-grade business. Further¬ 
more, when the ships—or trucks—are 
slow, a larger fleet is required to trans¬ 
port a given volume of freight than 
would be the case if the carriers were 
fast, modern, and economical to operate. 

The fact that the United States, due 




yy- ■’ 


A steam-sail hybrid of 
the past century, repre¬ 
sentative of an import¬ 
ant transition period 


Finer than any sailing 
vasaels ever built else* 
where, the American 
dippers were world-fam¬ 
ous carriers of cargo 


to its large number of old cargo ship®, 
has the most antiquated and non-com¬ 
petitive merchant marine of any of the 
principal maritime nations, is no reflec¬ 
tion on the American shipbuilder. Our 
possession of this obsolete tonnage re¬ 
sults in part from the haste which mark¬ 
ed our war-time shipbuilding activities, 
and in part from our subsequent failure 
to realize- bow great a handicap these 
old vessels impose on the American 
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shipowner. As a matter of fact, at the 
time they were built we had little choice 
as to type, sizes, and speeds. So urgent 
was the demand for tonnage to replace 
the losses inflicted upon Allied shipping 
by the German submarines that instead 
of designing ships to embody the latest 
developments in construction and pro¬ 
pulsion, we built our large fleet of cargo 
vessels from already existing plans and 
specifications. In other words, we saved 
time by sacrificing modernity, and I am 
sure that no one can justly blame us for 
doing so. 

The Merchant Marine Act of 1936 
provides the ways and means of build* 




An American steamer of 1904 vin¬ 
tage, still in use although antiquated 

ing new and efficient units to take the 
place of this emergency construction, 
much of which was outmoded even when 
launched. A few figures will help us to 
realize that the new legislation came not 
a day too soon—that unless these old 
ships are speedily replaced with modern 
tonnage, the United States will stand in 
imminent danger of losing its position 
as one of the great maritime nations. 

A pproximately 45 ships of our 

. foreign trade fleet are 20 or more 
years of age—the period usually held to 
constitute the life-span of a steel ship. 
Three hundred and ninety-four more 
will reach this age within the next six 
years. Now, while a ship 20 years old 
may still be in fair physical condition, 
the fact remains that in this age of rapid 
mechanical progress there are other fac¬ 
tors of obsolescense which must be taken 
into consideration. Reverting to our 
parallel of the gasoline truck, we can 
say that no alert business man would 
consider the use of trucks built 20 years 
ago, even if they had never seen a day’s 
service and were just as good as when 
they left the factory. For the reason that 
international rivalry in shipbuilding has 
produced improvements in marine dfc 
sign and equipment analogous to those 
which have taken place in the automo¬ 
bile industry, I think that we should 
consider the factor of mechanical ob- 


snlescence, a* well as that of mere age, 
in computing the useful life of a ship. 

If this suggestion has merit—and the 
experts tell me that it has—the figures 
I have just quoted become fairly sinister 
in their implications. They show that 
under the new legislation, and with the 
least possible delay, we should plan and 
launch a ship-building program design¬ 
ed to replace, within the next few years, 
a grand total of 439 ocean-going ships, 
of approximately 2,600,000 gross ton9. 
The magnitude of the undertaking can 
be realized from the statement that on 
January 1st of this year our entire for¬ 
eign trade fleet, counting vessels of 2000 
gross tons and over, totaled 485 ships, 
of 3,037,000 gross tons. In other words, 
with the exception of 46 ships, the 
greater number of which were built un¬ 
der the provisions of the Merchant Ma¬ 
rine Act of 1928, every American vessel 
now engaged in overseas foreign trade 
will within the next six years be 20 or 
more years of age, and therefore well 
beyond tjie dead-line of complete ob¬ 
solescence if we compute the dead-line 
on the basis of operating efficiency and 
economy. 

Now that new legislation has been 
enacted, I have every confidence that the 
replacement of our old ships by modem 
competitive tonnage will be undertaken 
with the same dash and enterprise in¬ 
variably displayed by our people when 
faced with a real emergency. Have we 
the shipbuilding talent and facilities nec¬ 


One of the two finest liners of our 
merchant marine, the Manhattan 

cssary to insure the success of a program 
of this magnitude—a program which, 
when completed, will he outranked only 
by our achievements in this line during 
and immediately after the war? Let us 
glance for a moment at the long and il¬ 
lustrious record of the American ship¬ 
builder, which extends over a period of 
more than three centuries. 

Our shipbuilding activities during the 
Colonial Period and during the clipper 
ship era is a story which I need not 
dwell upon here. It will suffice to say 
that no finer sailing ships than the fast 
American clippers were ever built any¬ 
where. During the early Nineteenth 
Century, American shipbuilders were 
pioneers in the development of mechani¬ 
cal propulsion, and in the period pre¬ 
ceding the Civil War they led the world 
in the use of steam as the motive power 
of ships. It is true that after the war, 
absorbed as we were in the country’s 
internal rehabilitation and development, 
we became so dilatory and apathetic in 
our attitude toward everything mari¬ 
time that it was not until 1893 that our 
steam tonnage exceeded our tonnage 
under sail. Great Britain’s mercantile 
marine had passed this crucial point 
five years earlier. 

B Y 1914, two of our best equipped 
shipyards were preparing to go out 
of business, owing to a dearth of work, 
when a veritable deluge of orders was 
precipitated by the outbreak of hos¬ 
tilities in Europe. At the time of our 
entrance into the war there were but 
61 shipyards, with 235 launching ways, 
in the entire country. Eighteen months 
later, when hostilities ended, the num¬ 
ber of shipyards had been increased to 
341, with more than 1200 launching 
ways. At the peak of production we had 
a force of shipyard workers exceeding 
in number all the inhabitants of Wy¬ 
oming, Nevada, and Alaska combined. 
We built 2316 vessels, of more than 
13,000,000 deadweight tons—enough to 
line both sides of the highway from 
Washington to Baltimore, and among 
them were the fabricated cargo ships ak 
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Air view of an American shipyard equipped to build fine ships 


ready referred to. The world had never 
seen anything like it. 

Another lull ensued, and it was not 
until the Merchant Marine Act of 1928 
was placed on the statute books that 
the American shipbuilder was given an¬ 
other opportunity to show what he could 
do in the way of building merchant ves¬ 
sels. This time the disturbing factor of 
haste which characterized the feverish 
war construction program was absent. 
Since there was no call for volume pro¬ 
duction, each ship could be planned for 
its particular trade-route requirements. 
As a result, the 33 splendid combina¬ 
tion passenger and freight ships built 
under the provisions of the Act of 1928 
are the equals, in workmanship and 
operating efficiency, of any vessels of 
comparable types, sizes, and speeds that 
the best foreign yards have ever pro¬ 
duced. The fact that most of these ves¬ 
sels have managed to show an operating 
profit, even in the face of depressed 
conditions in international trade, con¬ 
stitutes the strongest kind of an argu¬ 
ment for a replacement program that 
will give us a modern fleet. 

O UTSTANDING among these new 
ships are the two largest merchant¬ 
men ever built in the United States 
the well-known liners Manhattan and 
W ashington. If present plans do not mis¬ 
carry, a third vessel of approximately 
the same type, size, and speed will be 
built in the near future. I mention these 
vessels not because of their deserved 
popularity, but in order to correct an im¬ 
pression that they represent the ultimate 
achievement of which our naval archi¬ 
tects, marine engineers, and shipbuilders 
are capable. The idea seems to prevail 
that because they are less than one-third 
the size of the Normandie and Queen 
Mary , the United States lacks the talent 


to build real superliners. That there is 
no justification whatever for such rea¬ 
soning is shown by the fact that about 
10 years ago—antedating any of the 
popular liners of today—two superships 
were launched in the United States that 
can still match (and perhaps exceed) 
the speed of any foreign superliner, 
while in propelling power they exceed 
all but one. The American ships referred 
to are the airplane carriers Lexington 
und Saratoga . These two great ships of 
the United States Navy show what our 
marine architects, engineers, and de¬ 
signers can do. 

Prediction is always hazardous, and 
I would be loath to say that superliners 
will never be built in the United States. 
There are two schools of thought on 
the subject and both have persuasive 
arguments. The adherents of one school 
justify the huge expense and the element 
of financial risk which are always pres¬ 
ent in such undertakings on the ground 
of national prestige and national de¬ 
fense. The other school takes the pro¬ 
saic stand that ships of smaller size are 
likely to prove better investments. While 
I have an open mind on the subject, I 
cannot lose sight of the fact that for the 
cost of one superliner we could build 
a large fleet of cargo liners of the most 
approved design, and after all these 
cargo liners are the real backbone of 
the merchant marine. It would seem the 
part of wisdom to take care of our es¬ 
sential requirements before we go in 
for costly luxuries. 

I have been at some pains to show 
that what the American Merchant 
Marine needs above all else is a com¬ 
prehensive replacement program. Con¬ 
siderable planning along this line has 
already been done—in outline, if not in 
detail—and I am sure that the United 
States has the technical talent to put the 


plans into effect, now that the necessary 
legislation has been enacted. 

The new vessels to be built under the 
Merchant Marine Act of 1936 will em¬ 
body all the safety devices required by 
the respective types of ships. Passenger 
vessels will be planned to incorporate the 
most approved safety features which 
modern science has devised, with espe¬ 
cial reference to compartmentation, 
stability, fire-resisting materials, fire¬ 
fighting equipment, and life-saving ap¬ 
pliances. American naval architects and 
marine engineers, the peers of any in 
tlie world, may be counted upon to plan 
ships every whit as safe as the best 
productions of our maritime competitors. 
In this connection it might be well to 
point out that according to a compara¬ 
tive table recently issued by Lloyd’s, the 
British classification society, the United 
States and Sweden tied for lowest place 
in the ratio of vessel losses to total ton¬ 
nage during 1934 and the first half of 
1935. This showing, it seems to me, goes 
far to refute the unjust criticisms which 
from time to time have been levelled 
against the safety of American mer¬ 
chant ships. 

T HE Merchant Marine Act of 1936, 
a compromise measure, is by no 
means a perfect piece of legislation. 
There is comfort in the thought, how¬ 
ever, that any defects, omissions, or am¬ 
biguities which may develop under trial 
can be corrected by legislative amend¬ 
ment at future sessions of Congress. The 
strong point in the basic philosophy of 
the Act is what I may call its double- 
barreled insistence that no matter what 
happens the United States is at long last 
going to have an adequate merchant 
marine. 

I take it as a happy augury that the 
Merchant Marine Act of 1936 becomes 
effective at a time when we are rapidly 
emerging from the depression. If wisely 
administered, it should give us, within 
the next few years, a strong and ade¬ 
quate merchant marine, capable of com¬ 
peting successfully with the ships of 
any nation, and of meeting the require¬ 
ments of an expanded Navy in time of 
national peril. Moreover, the contem¬ 
plated shipbuilding program will stimu¬ 
late activity in the heavy industries, 
furnish maximum employment for 
American shipyards, and thus prove a 
contributing factor in stabilizing na¬ 
tional recovery. 

The Commission or Authority pro¬ 
vided for the administration of this Act 
is probably the most important that will 
he appointed in this decade. Its person¬ 
nel needs to be of the highest citizenship 
caliber obtainable. It must be free of 
political control, free of group or in¬ 
terest control; men of tested and proved 
integrity, of national vision and capable 
of thinking for and acting for our entire 
people and nation. 



America from the Am 


T HE conquests of centuries, the ge¬ 
ographical marks left by each suc¬ 
ceeding wave of American pioneers, 
pass in majestic array beneath the fuse¬ 
lage of your swift air-transport plane, 
as you cross the American continent 
after leaving your breakfast table on 
the Atlantic only to seat yourself foi 
late supper the same day on Pacific 
shores. As sky travelers pass high above 
places of scenic and historic interest, the 
many legends which forever attach them¬ 
selves to chapters of American history 
become less obscure. At the end of a 
flight over the transcontinental airways, 
one is able to speak intelligently of the 
Enchanted Mesa, the Sky City of Acoma, 
Meteor Crater, Inspiration Rock, the 
Grand Canyon, and scores of other his¬ 
toric locations of acenic grandeur. 

In less than 16 hours a half-hundred 
anecdotes of history come out of the 
past and refresh your memory as the 
co-pilot in his friendly conversation de¬ 
scribe* |hc ever-changing panorama 
below you. Even ifryou fly at night, and 


the clusters of lights which slip by below 
mark some city or town, there comes to 
mind the tortuous journeys completed 
by wagon-train to found these various 
cities years ago; perhaps the co-pilot 
will tell you that in the last half-hour's 
flight you have covered u distance which 
would have required three weeks by 
covered wagon. 

T HIS age-old trail followed by sky- 
liners has been marked by the 
bleached bones of those who succumbed 
to its devastating thirst, has felt the 
crunch of iron-bound wagon wheels, the 
drive of pounding pistons, the plodding 
of sandaled feet, and now, far above it, is 
heard the whirr of glistening propellers. 

No other mode of transportation can 
give to the traveler such an understand¬ 
ing of this country’s magnitude. In trav¬ 
eling from Atlantic shores to the Pacific 
with the sun’s shadow, the sky traveler 
can see approximately 20 percent of 
the total number of square miles with¬ 
in the United States on this one trip. 


With perfect visibility at 8000 feet, the 
horizon appears 118 miles distant, giv¬ 
ing a visible area of 236 miles by 2567, 
making a total of 605,812 square miles 
of scenery. 

Night flying, especially in moonlight, 
can only be likened to standing by the 
rail of a sleek ocean liner as it plows 
its way through moonbeams reflected on 
dark water. A peculiar light filters over 
the landscape below and, contrary to 
popular opinion, it is easy to note vari¬ 
ous ground formations and see quite a 
distance to the right and left of the 
plane’s course. 

Cities and towns take on a different 
personality at night, each having its 
distinctive formation of boundaries 
marked by lights and shadows. Los 
Angeles id acclaimed by air travelers 
to be the most dazzling approach in 
darkness. Then come Chicago and New 
York. The clear atmosphere of the 
Pacific Coast lends an enchanting 
aurora to a myriad of lights set like 
jewels against a background of velvet. 
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Science \ersus Magic 


ALL over the world small bands of 
/A scientists are “playing doodle-bug 
in the face of mother-earth,” as 
the natives jestingly describe their 
work. These scientists so quickly and 
quietly carry out their mission in a 
community that their presence is scarce¬ 
ly noticed. They operate alike over val¬ 
uable and worthless lands, over moun- 



Figure 1: A crow-section of a typical »alt 
dome. The "wind*” (dotted areas) are 
topped by oil reservoirs around the dome 


Oil Pronpeoting by Physics ... Will Average Oil 
Striked Nine Times out of Ten . . . Using a Simple 
Pendulum . . . Incredible, Uncanny Sensitivity 


By AUBREY 

porous layers of sediment which 
make up portions of the earth's 
crust. Later it was decomposed, 
yielding petroleum. This explan¬ 
ation is verified by the fact that 
oil occurs in all the fossil-bearing 
layers of the earth. Oil never 
occurs in paying quantities, how¬ 
ever, unless there is a porous 
stratum overlain by an impervious 
stratum which blankets or seals 
the oil against evaporation. 

If the make-up of the earth’s 
crust were exactly uniform, there 
would be an even distribution of 
oil throughout the areas of the 
earth where plant and animal life 


D. McFAD YEN 

have escaped long since by evaporation. 

It cannot be told in advance that oil 
is present in the reservoir formation. 
The oil may have escaped in ages past; 
it may have migrated during some re¬ 
mote period when the inclination of the 
porous stratum was different; or it may 
never have been there, due to absence 
of plant or animal life in that area. At 
most, the geophysicist can locate only 
a subterranean formation of the kind 
which experience teaches to he a likely 
storage place for oil. Geophysicists offer 
no fixed formulas for discovering oil. In 
the last analysis it is the drill which 
actually finds oil. However, a skilled ex¬ 
ploration party, working in a favorable 
region, will average strikes in nine 


tainous and coastal regions, even out 
to sea. Their mission is to search for 
deposits of oil—the life-blood of 
modern civilization. 

As between nations, war rnay he 
waged to guarantee an ample oil 
supply. But as between rival oil com¬ 
panies, seeking reserves to meet the 
future needs of their patrons, a war 
of friendly, though keen, competi¬ 
tion is being waged constantly. The 
strategy of this war lias resolved it¬ 
self into a contest to discover and 
explore new oil sources. The battles Figure 2: Cros*-*ection of a typical oil and 

of the major oil companies are being 8 a ® bearing anticline. Oil (black) and 

fought by the geophysical explorer. (diagonal line*) are shown in rock* on 

The procedure followed by the *°P of the "“"d" or «and«on* (dotted) 



out of ten forecasts. 

The most productive oil fields to¬ 
day are in the Gulf Coast area, and 
these fields present a peculiar, though 
familiar, geological picture—the salt 
dome formation. Huge plugs of al¬ 
most pure salt are pushed up from 
the “floor” of the earth (Figure 1). 
These salt plugs measure from one- 
half mile to four or five miles in 
diameter, and are believed to extend 
us far as 20,000 to 30,000 feet into 
the earth. In pushing their way up. 
the salt plugs have broken through 
porous layers of the earth’s crust, 
bending them up to an angle such 
that reservoirs for oil are provided 


geophysical explorer at first blush 

appears like Black Magic in its dark- either had flourished or been de- 

est form. Yet a little investigation into posited. But the earth's crust has 

the work of these scientists reveals that formations which provide reser- 

their practice is based upon some of the voirs into which the oil has col- 

simplest things of every-day life, oper- lected and remains stored. Since 

ating under elementary principles of the oil globules originate in a 

physics known to every school hoy. porous stratum, they have a ten- 

Ordinary clock pendulums of great ac- dency to move along that stratum, 

curacy comprise the wands which when and if it is at all inclined, 

divine the location of oil reservoirs. The combining with other globules 

principle of sound echoes is relied upon enroute. If the stratum is one 

to measure the depth of the oil-bearing which bears water, the oil, being 

formation below the surface of the lighter, will float ahead to the 

eart h- peak of the stratum, where it will 

Oil, geologists tell us, is derived from be concentrated; that is, provided 

animal and plant remains. In ages past the stratum does not reach the sur* 

this organic matter became embedded in face, in which case the oil will 



Figure 3: How a fault breaks the contin¬ 
uity of «n oil-bearing sand, seals the end 
of the stratum and permits oil gradually 
to accumulate th ere’ i f the seal is tight 
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along the flanks of the plug, as well as 
on top of it. Later, the oil contained in 
the distorted layers has moved into 
these reservoirs, the crest of the plug 
usually providing a vast dome filled 
with oil. 

Assuming, as the oil men know from 
experience, that these salt plug9 are 
capped with oil, how would one pro¬ 
ceed to locate the salt plug? 

The story begins in 1583 when the 
great physicist Galileo, according to 
tradition, was distracted from his wor¬ 
ship in the Cathedral at Pisa by a chan¬ 
delier swinging from the ceiling. Its 
regular rhythm caused Galileo to check 
the period of its swinging with refer¬ 
ence to his pulse beat. From this be¬ 
ginning Galileo brought forth the 
modern pendulum, and developed its 
laws. First of all, Galileo made it plain 
that a pendulum swings by reason of 
“gravity” or pull of the earth upon it. Figure 4: Layout of a reiimic or artificial earthquake protecting apparatus 



TTUYGHENS. a Dutchman, being ini- 
XX pressed by the extreme regularity 
of the period of oscillation of the 
pendulum, put it to use as a 
time-piece. Later Huyghens’ pen- 
dulum clocks covered the globe. 

It was known as early as • — 
1671 that a pendulum clock 
loses time upon being moved 
toward the equator, since 
the centrifugal force of the 
earth’s rotation increases as 
the equator is approached. It 
also became known generally 
that pendulum clocks lose time 
when carried from one place to 
another place of higher eleva 
tion; for example, if carried to the 
top of a mountain. When placed 
upon a mountain the pendulum 
slightly removed from the bulk 
of matter constituting the earth, , 
whereby the pull of the earth upon 
the pendulum is diminished, resulting 
in its period lagging, with consequent 
inaccuracy of the clock. It would be 
“slow.” It was later discovered that pen¬ 
dulum clocks also vary in time if moved 
over different portions of flat land. 
Why? Men of science explained that 
this is due to variations in the pull of 
the earth at these several places, be¬ 
cause of non-uniformity in the make¬ 
up of the earth’s crust beneath. For cen¬ 
turies these facts were known. It re¬ 



Figure 5: A seismic prospecting opera¬ 
tor’s field truck carrying the recorders 

force? They concluded that, if a pen¬ 
dulum be placed over or adjacent to a 
salt dome, it should run “slow.” After 
several hours it should be possible to 
detect the effect of the salt plug upon 
the period of its swing. 

Tests demonstrated the truth of this 
reasoning. There was found to be enough 
salt in the average salt plug to vary the 
pull of gravity as much a* 20 to 50 ten- 
millionths from its normal reading (980 
dynes). By comparing the pendulum 


mained for a new type of experimenters, 
led by Dr. E. E. DeGolyer, to put these 
facts and principles into practical use. 

These huge bodies of salt, they rea¬ 
soned, being lighter than average areas 
of the earth, should lessen the pull of 
gravity of the vicinity where present. 
Obviously the variation in the puli of 
the earth due to the salt plug will be 
very alight, probably not over four or 
five ten-millionths from its normal 
value, but there should be a difference. 
But what could treasure so small a 


readings at points spaced two or three 
miles apart along a selected course, it 
was found possible to chart accurately 
the sub-surface formations. The world 
was thus taught how to strike a salt 
dome “right on the nose.” 

The work of Dr, Harvey C. Hayes 
of the United States Geodetic Sur¬ 
vey went far toward bringing the 
pendulum method of geophysical ex¬ 
ploration to its present high efficiency. 
In practicing the Hayes pendulum meth¬ 
od, a string of exactly matched field 


pendulums is set up, with the individual 
pendulums two to five miles apart along 
a course to be explored. Each field 
pendulum station is equipped with a 
radio set for automatically sending a 
signal to the base station upon each 
swing of its pendulum. At a prescribed 
time all the pendulums in the expedition 
are cocked, whereupon a radio signal 
from the base station simultaneously 
releases all for swinging movement. 
Each swing of each field pendulum is 
flashed back to the base station, where 
the progress of the entire set of pendu¬ 
lums is recorded automatically in 
parallel lines upon a photographic strip. 
At the end of two hours, or thereabouts, 
the relative positions of the pendulums 
may be compared by drawing a line 
through the points on the record strip 
indicating the position of each pendu¬ 
lum. This line indicates the geological 
picture of the area below. 

I F a pendulum is to be useful in geo¬ 
physical exploration, its period must 
be known to within one one-hundred- 
millionth of a second. This extreme 
accuracy of pendulums is necessary be¬ 
cause the set-up must be sensitive to a 
departure of two ten-millionths from the 
normal pull of gravity. 

The pendulum method is not re¬ 
stricted to finding salt domes. It is ef¬ 
fective for locating the crest of 
“anticlines” of all types. An anticline 
(Figure 2) is nothing more than an 
arched upward bulge or upfold of the 
earth’s crust. The most common form 
is where the sub-stratum takes a wave 
formation, oil sometimes being en¬ 
trapped under the crests of the waves. 
This formation is quite commonly en¬ 
countered in nearly all sections of the 
world, but the mere presence of an 
anticline does not give assurance that 
oil lies under its fold. 

In another type called “fault forma- 
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Figure 6: An actual oscillograph record of a teismic shot in the field 


tions” the strata have become sheared, 
with the strata at one side of the shear 
being pushed up and sometimes forming 
a pocket (Figure 3). These are quite 
common in the Oklahoma area and 
about the California coast, and in these 
regions usually provide excellent oil 
reservoirs. 

In every case where the denser, im¬ 
pervious stratum of rock which blankets 
in the oil rises toward the surface, the 
period of oscillation of the pendulum 
will be accelerated by it. In thi9 way the 
high point of the anticline may be de¬ 
tected, whether it be the crest of a wave 
formation or the rocks at one side of 
a fault. 

T HE crowning achievement in geo¬ 
physical research is the modern seis¬ 
mic prospecting set-up. For this, again, 
the world is primarily indebted to the 
genius of Dr. DeGolyer, who took the 
crude apparatus developed in Germany 
and developed it to its present efficiency. 

In this set-up (Figures 4, 5) a charge 
of dynamite is exploded electrically, and 
the impulse or shock thereby given to 
the earth travels downward until it hits 
a reflecting layer. At this layer the seis¬ 
mic wave is reflected toward the surface, 
where its presence is recorded by several 
vibration detectors. Each detector is a 
specially constructed instrument which 
converts the mechanical vibration of 
the ground into electrical impulses. 
These impulses are amplified and re¬ 
corded in parallel lines on a moving 
strip of photographic paper, making an 
oscillograph record (Figure 6). On the 
same sheet of paper are also recorded 
the electrical impulses which detonated 
the dynamite, and a series of timing 
marks at equally spaced intervals of 
one hundredth of a second. 

'If tlie time of travel of the seismic 
wave through the earth is known, it is 
possible to calculate the depth of the 
reflecting layer simply by measuring 
the time between the blast and the ar¬ 
rival of the reflected shock at the vibra¬ 
tion recorder. The seismic wave may be 
regarded as a sound wave traveling 
through the earth’s surface, and the ar¬ 
rival of the reflected wave as an echo. 


The accuracy involved in determining 
the depth of the reflecting layer may be 
as good as one-tenth of one percent un¬ 
der favorable conditions. 

The seismic method docs not find oil , 
as such , any more than does the pendu¬ 
lum method. The reflecting layer gives 
no clue that will indicate the presence 
of minerals or other valuable sub-surface 
deposits. It indicates only the depth of 
the layers of the earth, or that there is a 
distinct discontinuity of shape in the 
geology of the region, which is of prime 
importance in the geologic study of any 
prospecting survey. 

The seismic apparatus is now used 
extensively in conjunction with the pen¬ 
dulum set-up to check the depth below 
the surface of the layers of stratum or 
salt bodies picked up by the pendulum 
test. 

The incredible sensitivity of the seis¬ 
mic pick-up can be appreciated only 



Figure 7: Returning after taking a 
field reading on a torsion balance 


after witnessing its performance in the 
field. As a preliminary check upon the 
apparatus, a member of the crew steps 
off 500 paces, and taps the earth lightly 
with his foot. The little recording pen 
must trace in exact response to his 
tapping. 

“We dig a hole about a yard deep, 


to get a firm footing for the seismic 
unit,” one geophysical prospector stated. 
“These seismic detectors, although of 
a light, portable type, will sense in¬ 
credibly small tremors of the earth. For 
instance, we shave off all grass about 
the spot, for even its quivering in a 
breeze will be picked up by the instru¬ 
ments. The wind frequently upsets our 
apple-cart. We find it necessary to fill 
the hole above the instrument level with 
the surface of the ground, to avoid air 
concussions caused by gusts of wind,” 

“During the test,” he continued, 
“every one must remain absolutely still. 
Even to shift your weight from one foot 
to the other might affect the readings 
given by the instruments. That is why 
we first drive all cattle, rabbits, and the 
like from the vicinity we are checking.” 

In a few minutes the geophysicist is 
scrutinizing a jagged line which the 
seismic apparatus has picked up and 
the recorder put in permanent form. 
What does the jagged line say? To read 
it would appear to an outsider some¬ 
what like trying to decipher by sight 
the melody cut in the sound groove of a 
phonograph record. But this man has a 
trained eye. For years he has been de¬ 
coding such signals, A smile spreads 
over his face. “The peak of the sub¬ 
surface incline is right there,” he points 
out. “The formation breaks sharply and 
appears to present a nice receptacle. 



Figurt 6: Hut tat « torsion bed 
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Probably it is filled with valuable oil/' 
The present trend in gravitational in¬ 
strument* is toward a single unit struc¬ 
ture, which is both simple and accurate, 
while designed to give absolute read¬ 
ings. These new gravity meters are trans¬ 
ported in succession to the several spots 
where the pendulum stations are ordi¬ 
narily located. Since they give an abso¬ 
lute reading, the expense and trouble of 





V.*, 


Figure 9: Dr. Ludwig W. Blau, form¬ 
erly a Texas professor of physics 

comparison with a standard, as for in¬ 
stance the pendulum base station, is 
eliminated. 

In the early stages of development, 
gravity meters took the form of the “tor¬ 
sion balance” as designed by Eotvos. It 
was as late as 1923 that Dr. DeGolyer 
brought the first torsion balance to the 
United States from Hungary. 

A TORSION balance (Figure 7) 
consists of a pendant wire upon 
the free end of which is carried a cross¬ 
rod, the cross-rod in turn carrying at 
either end a weight. The weights are 
exactly equal, so that the cross-rod is 
normally in balance. One of the weights, 
however, is hung from the rod, thereby 
bringing it closer the earth than the 
other. The pull of gravity acting on the 
two weights, the one being nearer the 
earth than the other, is resolved into 
a twisting, or torsion of the wire. The 
degree to which the balance rotates and 
twists the wire is an index of the pull 
of gravity of the terrain under test The 
torsion balance is of uncanny sensi¬ 
tivity, being affected by a variation of 
one ten-millionth of a dyne. Two pages 
back it was mentioned that the normal 
force of gravity is 980 dynes. Hence 
the sensitivity of the balance is about 
one part in 10,000,000,000. 

More recent types of gravitometers 
take the form of small, easily portable 
units* One comprises a small body aufifc- 
pended by a piezoelectric crystal to the 
influeBOf of gravity. Delicate electrical 
mean* M circuit with the crystal mea- 
»ur«|in the earthV pull 


upon said body. Another and extremely for use in locating oil wells. In each 

pimple device is nothing but a glorified case the same information is sought— 

capillary tube. The height to which the the nature of the earth’s “floor.” 

fluid will rise in the capillary varies with Although authentic reports indicate 
variations in the pull of gravity. an available oil supply sufficient to care 

In working the ‘‘serpentine” forma- for our own nation for about 25 years, 

tions about Austin, Texas, the appa- the oil companies do not cease their 

ratug so far discussed encounters a vigilant search for new fields. The ma* 

strange rival Curiously enough, this jor oil companies allot millions of 

formation generally*presents “serpentine dollars annually for geophysical explo* 

plugs,” so-called, which have been rations. Even small concerns keep as 

pushed up from below quite similarly many as 20 exploration parties in the 

to the salt plugs. These plugs contain field. The investment of oil companies 

much of the mineral “magnetite,” an in service stations seems to indicate their 

iron ore which may be readily detected conviction that they are in the business 

hy means of a delicate magnet. The permanently, 

principle is simple. As the crest of each 

plug reaches nearer the surface of the “T HAVE revised and expanded my 

earth, the influence of the magnetite A estimate of the available oil supply 

therein upon the instrument increases. so many times,” says Dr. Ludwig W. 

Geophysicists now have a special mag- Blau, Chief of Geophysical Research of 

netic device called a “magnetometer” the Humble Oil Company (Figure 9), 

for this use. It has remarkable sensi- “that now I will not even venture a 

tivity. The geophysical explorer must guess. We have shot over the same areas 

first see to it that no magnetic material of the Gulf Coast three times, and on 

whatsoever is about his person. The each occasion we have located new 

presence of a key in his pocket, or so wells. This is due to the great improve- 

much as a steel pin, or a single iron ments in our instruments, also because 

tack in his shoe, might introduce dis- we can now drill to depths heretofore 

astrous error into the forecast. undreamed of. First we reached the 

Strangely, two nations that yield but shallow, piercement domes alone. Now 

small quantities of oil have been fore- we are picking up the deep-seated ones, 

runners in the study and development which seem to offer a new source of 

of apparatus for charting the structure production. The day of working wells 

of the earth’s crust. These nations an* at depths of 10,000 to 14,000 feet has 

Germany and Japan. Germany has been arrived.” 

motivated hy an interest in pure science Eleven more or less official forecasts 
und the hope of discovering oil or min- of our oil reserve have been made in 

eral deposits. Japan presents an entirely the past 20 years, each succeeding esti- 

different story. Frequent earthquakes, mate being higher than the one before, 

with resultant destruction of property, If the 1920 estimate on recoverable oil 

brought the Japanese nation face to remaining in the fields of the United 

face with the need for earthquake pre- States had been correct, automobiles 

diction. Under Dr. Kyoji Suyehiro, di- today would be rusting by the roadside, 

rector of the Earthquake Research and men formerly employed in the pet- 

institute of Japan, maps of the entire roleum industry would be seeking jobs 

sub-surface of Japan are being made, in other fields. It is the work of the 

showing precisely which sections of the small hands of geophysical explorers, 

earth’s crust are most subject to quakes. even though it appears that they are 

The same kind of instruments, as de- just “pluying doodle-bug,” that fore- 

vised hy the Japanese for use in locating stalls our facing such an event as an 

earthquake areas, are equally adapted actuality. 



Figure 10} Saismlc prospecting with a seagoing tractor in a Louisiana swamp 
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Stopping Humminc 
Birds' Wings 

A REM ARK ABLE o no-h tin <i red-thou - 
3andth-of-a-*econd stop motion photo¬ 
graph of female ruby*throated humming 
birds hovering about vials of sweetened 
liquid is reproduced on this page. Professor 
Harold E. Edgerton. Kenneth J. Germc- 
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Humming birds hovering 

shausen, and Herbert E. Grier of the Massa¬ 
chusetts Institute of Technology, where this 
high-speed method of photography was de¬ 
veloped, found that, in hovering, the wings 
move at the amazing speed of nearly 60 
beats a second. Although perches are pro¬ 
vided, the birds prefer to hover while feed¬ 
ing. This photograph, probably the first of 
its kind showing the wing action of the 
humming bird, was made at the home of 
Mrs. Laurence J. Webster at Holderness, 
New Hampshire, where Mrs. Webster, 
founder of the New Hampshire Nature 
Camp, has devoted years to the study of wild 
bird life. These tiny visitors are so tame 
they take food from Mrs. Webster’s lips and 
perch on her head and shoulder* while 
awaiting their turn to feed. 

Gasoline from Ga? 

C RACKING heavy oil to increase the 
output of gasoline from crude oil re¬ 
sults in splitting large molecules of the 
oil into smaller ones. Some of these split 
molecules are the right size for gasoline but 
others are too small and have been used as 
gaseous fuels in place of liquid gasoline. 

m... 


Several methods have been suggested for 
“reforming” these fragments of molecules 
into the larger ones of liquid gasoline. Re¬ 
cent investigations by Ipatieff and Corson 
of the Universal Oil Products Company 
have shown that it is possible by the use 
of phosphoric acid as a catalyst to convert 
more than 70 percent of ethylene into liquid 
fuel. They have further found that the “re¬ 
formed” gasoline from ethylene (one of the 
plentiful gases produced in cracking) has 
an unusually high octane rating so that 
it is especially valuable in modern motors.— 
1). //. A. 


KING COTTON 

i^OTTON still holds its position 
^ of importance in the textile 
fiber field. This is mainly due to its 
numerous industrial usee. For ex¬ 
ample, more than half a million 
boles weffe used in automobile tires 
in 1935. 


Pneumonia Today 

F ORTY years ago there was an attitude 
of absolute pessimism on the part of the 
medical profession and public health work¬ 
ers regarding pneumonia. Doctor Osier then 
said that pneumonia was a self-limiting 
disease for which nothing could be done to 
abort or prevent, A similar more or less 
hopeless attitude has persisted until recent 
years, during which new and hopeful addi¬ 
tions have been made to our knowledge of 
pneumonia. 

One of the new principles which has been 
evolved is the r®e**gnition of the fact that 
pneumonia is not a single disease, but a 
group of diseases. When we use the term 
“pneumonia* we are about at the same stage 
as we were 50 years ago when “enteric fever” 
and “inflammation of the bowels” were 
common terms, The recognition that pneu¬ 


monia is not one, but a group of diseases 
has been one of the most important factors 
in developing present-day methods for its 
control .—Health News, bulletin of the New 
York State Department of Health. 

Mending 

M ENDING woods—those plastic, putty- 
like mixtures of wood flour and a 
bonding agent—have been with us for some 
years and many uses have been found for 
them. They are particularly valuable in the 
home or factory workshop for woodwork, 
furniture repair, and so on. 

Four well-known companies—the Sher¬ 
win-Williams Company, Premier Chemical 
Corporation, Detroit White Lead Works, 
and Acme White Lead and Color Works— 
have recently developed and put on the 
market new mending woods in which the 
bonding agent is a Bakelite resinoid. This 
base is said to provide superior bonding 
strength and has many other advantages. 
The resinoid makes the wood, after hard¬ 
ening, impervious to common acids and al¬ 
kalies, water and gases. All four of these 
companies package their mending woods 
in both cans and collapsible tubes. 

Longest Rails Ever Laid 

C ONTINUOUS welded rails, 4000 feet 
long, the longest ever laid on a rail¬ 
road system in one piece, are shown in 
our illustration as they were prepared for 
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Speed and thrill* are assured on this new dirt-surfaced road-racing track 


laying in the Blossburg tunnel of the 
Northern Pacific Railway’s main line 
through the summit of the Rockies just 
west of Helena, Montana, The rails were 
welded together aboard 90 gondola cars 
from which the ends bad been removed. The 
picture shows them on the cars. 

Journal^ served as rollers underneath the 
continuous rails and facilitated unloading 
which was accomplished by parting the 
train in the middle and pulling half the 
cars at a time out from under the rails, 
permitting them to settle to the track. Each 
continuous rail weighed 85 tons. Similar 
continuous rails were laid recently in the 
4000-foot Bozeman tunnel of the Northern 
Pacific between Livingston and Bozeman, 
Montana. 


EXPLOSIVES 

URING the first six months 
of 1936, 30,249,819 more 

pounds of industrial explosives 
were used in the United States than 
in the corresponding period of the 
year before. Mining, construction 
enterprises, and quarries used most 
of these explosives, but farmers 
used more than the preceding year 
for ditch blasting, tree planting, 
and so on. 


A Railroad Experiments 

HREE new experimental types of pas¬ 
senger coaohes, representing highly 
modernized features of interior arrangement 
and design, and all completely air-condi¬ 
tioned, have been produced by the Pennsyl¬ 
vania Railroad and are now being operated 
in test service between New York, Phila¬ 
delphia, Baltimore, and Washington. The 
principal object of the trial runs, which 
will later he extended to other sections of 
the railroad, is to ascertain the reactions of 
the public to the new features of comfort 
and convenience embodied in these cars. 

Experimental car No. 3525, known a< 
Scheme No. 1, provides seating capacity for 
60 passengers. It embraces new double 
seats, revolving so that any pair may he 
placed facing in the normal crosswise posi¬ 
tion, outward facing the windows, or in¬ 
ward facing the aisle. 

Experimental car No. 3521, Scheme No. 2, 
also has a capacity of 60 passengers. The 


double revolving seats, built on stainless 
steel frames, provide an entirely new fea¬ 
ture in the form of folding trays fitting into 
the hacks which may be used by the pas¬ 
sengers at the rear of any pair of seats for 
writing or game playing, or for the serving 
of coach lunches. The cars are constructed 
with long flush windows having no project¬ 
ing sills or frames and each consists of a 
single pane of glass 2 feet 8 inches by 5 
feet 2 inches, giving an extremely broad and 
inviting range of vision. 

Experimental car No. 1735, Scheme No. 
3, is intended primarily for use in long¬ 
distance overnight service. It accommodates 
42 passengers in 14 double seats on one 
side and an equal number of single seats 
on the other. The seats are all of extra 
width, all revolve and all are made to re¬ 
cline in three positions at the touch of a 
button. This car is equipped with extra 
large toilet and wash-rooms in the center. 
In the air-conditioning equipment of this 
ear the cooled air enters through a decora¬ 
tive duct in the ceiling which distributes 
it evenly throughout the cur. 


Vacuum Packed Milk 

\ r passing the top of a full milk bottle 
through a space filled with live steam 
and then capping it quickly, milk is now 
packed in a partial vacuum. The caps used 
are metal so that when the steam shut up 
in the small free apace in the bottle con¬ 
denses to leave a vacuum the milk is com¬ 
pletely protected. The advantages claimed 


for the new method of packing are that the 
milk will remain fresh at room temperature 
for as long as 48 hours and can be kept in 
a refrigerator for 6 weeks; the seal cannot 
he tampered with and is tight enough to pre¬ 
vent any contamination; because the vac¬ 
uum on the top of the bottle holds the cap 
tightly in place, there is no leakage either 
in or out of the bottle. The new method of 
sealing is carried out on an automatic ma¬ 
chine and is completed within 30 seconds.— 
J). H. K. 


Million Dollar Track 
Revives Road Races 

FOUR-MILE, serpentine, dirt track 
costing a million dollars to build and 
accommodating more than 50,000 spectators 
will be ready on the old Roosevelt Field in 
Long Island, New York City, in October, 
when about 50 cars will race for prizes 
totaling about 75,000 dollars. Road racing 
seemed to he finished in 1917, owing to its 
dangers, hut the new traek will bring the 
sport hack with all the thrills but minus 
many of the hazards. The October event, 
which will he a 400-mile contest, will be run 
on a track containing 20 turns—reverse 
turns, hairpins, double twists, and others— 
but the track is all on the flat and therefore 
under engineering control at every turn. 

The track carries on the speed tradition 
of the site on which it is constructed, for it 
is the field from which transatlantic flights 
have been started by such ace flyers as Lind¬ 
bergh, Chamberlin, and Byrd. 

George H, Robertson, vice-president and 
general manager of the Motor Development 
Corporation of New \ f ork, which is building 
the track and who himself a quarter of a 
century ago won the Vanderbilt classic, said, 
in commenting on the plan of the track: 

“The track will be protected on each side, 
the full length of the course, by steel guard 
rails. Beyond the rails, and between the 
track and the spectators, there will be a 
safety zone 30 feet wide. At the edge of this 
zone there will he a heavy steel wire fence. 

“At various points on the course signal 
lights will he placed, each having a red, a 
yellow, and a green light. In the event of 
serious accident, any one of five field judges 
situated in towers at different points can 
throw the yellow light to all cars to alow 
down. The chief judge can throw the red 
light which will stop all cars if necessary. 
The green light is the all-clear riding light.* 

Additional protection is being provided 1 



No. 3. On* of dire* new experimental rail toad coaches 
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by concrete walls at the most important 
turns. Since on the straightaway it is ex¬ 
pected that the drivers will be making up 
to 150 miles an hour, a chute has been pro¬ 
vided at the turns so that if the driver over¬ 
rides the turn he can roll harmlessly down 
the chute and out of the way of the cars 
behind him. The track will have a treated 
dirt surface and the width of the track will 
vary from 60 feet to 100 feet, while the 
straightaway will be 80 feet wide except at 
the pits, where the width is 100 feet. There 
will be a 150 foot width for the turn at the 
end of the straightaway—the hardest of all. 

Prize Winning Paper 
on Rocket Design 

A nnouncement has just b«n made 

. that the annual prize pi 5000 franc* 
awarded in the Rep-Hirsdlr Astronautics! 
competition in Paris will be divided be¬ 
tween the American Rocket Society and 
Alfred Africano, the author of a paper en¬ 
titled “Design of a Stratosphere Rocket.” 
We heartily congratulate both the Society 
and its president, G. E. Pendray, whose 
patient efforts we have described, and the 
author, who is following up this triumph 
by a trip to Europe to survey the latest 
foreign developments in rocket design. 

Mr. Africano has given us permission to 
abstract his valuable work, and we are all 
the more happy to do so because it con¬ 
stitutes not only a record of skilled experi¬ 
mentation but a thoroughly sound intro¬ 
duction to this new and difficult art. 

First of all there is given a description— 
for the first time in truly technical form— 
of how rocket motor experiments may be 
carried out. While infinite patience and 
some courage are required for such in¬ 
vestigations, the expenditures are relatively 
small. Other groups besides the American 
Rocket Society are sure to make similar 
attempts in various parts of the country. 

The arrangement of the proving ground 
on the estate of Mr. Pendray, the instrument 





Rocket proving ground 

board, and the barricade which protects the 
experimenters are shown. In another illus¬ 
tration there is a close-up of a typical 
rocket motor in position for a test. 

The main elements of the rocket motor 
may be listed as follows: a. The nozzle from 
which the jet issues; b. The aluminum com¬ 
bustion chamber; c. Fuel and oxygen in¬ 
let; d. Quick-opening valves; e. Safety 
valve; f. Hydraulic piston (for test pur¬ 
poses only) ; g. Copper liquid-oxygen tank; 
h. Copper liquid-fuel tank; i, 'Angle-iron 



Test set-up for rocket motor 


frame of proving stand; j. Pipe connection 
to chamber pressure gage. 

The nozzles used at first were of cast 
aluminum, which burned out after each 
run. Later, the nozzles were machined from 
niohrome steel rod, threaded at the lower 
end so that they could be screwed into the 
exhaust end of the combustion chamber. 
The combustion chamber itself was made 
of aluminum for all but one of the rockets. 
It consisted of two cylindrical end parts, 
shaped inside as hemispheres of one-inch 
radius. In between the hemispheres cylin¬ 
ders of varying lengths could be inserted 
and bolted rigidly in place. Thus the effect 
of varying length/diameter ratios could be 
determined. The fuel (generally gasoline) 
and the liquid inlet orifices were drilled in 
a nichrome plug, screwed into the lower 
or feed end of the combustion chamber. 
Both the fuel tank and the liquid oxygen 
tank were made of copper, three inches in 
outside diameter and 21 Ml inches long. The 
liquid oxygen was poured into the tank by 
rather primitive methods. As the liquid 
oxygen (intensely cold to begin with) ab¬ 
sorbed heat from the air, it built up pres¬ 
sure in the free space at the lop of the 
oxygen tank. The building up of the* pres- 



Intvriorvrracgemcnt of tbe parti 
of a rocket motor using liquid fuel 


sure was rather slow, about 125 pounds per 
square inch in a minute’s time. Nitrogen 
gas under a pressure of 450 pounds was 
forced into the top of the fuel tank. This 
slow building up of the pressure was a 
blessing to the investigators since they had 
plenty of time to run behind the barricade. 
When a pressure of 450 pounds per square 
inch in the oxygen tank wsb also reached, a 
switch was closed, firing a gunpowder fuse 
securely fastened to the mouth of the nozzle. 
The moment this fuse was seen to be burn¬ 
ing vigorously, two quick-release valves 
were opened simultaneously by a tug on a 
cord. 

If the method of ignition succeeded—as 
it generally did—a jet of brilliant white 



A contemplated stratosphere rocket 
and details of some of the impor¬ 
tant features. A parachute is pro¬ 
vided to carry instruments to earth 

flame shot up instantly three or four feet 
from the nozzle and the typical power¬ 
ful roar of the rocket motor was heard, 
making the surrounding ground vibrate 
from the intensity of the sound and forces 
luring released. Reports were that the roar 
of the jet was heard three miles away, and 
this will be readily believed by anyone 
who witnessed the tests. 

There was plenty of excitement for the 
courageous men who practiced this fasci¬ 
nating hobby. Blit they did not seek amuse¬ 
ment alone. On the contrary, little by little 
they developed a real technique of experi¬ 
mentation. 

Since the jet reaction was downward, its 
thrust was made to force down a piston in 
a cylinder filled with water. The increased 
water pressure registered on a gage, and 
gave a continuous indication of the amount 
of thrust obtained during a run, A second 
gage was connected to the fuel tank measur¬ 
ing the pressure of the nitrogen gas as it 
forced the fuel into the combustion cham¬ 
ber, A third gage measured the pressure 
built up above the liquid oxygen. A fourth 
recorded pressures in the combustion chain* 
ber. The fifth dial showed the time of com¬ 
bustion in seconds. 

By photographing these dials simul¬ 
taneously with a motion picture camera* 
the exact relationships of these five quan¬ 
tities at all times during combustion was 
permanently recorded. In addition, de¬ 
tailed records ware kept during each rtm 
of the kind and amount of fuel and liquid 
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UNIQUE 


A magazine 
devoted solely 
to the short story 
—neither a digest nor 
reprints—and praised each 
month by critics , readers , writers. 


Story 


holds a place unique in modern letters. Founded to print 


good stories, regardless of who wrote them, STORY broke through 


the traditional restrictions of formulas and hig names. The result 
has been remarkable. More new talent has been “■discovered” by 


VITAL 

“Really freak, vital piece* 
. • • Certainly worth the 
price of admission • . 

William, Sot kin 


FINEST 

‘‘STORY i* the finest short 
story magazine in the 
world.” 

Edward /. O'Brien 


REMARKABLE 

“A remarkable maga¬ 
zine.” 

Havelock Ellis 

EXCELLENT 

“It 1* excellent. I have al¬ 
ways known, of course, 
that there were some good 
stories being written but 
certainly 1 have never seen 
so many in one periodi¬ 
cal.” 

Granville Hicks 


VARIED 

“The magazine has no 
aesthetic or political or 
economic axes to grind, 
and its contents are re¬ 
markably varied.” 

Llewellyn Jones 


STORY than by any magazine of our day. 


Publishers, critics, writers and thousands of readers have 
learned to find in STORY each month the finest short stories of our 


SIGNIFICANT 

“I never thought there 
could be collected in one 
book so many significant 
stories, live-born tales 
that continue to throb 
long after the reading of 
them,” 

W. R. Wunch 


day. 


STORY 

432 Fourth Avenue 
New York, N. Y. 

Please enter my subscription to STORY for 5 
months, for which I enclose $1. 


SPECIAL 

INTRODUCTORY 

OFFER 


Name 


PRE-EMINENT 

“STORY is coming more 
and more to be recogniz¬ 
ed today as the pre-emi¬ 
nent magazine in it* 
field.” 

.Son Francisco Chronicle 


ORIGINAL 

“Most original and reada¬ 
ble . .. No summary could 
hope to convey the deli¬ 
cate qualities inherent in 
the narratives.” 

London Times 


Street 


City. it,:.'. .*>:■.State 


SA-lfr j 
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432 Fourth Avenue 
New York, N. Y. 
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Directory of Technical Services 


Notice: 


Scientific Conftuhants 
Research Laboratories 
Apparatus Dealers 
Model Makers 
Chemists 


/~)UR readers daily ask us to recommend organizations that are fully qualified 
” to perform for them some technical service or who can supply materials 
and equipment for scientific, industrial, or engineering work. This “Technical 
Services” advertising section has been established as u means of keeping ever 
before our readers the professional cards of individuals and companies in these 
fields. It is planned to segregate this section in future issues on a page or pages 
next to editorial text—no display ads. Each “card” will be limited to either one 
inch or two inches. ^Phe cost is small. Write for further details .—Scientific 
American. 


PERFORMANCE FACTS 

—the basis for goodpurchasing and selling 


ELECTRICAL TESTING LABORATORIES 


•Oth ST. and (ACT (NO AVI., NIW YORK 


SAFR.WSKI 
OPTICAL WORKS 

TELESCOPE OBJECTIVES 
Accurate Prisms and Lenses 
168 W. 23rd St. New York City 


Authors, Writers, Speakers, 

Technical and Scientific Subjects 

Your manuscripts, college 
theses, speeches edited and 
criticized for style and dic¬ 
tion; suggestions for rewrit¬ 
ing given; possible markets 
quoted—$1 00 per thousand 
words. 

Highest references 

TECH EDITORIAL SERVICE 

26 West 40th Street, New York City 


oxygen used, the rocket motor dimensions, 
and all observed phenomena. Something 
like a pint of gasoline was used on the 
average run, and about a quart of liquid 
oxygen. 

With the chamber of dimensions pre¬ 
viously given, and with a nozzle throat of 
about V ’2 inch diameter, jet reactions of be¬ 
tween 57 and 128 pounds were secured. The 
duration of the reaction was about eight 
seconds. The velocity of the exit jet was 
estimated to be about 4000 feet per second. 
The thermal efficiency was somewhere in 
the neighborhood of 6 to 8 percent, which 
is low, 

A great number of things were learned 
from these tests. Alcohol proved a more 
efficient fuel than gasoline. Nichrome noz¬ 
zles stood up remarkably well under the 
terrific temperatures of 3000 degrees, Fah¬ 
renheit (so estimated from the white color 
of the jet flame), much better than the cast 
aluminum nozzles which were first thought 
to he adequate. A carbon chamber and 
nozzle proved unsatisfactory. The alcohol 
burned more smoothly than the gasoline 
because of its chemical homogeneity. Con¬ 
trary to a general belief, the liquid fuels 
proved to be infinitely superior to gun¬ 
powder. Gunpowder is violent, dangerous, 
acts much more quickly than the liquid 
fuels but develops a smaller value of jet 
reaction multiplied by time. If these ex¬ 
periments had done nothing more than 
dispel the notion that gunpowder can be 
used for rockets, they would have thor¬ 
oughly justified themselves. 

We cannot, unfortunately, go into all 
the mathematical treatment which Mr. 
Africano haa given this subject. HU paper 


will be a classic from which references will 
l>e drawn for many years to come. In par¬ 
ticular, he has gone carefully into the 
actual design of a rocket for high altitude 
flight. While the present thermal efficiency 
and the propulsive efficiency of the rocket 
motor are low, Mr. Africano has made out 
an excellent theoretical case for a high 
speed high altitude rocket, with serious 
possibilities for meteorological and cosmic 
ray research, and with possibilities also as 
an offensive weapon. It is a strange thing 
that every advance in applied science seems 
to lead to a new method of destruction. 

Without going into the actual calcula¬ 
tions, we shill refer briefly to two sketch 
designs which the author has supplied. 

A careful reader, by following these dia¬ 
grams, will see readily how the experience 
gathered at the test stand has led to an 
entirely logical conception of a rocket motor 
with combustion chamber, water cooling, 
refractory lining*, ignition, nitrogen control 
of the fued, and so on. One of the diagrams 
shows a stratosphere rocket equipped with 
a parachute-ejecting mechanism to carry 
the meteorological instruments down safely. 
A magnetic control is also provided for the 
parachute ejection.— A. K. 


A Hardship to Private 
F LIERS 

A N elaborate system of traffic control has 
, been developed by the Department of 
Commerce. Flight* on a heading from zero 
to 179 degrees—that is, east, generally 
speaking—mu*t be at odd thousand feet, 
that it 100ft, 0000, 5000 feet, and *o on. 


Flights on a heading from 180 to 359—that 
is, West—are at even thousand feet, 2000, 
4000, and so on. Crossings are at 500, 1500, 
2500 feet, and so on. 

Air transport planes fly according to this 
formula and are in contact with the airport 
by two-way radio so that overtaking at the 
same level, or collisions are guarded against. 
Pilots leaving airport* receive careful in¬ 
structions. 

But private planes are not as a rule 
equipped with two-way radio telephone, be¬ 
cause of the expense involved. In conditions 
of low visibility they do not receive permis¬ 
sion to use airways. That is a serious hard¬ 
ship for private owners who wish to use the 
airway aids to navigation in cross-country 
work. Yet how can the rule be changed? 
The answer is that the rules cannot be 
changed, but that manufacturers must find 
a way of building inexpensive sets, and they 
are already working on these lines. More¬ 
over, if a ship has been bonded with copper 
strips connecting all metal parts, a radio 
telephone set can he rented and quickly in¬ 
stalled for a special flight.— A. K. 


Largest Drop Test Jig 

E LABORATE methods of calculating the 
strength of the airplane have been de¬ 
veloped, and structural failures in flying 
are rare ilKleed. Nevertheless, engineers 
sometimes prefer to test various parts of the 
aircraft to destruction instead of relying 
solely on calculation. One of our photo¬ 
graphs shows the method employed by the 
Boeing Aircraft Company in testing the 
main landing gear assembly of one of its 
giant four-engined bombers. This “drop- 
test jig** is the largest in the world. 

Thirty feet in height, the jig is construct¬ 
ed of structural steel on a concrete founda 
tion. Loads are placed on a moving car¬ 
riage which is guided by large ball bearings 
fitted around a track running the entire 
vertical length of the jig. 

To simulate the shocks likely to meet the 
bomber in a rough landing, a load of 16,000 
pounds of lead was placed on the carriage 
of the jig and dropped 24 inches to produce 
the tremendous impact load of approxi¬ 
mately 40 tons. As the entire gross weight 
of the )>omber is only 16 tons, and as this 
weight is distributed between the two 
wheels, this means that the landing gear 
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and shock-absorbing struts were able to 
absorb more than five times the weight of 
the airplane—which is considered ample 
strength by the best authorities. — A. K. 


Should Airplane Fares 
Be Reduced? 

A IRLINE passenger fares average six 
. cents per mile. Until June 1, 1936, 
this compared favorably with rail plus Pull¬ 
man fares. After that date the cost of rail 
plus Pullman was reduced about 20 percent. 

But last year there were 746,969 paid fare* 
on the domestic airlines, yet only 200,000 
individuals traveled by air. This indicates 
that people who use the air do so frequently 
and they can reduce the cost of air travel 
by buying scrip tickets (500 dollars worth of 
air transportation for only 425 dollars). 
Also, obsolescence in air transport is rapid, 
equipment is expensive, and the higher cost 
of tickets is more than balanced by the 
time saved, the reduced expense for meals 
while traveling, and so on. 

Hence the opinion of a well informed 
group of aviation men, chatting peacefully 
after lunch, was that air travel is worth 
some differential and that the operators who 
are just coming out of the red should keep 
to the present scale of prices for some little 
time.— A. K. 


A Radio Echo Altimeter 


S OME eight years ago Dr. E. F. W. Alex- 
anderson of the General Electric Com¬ 
pany developed and tested a iadio echo 
altimeter of considerable promise. No de¬ 
tailed description was ever released, and 
the instrument did not pass into commercial 
use. Now that fog and blind living are more 
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Indication# on the radio altimeter 


commonly practiced, interest in the radio 
echo altimeter is reviving, and we were 
glad to read even a rudimentary description 
of the device in the Journal of the Aero¬ 
nautical Sciences. 

The radio echo altimeter consists of a 
single-tube radio receiver, operated with a 
single wire antenna trailing behind the 
plane. The receiver is so designed and ad¬ 
justed that it radiates a wave towards the 
ground and almost simultaneously receives 
the echo reflection o£ thin wave returning 
from the ground. 



A DISTINGUISHED ADDRESS 
AT THE HEART OF THINGS 

On residential Paik Avenue, withdrawn from 
noise and confusion, yet only three minutes from 
Grand Central, eight minutes from Times Square 
and the theatres, fifteen minutes from Pennsyl¬ 
vania Station and Wall Street . . . The Waldorf- 
Astoria is in the heart of the New York that 
interests you. 

Rooms are in charming private-home taste 
with every new-day convenience: wardrobe- 
fitted closets, baths with tub and shower, ciicu- 
lating ice-water, radio, comfortable beds. Single 
rooms: $6, $7. Double rooms: $9, $10. 

THE 

WALDORF * ASTORIA 

PARK AVENUE • 49TH TO S0TPT • NEW YORK 
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. for timely, AUTHENTIC information 

about YOUR HEALTH 



HYGEIA 


THE 

HEALTH 

MAGAZINE 


ASfuciaJt Offiet 


MONTHS 


of HYGEIA, and the 64- 
page booklet “ANSWERS BOTH 
TO POPULAR HEALTH FOR 
QUESTIONS” 


Your Health and how to keep it is a vitally important Bubject. 
HYGEIA, the health magazine, in published by the AMERICAN 
MEDICAL ASSOCIATION to give you—in the most interesting 
form possible—a monthly health review of important advances all 
along the line of HEALTH. 

THESE ARTICLES in the OCTOBER issue of 
HYGEIA were WRITTEN FOR YOU! 


1 


The Technic 
of Sleeping 

• 

15 to 85 Per 
Cent Harbor 
Pneumonia Germs 

• 


W ill Neglect 
Ever Place 
You in the 
Hospital? 


Keeping Your 
Mental Poise 


The “Lonelv 
Child” Problem 


# 


Question and 
Answer Depart¬ 
ment—A regular 
monthly feature 


Do you count sheep, review the activities of the day, or out¬ 
line your course for the morrow, to induce sleep? fining to 
sleep promptly is, to a large extent, a matter of educating 
your body and mind to complete relaxation. This article may 
be the key that will unlock tne door to a happier, more health¬ 
ful 24-hour day, both while you are awake and asleep. 
Reports from group examinations reveal these startling fig¬ 
ures. Consequently many healthy individuals can, under cer¬ 
tain conditions, become seriously ill with the disease without 
the slightest expectation or warning. What you as a layman 
should know about pneumonia and its control is dearly ex¬ 
plained by Dr. Hcrschcnsohn in “The Pneumococcus'’. 

Let us take a brief visit to a hospital. Here we will see club¬ 
footed Jimmie, age 7, in agony because correction was not 
started when 10 days old; Betty, four years old, dying from 
diphtheria—no toxin—antitoxin or toxoid was given at 6 
months; an infant with congenital syphilis whose mother 
considered it a nuisance to take weekly treatments ; a young 
man who took castor oil to relieve a severe abdominal pain ; 
and many, many similar cases, each a pitiful and all too com¬ 
mon sacrifice on the altar of neglect. Will vou l>e guilty ? 
Read “IT NEVER SHOULD HAVE HAPPENED ", 

Are you a calm and collected individual every minute of the 
day ? Do you believe that you are immune to hysteria ? What 
is hysteria, what causes it, how docs it make a person act 
under extreme conditions and what should be done alxmt it ? 
For the answers to these and a multitude of other questions 
about the human mind, be sure to read “THE HIDDEN 
MONSTER”. 

Both rich and poor may be guilty of heaping coals instead of 
sympathy and understanding upon the head of the lonesome 
child. A large majority of cases could lie avoided—if parents 
would only give a little consideration to the cause and take 
definite steps to have it removed. This article will help you to 
recognize what the causes are and tell you how to go about 
eliminating them 

This department does not furnish mail-order diagnoses or 
prescribe medical treatment. It does, however, reply to thou¬ 
sands of health questions each year that can ?>e answered 
intelligently without seeing the patient. The answers are 
carefully prepared by recognized authorities. 


Dlst, Extrcitc, Reducing Motherhood, In- 
I font Coro, Sex Education, Child Training, 

Mental Health, Health Taaehinf, Disease 
Published by the Prevention, New Medioal Ditoaverles. 

| | # AMERICAN MEDICAL ASSOCIATION 


AMERICAN MEDICAL ASSOCIATION 
535 North Dearborn Street—Chicago 

0 You may enter my order for the 6-monlh Introductory sub¬ 
scription to HYGEIA, and eend me the premium booklet, 
“Answers to Popular Health Question*”. Remittance of $1,00 
la inclosed. 

Name... . .. . ...... 

Address.......__. .— - . . 



into the characteristic pattern* of a “stand¬ 
ing* wave with well defined maxima and 
minima which are directly indicated on an 
instrument dial. The appended diagram il¬ 
lustrates the working of the instrument. Al 
some predetermined height—aay 1500 feet 
or more—the pointer is at “set.* If the 
height above the ground drops to a little over 
1000 feet a gong rings. At 650 feet, a horn 
.sounds. Below this the needle swings with 
more and more amplitude. Thus, warning 
io the pilot flying over hilly country is com¬ 
plete. Flight testa proved satisfactory under 
conditions simulating what is likely to occur 
in actual cross country work. The whole 
instrument weighed only six and one half 
pounds.— A. K. 


OCEAN TREASURE 

d~hNE square mile of the Atlantic 
Ocean 76 feet deep carried a 
treasure of 73,094,600 dollars as it 
was pumped through the bromine 
plant near Wilmington, North Car¬ 
olina, during the past 12 months. 
That plant was interested, however, 
only in the ethylene dibromide. 


“Corrosion Specimens” 

P HYSICIANS are interested in the blood 
vessels which supply each organ of the 
human body or any animal organism with 
blood. They ure constantly studying the 
arteries which carry blood from the heart 
to the organs, as well as the veins which 
carry blood away from the various organs 
to the heart. In order to make these vessels 
visible in organs removed from the body, 



A group of “corrosion specimens” 

a new method has been developed by Dr. 
Joseph K. Narat at the University of Illi* 
nois. College of Medicine, 

The organ is freed from blood by flushing 
the blood vessels with water and an air 
stream. After that the resin Vinylite is in¬ 
jected into the blood vessels. A manometer 
gages the necessary pressure. The solution 
of resin injected into the arteries is stained 
red, and that injected into the vein* is 
stained blue. After the injections, the blood 
vessels leading to the organ are tied with 
a string to prevent leakage. The organ i# 
then immersed in water for 24 hours; the 
resin solution precipitates and solidifies. 

The next stop is to transfer the organ 
to a concentrated solution of hydrochloric 
acid, in which it remain* for three atiour 
days. The scid gradually digests afi #e 
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tissues except the injected blood vessel*. 
After the organ has been removed from the 
acid and washed with water, a specimen i» 
obtained which reproduces the blood vessels, 
the distribution and shape of which can now 
he studied. 

Rotating Drills— 

Square Holes 

T HE old conception of utter impossibility 
expressed in the traditional “square peg- 
round hole** idea must be revised. The 
rotating drill which, as everyone knows, has 
always been used to drill round holes, has 


The drill rotates, but produces 
holes with square or other angles 

now been so muddied that it will produce 
not only square holes hut triangles, hexa¬ 
gons, and pentagons. 'Watts Brothers Tool 
Works are produeing angular drilling tools 
which do this job so successfully that large 
numbers of nationally known companies 
are now using this equipment. The angular 
drills look more like heavily fluted reamers 
und are used in connection with full floating 
chucks. 

To cut a square hole witli the speed of an 
ordinary drilling operation, a Watts drill 
of three lips is used. The heel of each | 
“land” rocks the drill into turning a comer | 
as its lip finishes a side cut. The full floating 
motion of the chuck allows the drill (<» 
move off the center in a series of minute, 
alternate cycloid curves the cords of which j 
are parallel to the sides of the hole being 
drilled. The eccentric shape of the drill 
heel, under this motion, forces the lips to 
parallel these cords. The completed hole i* 
perfectly matched so that no additional 
hand tooling is necessary. 

Many uses have been found for this 
equipment, for the drills cut high carbon i 
steels, iron, cast iron, brass, aluminum, j 
inicarta, Bakelite, and so on. 

Makers of socket wrenches have found 
that wrenches drilled in this manner are 
stronger and cheaper. Automobile manufac¬ 
turers and machinery makers are counter* 
horing round holes to take square or hexa¬ 
gonal bolt heads with ’Watts drills. 


Psychoanalysis for $ 5,000 

Y OU need to have money, maturity, and 1 
intelligence before you put yourself into j 
the hands of a psychoanalyst. So states Dr. 
Harold Thomas Hyman, New York City 
physician, who for 15 years has been col¬ 
lecting experiences in this method of 
treating human ilia, 

Ur, Hyman who, needless to say, is not a 
psychoanalyst, report! on 43 oases treated 
wychdi^ajysia in the Journal of the 


THIS COMPLETE, SIMPLE. PRACTICAL COURSE 
FOR SELF-INSTRUCTION WILE QUICKLY GIVE YOU 

A Complete Mastery of 

MATHEMATICS 


i j 











Prepare now to advance yourself to an important job by Mathematics 
Training. Mathematics is the foundation of all mechanical and scientific 
work, and of all business or industry based on science. Without this essen¬ 
tial knowledge even the most callable man is left behind while others forge 
ahead to better jobs, bigger contracts, more money. You need mathematics 
to solve technical problems and to improve, speed up and check on your 
work and the work of others. 

Now you can learn mathematics by an easy f inexpensive and time-saving 
method. A very simple and extremely interesting course in book form has 
been prepared for vou by an expert who has devoted a lifetime to teaching 
practical men the fundamentals of this important subject. 

MATHEMATICS FOR SELF-STUDY 

By J. E. Thompson, BJ>., A.M., 111 

Dept, of Mathematics, Pratt Institute A Co«pi*t» Course 

Tlu-se books start right from the beginning and Referee* Library 

with a review of arithmetic that given you all 10 * Volwoe* 

special short-cuts and trick methods that save Arithmetic 

countless hours of your time. Then they go Alg*br« 

light into higher mathematics and show you Geometry 

how simple it is when an expert explains it Trigonometry 

for you. In no time at all vou will be tackling Calculus 

with ease the most difficult Questions on this 

subject. 1S98 Pages 

Illustrated 






An Expert’* 
Simplified Methods 

Mi Thniupnon the author 
of the-e hooks, hm tool 
umuy j cure experience in 
niMthemulJcal training He 
pic-tcnU each practical 
method und problem In the 
clcsrext. simplest way. He 
pet* right down to the 
kind of information that 
j *mi need In your dally 
work. 

Send No Money 

Mail This Coupon for 
FREE EXAMINATION 


D. Van Nostrand Co., Inc. 

250 Fourth Are.. New York 

Send me MATHEMATICS FOR SELF-STUDY 
in r > volume*. Within K) day* I will either return 
the lk»ok* or send you f- a* tlr-t payment and 
♦U no per month for 5 mouth*---total $X 115 (*>'5 dis¬ 
count fur cadi). (S A. 10 30) 


Experimenters — Schools—Field Workers 
An Accurate Balance at a Price 
Within the Reach of All 


^ rt X*T*A H* 

'SSsk' 




Sensitive to 1/100 gram 
Weighs up to 100 grams 
Compact—No loose parts 
Modern, durable construction 
Small convenient size 
Handsome streamline design 


NOW PERMISSIBLE FOR AUXILIARY USE IN DRUG STORES 
(N. Y. C. Serial B17.) 


NEVER BEFORE A BALANCE WITH ALL 
THESE EXCEPTIONAL FEATURBS! 

Finest Quality-— Made of tested materials. Its 
construction will appeal to lalioratories desir¬ 
ing the Ixvst equipment The Bakelite cup is 
unaffected by practically any substance that 
can corne in contact with it; the tool steel 
knife edge and agate hearing will give long 
life and accuracy. 

Extreme Sensitivity —Weighs to one deciroa) 
jiuint farther than the usual low-priced counter 
scales and serves nearly every laboratory 


purpose short of precise analysis. The capa¬ 
city of 100 grama is ample for the delicate 
weighings made in the usual course of teach¬ 
ing. organic synthesis, experimental work, 
compounding, photographic work, etc. 
Compact-Convcnicnt —Docs not monojxilire a 
lal>oratory table. Placed on the desk of the 
busy technical executive, it will soon Income 
indispensable. 

Its small sixe make* it possible to carry it on 
inspection and testing trips at a distance 
front the laboratory. It is small enough to bo 
carried under the arm or in an overcoat. 


Graduated in either the Metric System (grams) or 
the Apothecary’s System (grains, drams and ounces). 

In ordering, please indicate which of these you desire. 

BENNETT BALANCE—$8.00 plus 40c postage 
Tech Editorial Service, 26 West 40 th Street, New York, N. Y. 
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CANCER CAN 
BE CURED 


discovered «* 

UT the scourge of cancer can be lifted only if 
we drive home the vital importance of 

Early Discovery and Prompt Treatment 

Early discovery is made possible in many cases by 
physical examinations at regular intervals, and im¬ 
mediate examination on the appearance of any of 
the danger signals of cancer at any time. 

Help us pass this message to others. Buy the Cancer 
Committee’s labels and use them on your packages. 
'The money you give helps maintain the work. The 
use of the labels on packages shows that you sup¬ 
port the movement and brings it to the attention 
of others. 

The New York City 
Cancer Committee 




•MAIL THIS COUPON- 



If a resident of New 
York State outside the 
City, write to. 
New York State 
Cancer Committee, 
Rochester, New York. 
If outside the State, 
u*ritc to: 

American Society for 
the Control of Can¬ 
cer, New York 


New York City Cancer Committee 
16S East 91st Street, New York 

□ f or the $1 attached, send me 10 labels and 1 year’s sub¬ 
scription to the Committee’s new publication, “'The Quarterly 
Review.” 

Name _ ____ ___ 

A d dr ess ___ 


American Medical Association. From Dr. 
Hyman we learn that the total fee for 
psychoanalysis averages between 5000 and 
6000 dollars a case. The average visit costs 
the patient something less than 10 dollars, 
and there are likely to be from 250 to 270 
sessions a year. It takes from 18 months to 
two years to terminate an analysis. 

Although those who practice the Freu¬ 
dian method claim that age is not a factor 
in treatment. Dr. Hyman holds that before 
the middle twenties only the unusual person 
can obtain any insight into the procedure. 
Beyond the age of 40 or 45 there seems 
little possibility of altering individuals, he 
declares. 

The successful patient must have a plastic 
and trained intelligence. As a rule such 
patients are recruited from the professions 
and the arts. The average man or woman 
is wholly unable to gra^p or to utilize this 
form of therapy, in his opinion. Those with 
profound psychiatric disorders have neither 
the receptive attitude nor the moral fiber 
to profit from the information that is dis¬ 
closed. 

Among the 43 cases Dr. Hyman dis¬ 
cusses, 15 suffered from profound psychiatric 
disease. The treatment of 12 of these by 
psychoanalysis resulted in “dismal fail¬ 
ures. M In two patients the results are still 
questionable, and one a homosexual- 
made a brilliant recovery. 

Twenty-eight patients suffered from less 
serious disorders hysteria, anxiety states, 
obsessions, and the like. Seventeen of these 
were distinctly benefited, and 11 experi¬ 
enced no significant aid, according to this 
critic.™ Science Service. 


Whale-Oil Varnishes 

B Y suitable treatment whale-oil varnishes 
are made in Germany which dry quick¬ 
ly to yield an excellent film comparable with 
that of linseed-oil varnishes. Other treat 
merits of whale oil produce u thick product 
which can he used as a plasticizer or softener 
for nitrocellulose lacquers, and which func¬ 
tions well in the four-hour varnishes now 
made with tung oil. -D. //. K. 

Wide Wind Pits Follow 
Overgrazing 

H UGE pits covering as much as six acres 
and reaching a depth of 15 feet in 
some places, supply vivid evidence of the 
disastrous effects of wind erosion on grazing 
lands of the west. In one demonstration area 
of the Soil Conservation Service, in north 
central Utah, the wind has dug several of 
these yawning land eaters. 

Before the demonstration was started, 
none of the land in the Utah project area 
had been fenced or plowed and there 
had been little or no control over grazing. 
As a result, overgrazing practically killed 
out the native grasses and browse plants 
which formerly grew in this section and 
held the soil in place. 

Wind erosion may occur any place where 
overgrazing, overcutling of timber, or some 
other form of land abuse has left the soil 
unprotected from the ripping action of the 
wind. Already dust “blizzards” have done 
great damage in the southwest and in the 
Dakotas. 

In combating wind erosion in the Utah 
demonstration area, in Salt Lake and 
Tooele Counties, grazing has been restricted 
and a good fai* has been made toward 
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starting new plant growth on the land. The 
Soil Conservation Service is introducing 
several varieties of grass, including crested 
wheat grass, in an attempt to keep the soil 
out of the air and make the country suitable 
once again for grazing and agriculture. 


The AbbIot Sun-Power 
Boiler 

S UN power will be translated into steam 
engine power in the near future at the 
Smithsonian Institution at Washington, 
D. C. Dr. Charles G. Abbot, the Institution’s 
secretary, is now engaged in putting the 
finishing touches on an apparatus in which 
,16 square feet of aluminum mirror surface 
will capture enough of the poured-out en 
ergy of the world’s central heating plant to 
run a one-half horsepower engine, S(ience 
Service reports. 

Dr. Abbot’s new apparatus represents an 
improved evolution from earlier experimen¬ 
tal models. Every part has been carefully 
planned to achieve a higher thermal effi¬ 
ciency than has ever been attained with 
solar boilers and other types of sun-heating 
apparatus. 

Dr. Abbot states that the efficiency of his 
“sun-fired” boiler will be about 15 percent, 
which compares favorably with the efficiency 
of a coal- or oil-fired boiler—with the ad 
vantage that its fuel cost is zero. 

Vitamin D Skin Cream 

B ASED on the latest researches in vita¬ 
mins, cosmetic preparations are now 
being marketed which give milady vitamin 
I), the sunshine vitamin, in a form readily 
assimilable through the skin. In other words, 
it is possible by the use of cosmetic creams 
to give a person the effect of a sun bath in 
the dark. Several manufacturers have ap¬ 
plied research findings on the absorption 
of vitamin D from fats containing it through 
the skin to improve their products in this 
respect. Careful tests, according to R. 
Schuler writing in Drug Sc Cosmetic In¬ 
dustry, have shown that rickets in rats can 
be cured by the administration of vitamin 
1) dissolved in fats to the skin of the ani¬ 
mal. Despite the advantage to persons of 
creams of this kind, it is hardly likely that 
they will make it unnecessary to include 
this vitamin in the diet since the curative 
dose as applied through the skin is about 
ten times greater than that required in 
food.— D. H. K. 

Break Your Matches 
in the Woods 

“HTMIE careless smoker is a forest enemy. 

X The careful smoker is a forest friend/* 
ways the United States Forest Service. Care¬ 
less smokers—who neglect a few simple 
precautions—caused 47,845 fires last year, 
or 23 percent of all forest fires. 

Careless smokers started more fires than 
were started by railroads, logging, and 
debris burning; more than three times the 
number caused by carelessly left campfires; 
and more than three times the number set 
by lightning, 

A real woodsman always breaks his 
matches in two before casting them aside 
—a little habit which makes sure that every 
match is /'out,* says Forest Service. He 
also crushes out the fire ia pipe ashes and 
{Plweturn to page 237) 
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6 EXCITING 
VOLUMES 

1500 PAGES ofr 

T/vUUuup Staled 

that every hoy and girl wants for their very own to read and reread 


Advonturo Travel 

Exploration Humor 

Romanes History 

» 1FK In the upon, memorable | 

* experience* In the air. under , 
m'hh anil In strange lamia do not 
mine to every bov. Yet eveiy 
normal, alert boy dreams of 
them and wants to rend about 
them. Experts nay that this 
natural ,\earning is the Hurest 
way to Inspire courage and re¬ 
sourcefulness In young people. 

Wholesome reading of this character Kindles the 
Imagination and the answering fire In a boy's mind 
often brings to the surface some hidden talent 
which may easily mean a successful career. Here 
ate books that will live and may well be the foun¬ 
dation of a boy’s library. 

Sate Companionship 

Parents are always concerned about a boy’a com¬ 
panions. When you ask father or mother to let you 
send tor these exciting books, all approved by au¬ 
thorities, remind them that tin* total cost la very 
little compared with the value of good companion¬ 
ship. Be sure to tell father that >ou can examine 
the hooka at our expense and pay for them In eon- 
v eniciit monthly payments. 

Your parents will surely want you to have them 
- Father will want to read them too. Educators, 
librarians and thoughtful parents agree that the 
l>est approach to good reading habits Is reading for 



run. It Is the most satisfactory 

v ; 

stimulant to keen mind*. That la 
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IjlfrftjLfr.enta who wiltc them for advice 
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on books for boy* that they will 

__ v;/ j 

IiIhHHHHBB read and cherish. 



To make diene splendid books f M0M ] 
available to all who want to J § e*i 
read good books Instead of 
worthless ones, we have cut j 
the original price almost in I either 
half. By sending us only $1.50 | 
as a first payment* and $1.00 | lf yui 
a month for the next seven j 
months, you may have these j Namo 
six books for a total of $8.50 i sism 
instead of the $15.00 they 
originally cost. Or, if you pay ! 
cash send only $7.50, which 
is exactly half price. L__. 


Nature Mystery 

Dlseovery Strange Cuatoma 

Sport# Aviation 

Treasure for a Lifetime 

The Adventure Series will cap¬ 
tivate red-blooded boys, for 

each book Is a treasure house of 
marvels that will provide hours 
of wholesome entertainment and 
useful knowledge and will live 

In their memory for years and 
>ears. . . . 

“Haunted Airway*,” by Thompson Burtis, Is a Mystery 
story, but after the maddening puzzle has been solved 
there are many fascinating Inventions to go back and 
study, and u description of the alr-domlnated world of 
the future to ponder 

“The Living Foreat,” by Arthur Homing, is the exciting 
talc of tuo I) 0 \m lost Iti the (’uimdUn North woods. After 
thdr breath taking escape, there arc hundreds of stories 
of wild animals and their habits to he enjoyed all over 
again. . . . The same Is true of 

“Kahda,” hv Donald MacMillan the famous explorer, 
which tells of the Eskimos in North Greenland 

“Garrtm The Hunter.” hy nerhert Best bus an African 
Chieftain's son for the heio and the heart of Alrlra for 
Its scene, with hunting, intrigue, tribal wars--enough for 
a drnten readings. 

“Nadlta.” hy flraee Moon with its lovable orphan girl hero¬ 
ine. give* unforgettable pictures of our Mexican neighbors. 

“Grtat Moment* In Exploration,” by 

Marlon l.aning. dramatizes Man’s 
greatest achievements, including: 11 
Pales of Exploring, 7 of Comment, M 
of Discovery and Navigation, 2 of 
Forbidden l.anda, 3 of Forgotten 
Peoples. H of Conquering North and 
Houth Poles. 4 of Kclentlfte Quests, 
4 of Going Into the Fnknown. 42 
glamorous adventures In this one 
book alone! 


HOME L SCHOOL BOOK SERVICE 
• Cut 40th St., New York, N. Y. 

Gentlemen, Hand tne. without obligation T1IE ADVENTVHE I.I- 
HKAfiy for a live-day examination period. Within that time I will 
either return the six hooks In good condition, or will send you the 
down payment of $1.50 and thereafter will send you $1 00 a month 
for seven months, making a total of $8 50 for the set. 

If you prefer to make one payment, send only $7 f»0, 
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THE AMATEUR TELESCOPE MAKER 

Conducted by ALBERT G. INGALLS 


N OW and then someone makes a reflector 
of the Gregorian type, and one such 
telescope (Figure 1) was made by Paul A. 
Chamberlain, 8054 Honore St., Chicago, Ill., 
who writes: 

“The mirror is a disk of No. 5 Carpenter 
stainless steel, forged to 8%" x 1", machined 
to 8" x ground, polished and figured. It 
weighs 16 pounds. The secondary is of No. 
3 Carpenter stainless steel similarly handled. 
Both are chrome plated. The focus of the 
primary is 34", radius of curvature of sec¬ 
ondary is lO 1 /!". P measures $.75" and P' 
47.25", e.f.l. being //32. 

“The tube is made of six duralumin tees. 
The fork, polar axis housing, cell, short tube 
around cell, and support for secondary are 
all aluminum castings. The polar axis has 
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Figure 1: Metal mirrored Greg 


roller bearings. The declination axis is 1". 

“The tripod is made of three IMi" O.D. 
duralumin tubes. The eyepiece holder is fas¬ 
tened to a tube which swings around the op* 
tical axis. Having used some telescopes which 
require the observer to be a contortionist, I 
determined to arrange rny instrument so that 
after using it some time I could look the 
neighbors straight in the face. The observer 
can be seated while at work. The total cost 
was $59.“ LThe details of grinding and figur- 
ing this metal mirror will not he presented 
here, having been included in a chapter on 
that subject in Vol. II, “A.T.M.” This is now 
at the printer’s and will be announced when 
ready—considerably later in the autumn.— 

Ed A 

H EAVY oak tripod legs instead of the 
spidery legs sometimes seen on tripods 
characterize the 6" telescope in Figure 2, 
made by Newman E. Brown, 414 Connecti¬ 
cut Drive, Erie, Pa. He says: “The tube con¬ 
sists of a Bheet of rawhide fiber, JD60" thick, 
rolled up on a mandrel to three thicknesses. 
I cemented each layer as I went abound, and 
riveted the final edge. This makes a tube of 



Figure 2: Rawhide tube, good legs 


remarkable rigidity, and exclusive of optical 
parts, weighs only 9M> pounds. 

“The mounting consists of a worm gear 
steering unit from an old automobile. The 
gear shaft serves as my polar axis. 

“All material, except optical parts, I ob¬ 
tained from scrap of a large industrial plant 
at a total cost of about three dollars.** 


u \\ 7* HAT interests me is the new found 
W use for another flivver part—the rear 
axle housing, as a pedestal,” Russell W. 
Porter commented when shown the photo¬ 


graph in Figure 3. Welby Powell, R.F.D. 1, 
Clarksville, Tenn., is the maker. His letter: 

“I have completed my first telescope, 
which has an 8" mirror of Pyrex. I used 


your hook, ‘Amateur Telescope Making,’ as a 



guide and picked up some ‘Don’t** of my own. 

“My mounting is a portable type which I 
built from discarded machine parts, except¬ 
ing the tube which I rolled from 20-ggge 
iron. I wanted to get away from the neces¬ 
sity of following the eyepiece into so many 
inconvenient and almost impossible posi¬ 
tions, so I fitted it into the journal of the 
declination axis. You might call it a port¬ 
able mounting with a fixed eyepiece.** [Note 
that all of the telescopes in Figures 1 to 6 
are portable.— Ed.] 

M OUNTING a 12" telescope semi-port- 
ably is no problem if you don’t have 
lo trundle it far. Figure 4 shows such a one, 
made by Edward J. Hejna, 3358 Jasper St., 
Philadelphia, Pa. It is a “Wheelemout** Type. 

“I read about the ‘Twelve Inch Club’ in 
the June number,*’ he writes, “and am send 



Figure 4: New member of 12" Club 

ing a photograph of my telescope, which has 
a 12Ko" mirror of //8 ratio. The polar axis 
shaft is l%o" in diameter, solid, and runs 
on ball bearings. The base is on ball bear¬ 
ing casters and the total weight of 550 
pounds may be raised on three screws, mak¬ 
ing the telescope very steady.** Mr. Hejna 
wishes to exchange photographs of tele¬ 
scopes with other amateurs. 

A VERY portable portable is shown In 
Figures 5 and 6, and was made by 
Merle Foster, 677 82nd St., Oakland, Calif. 
“While it is portable,” he says, “it can also 
be readily attached to a stationary mount¬ 
ing, But when the atmosphere does not pet- 
mit clear observation it can be placed hi a 
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Amateur Telescope Makers 

To make a GOOD telescope requires suitable materials. 
You cannot afford to fail because of poor stuff. 

We offer supplies selected after long experience, at 
i>rices extremely low considering their high quality* 


A cix-inch tclaacopc MIRROR OUTFIT*—gltu, abraaivwe, pitch 
and rougai—All you need to grind and polish a GOOD 
parabolic mirror WITH INSTRUCTIONS #3.00 

A suitable EYEPIBCEi—positive, achromatic . .. #4.00 

A really accurate ona-inch PRISM (inferior prisms introduce 
distortions which ruin the definition of even the best mitv 
ror) . #6.00 

With these, end patience and intelligence, you cat) make a 
REAL ASTRONOMICAL TELESCOPE. 

W e will also answer your questions and test your mirror. 

These services are free . Write for our price list of supplies . 

JOHN M. PIERCE 11 Harvard St., Springfield , Fermonf 


Figure 5: "Slip-#tick folder-up” 

car and easily taken to a better locality. 

“The backbone has a focusing and folding 
mechanism, like a slide rule, and this also 
permits focusing on relatively close terres¬ 
trial objects, as well as compact folding. It 
has a rack and gear.” 

O NE telescope which is not portable--it 
weighs 1000 pounds—is shown in Fig¬ 
ure 7. Joseph E. Boehm, 3511 N. Seminary 
Ave M Chicago, Ill., is the maker and he says 
he has been plugging at the job, which is an 
unusual one, for the past five years. It is a 
14" and, in its observatory (Figure 8), is 
situated at Lake Geneva, Wisconsin. But let 
us have the description from the tenacious 
maker. A man who will stick to a job five 
years must have determination. 

“The telescope is a Cass-Newt combina¬ 
tion. The //5 primary mirror is used with a 
4V:T x 6 Vi" Newt diagonal to cover a wide 
field for photography. 

“Tube assembly is of all-aluminum con¬ 
struction and consists of a tube, internally 
reinforced, having a cast ring at its lower 
end which supports the threaded, removable 
mirror cell. Duplicate threaded tube outlets 
permit accessories to be interchangeable for 
either Cass or Newt observing position. A 
declination setting circle and 4000-to-l alow 
motion are provided. Declination bearings 
are bronze. 

“The hollow cast aluminum fork was 
bored out undersize and hydraulically press¬ 
ed on the 3*4" steel polar axis shaft, lipper 



TELESCOPE 

OBJECTIVES 

3 1 e in. Clear Aperture $ ^ C 
47 Vi in. Focal Length ^ ^ 


Hi 


A fine uncemcntcd combination of the 
1 >ost Jena optical glass. Visual color 
correction, standard C-F. for reel ion 
for spherical aberration guaranteed 
to be within /> wavelength. They will 
< asily test to within wavelength. 
Made in New York C ity. Mounted 
in oxidized hi ass cell, fully guaran¬ 
teed to be as specified. 

Price net. No C. O. D.’s Remit with 
older. Lenses shipped cxpiess collect. 

We are prepared to quote prices on 
objectives up to 13" diameter. 

HARRY ROSS 

Scientific and Laboratory Apparatus 

£4 Writ Broadway Naw York, N. Y. 


BAUSCH & LOMB 
U. S. Navy Telescopes 
$12.50 

Said to hav* eeet la exeat* of f J 30.00 


Formerly uned on large calibre guns. Limited amount. 
$12.50 rnrh. Make* an excellent Under Has many other 
ui.es, Conutatfl of an optical eynieiu of 7 lenses, tele¬ 
scope draw tube, erector draw tul»e and eyepiece draw 
tube, Also excellent wwpe for «po<tlnx game or target*. 
Object Lena 2"; Variable, urugnlflea from 3 to 1<> 
power; Kttt pupil 0.2* to 0.09" ; Kve Len* 15/lfl". ^Alt 
hronre and brass. Uroes Hair*, Angular field 3 30 U) 
12 ; Erect Image. Weight 6 lb*. 

Serrt on 10 dayt' pfpreval. Remittance 
meet attempt ay all orders. 

MANHATTAN ELECTRICAL BARGAIN HOUSE, INC. 
105 Fulton «tr**t, 0»*t ».S. Nr* York City 


TELESCOPE MAKERS’ 


SUPPLIES 


I) »# #6 Ct f4 , - com pacted 


TITK RFUNCFHBILD MO'TNT, Deilgned by Jl. 
W. Porter can ho had Pomplete. or you may ptir- 
chiwe the raatlnga and build your own. 

6" MIRROR KITS detaining th# very fiaart 

material* obtainable .#4.00 

Other site* propo rtionately low. 

Rameden Eyeptem^^' , —U"—1"—icon enrh—no 
plate glass or fibre u»W 1* their construction. These 
are quality eyepiece*, tree from color and dlitortion. 
I*eiwea are made of flMei crown optical glaii, orMt 
wparatow and ox 1 (Iliad hraw threaded cells, 

(Moan AwS H not uHifiot) 

For Tnt Cl re. Ur writ* io 

DONALD A. PATCH 
)S Craeaeat Sssem Springfield, V wwt# 


ALUMINIZING 

NEW SURFACE-HARDENED ALUMINUM 
COATINGS 

with grontcr resistance to mechanical abrasion 
unit uniformly superior In reflectivity at the 
same reasonable prices maintained In the past. 
Coating Prktt: 4"—#1.75, 3"—#2.00, 6" 
—#2.30, 7"—#3.00, 8"—#3.50, 9"— 

#4.25, 10"—#3.00, 11"—#6.50, 12"— 

#7.50, and 12 W'—#8.00. Largar sixes up 
to 36 inches in diameter on request, 
bhigonal Coatings for diagonals of the fol¬ 
lowing widths: 

1 IV'—30c, l 1 /'—60c, \V 4 " —75c, 2" 

—#1.00, 2\ 2 ” —#t-25 and 3"—#1.50 

LEROY M. E. CLAUSING 

5507-5509*2 Lincoln Ave. Chicago, III. 


0111*0 l Of fl OWN 
REFLECTING TELESCOPE 

fi Inch KIT 14.50 

8 Inch KIT $7.75 

Kits contain 2 glass discs, all abrasives, rouge, 
pilch, and copy of Instructions. 

We manufacture our own Eyepieces. 

ltamsdrie-1", Vi", V*" . .$5.00 

Orthoscopic*—5i", Vi", V4". Vo". Vi" ... $12^50 
Catalog Free — Instructum* Ten Ctmts. 

OPTICAL RESEARCH LABORATORIES 
Larthmont New Yerfc 

KITS OUR SPECIALTY 

This month only— 4" kit $ 2.75 
6" kit l 3.75 Pyre* 5.75 

8'' kit 6.75 Pyre* 8.50 

10" kit 10.00 Pyre* 13.95 

Kits contain 2 glass discs, 8 grades of abrasives— 
(fewer do not insure an optically perfect surface) 
rot pie, pitch or beeswax, and Instructions. 

Money-back guarantor 

ONLY BEST MATERIALS SUPPLIED 
(•end for free catalogue) 

11. CHALFIN, 1425 Loaffellow Ava., New York, N. Y. 

-TELESCOPE MAKERS—] 

MIRROR OUTFITS 

Complete with 2 plate dltee, correet thlcknet*. abra- 
elm, tempered pitch, route template. Snetruetlom. etc. 
Finest quality guaranteed. 8". . . #4.00 

PYREX KITS u abeve. 6"—44.00: #"—$*.00 

PYRRX MIRRORS 

MaHp to order, correctly figured, pol¬ 
ished, parabolized and alumlnlged. Writ¬ 
ten guarantee. Frlcea upon request. 

We d* polishing, parabolising ud alumlnUing. 
MIRRORS TESTED FREE 
PRISMS GUARANTEED SATISFACTORY 

I"—$2.75; | '/a"—$3.75; | W $4.110; IH"—•#. 
Prisms, experimental, I"—41.78; l&"—$2; I■$1.2# 
RAMSDEN EYEPIBCBS—duality leaeee j 
In bras* mountlagi, standard I'/*" dlam, 

y-" r r F.L . $4.00; r F.L. $2.50 

F.L. 3 tan* eye piece etaad, \V<" dta, ,.p.00 

KELLNER 3 lent ertheeeeplc eyegleee iVt" F.L. $4,00 
CELLS, aluminum, adjustable *"—$8.; I"—48. 

SPIDER PRISM HOLDERS, adjustable. $1.50 

R0NQHI TEST Q RAT I NOS—etched on glass. il.ao 

In itaadard ly*" eyepleoa mountings. * I “ 

FREE catalog Tcltmcapct, Micro*? ope*. Binoculari. 
eta. InMtrectioni Jar THexMpn Making, 10c. 

PRECISION OPTICAL SUPPLY CO. 

991 B* 163rd Sttaat Naw York Cfcy 
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Figure 7: Five years at hard labor 


polar axis bearing is bronze, while the lower 
hearing is a 6" annular hall hearing. The 
R.A. betting circle is electrically driven to 
eliminate setting calculations. 

“The cast-iron base weighs 600 lbs. and is 
mounted on a concrete pier extending 12' 
below ground level. 

“Weight of the entire telescope is around 
1000 lbs.; the tube assembly alone weighs 
about 150 lbs. Contained in the instrument 
are 32 castings, for which 19 patterns were 
made by myself.” 

Mr. Boehm’s description of the electric 
drive of this big telescope, with its design, 
lias been included in “A.T.M.,” Vol. II, as 
an example of a drive for a telescope of 
larger size, such as more and more amateurs 
now aspire to make. He continues, with re¬ 
gard to his observatory building (Figure 8) : 

“The 12' x 12' building is mounted on 
six concrete posts, 10' deep/ due to the un¬ 
steady ground conditions. The sliding roof 
is split at the ridge, each half being coun- 
terweighled and sliding independently on 
rubber rollers. Only about half of the total 
roof area is movable. The roof ‘overhangs/ 
as well as the lower one third of the roof, 
are stationary, the latter being depressed to 
allow the sibling portion to pass over it. This 
depressed portion also supports the sliding 
roof when in open position. This construc¬ 
tion greatly reduces the weight of the slid¬ 
ing roof, requires no external roof supports, 
and helps to preserve the trim lines of the 
observatory building when the roof is open. 

“When observing near the 
zenith, a cushion on the upper 
edge of one of the sliding sec¬ 
tions of the roof makes a con¬ 
venient observer's seat. The 
roof can easily be ‘inched’ to 
follow the telescope movement 
during use. Besides protecting 
the instrument and observer 
from wind, the building ma¬ 
terially assists in preventing 
dewing troubles. Merely clos¬ 
ing the roof will postpone dew- 
up for several hours.” 

P ITCH testers again. F. C. 

Woods, Wtt North Cherry 


St., Galesburg, Ill., has made two, and 
writes: 

“Here is a picture of a pitch tester which 
1 believe overcomes some of the difficulties 
which 1 encountered in using one I built 
after the illustration in the October, 1935, 
Scientific American. Of this type I built a 
rather elaborate one (Figure 9), only to dis¬ 
cover that the pivots had to be quite tight 
to take care of the upward thrust given by 
the point as it enters the pitch. In the one I 
have devised (Figure 10) the only moving 
part is the central rod which carries the nee¬ 
dle point (.0395* diameter). 

‘‘The degree indicator can be quickly 
removed and the micrometer head put in its 
place, thereby enabling the hardness of the 
pitch to be measured in 1/1000". Neither the 
degree indicator nor the micrometer head 
is necessary, as divisions could be made 
directly on the shaft and read from a pointer 
attached to the standard. The rulings should 
probably be in thousandths of an inch and 
read with a magnifying glass. 

“In the operation of the machine the 
shaft is set so that the pointer is at zero, and 
the shaft is held stationary by the thumb¬ 
screw at the upper cross bar. The pitch is 
then brought firmly to the point and locked 
in position; then, with watch ready, the 
thumbscrew is loosened for the prede¬ 
termined period and again the thumb nut 
is tightened, locking the shaft. 

“If anyone should build a pitch tester 
after this design, it would be best to make 
the shaft that holds the point and weights 
Mr" in diameter if a micrometer is used. 
I have already redesigned it to prevent 
flexing of any part of it.” 

J UST as these pages are put together this 
scribe is down from Vermont, after the 
eleventh annual convention, get-together or 
powwow of amateur telescope enthusiasts 
held at Stcllafanc. This year the attendance 
was 248, considerably larger than ever be¬ 
fore. The amateur astronomical and tele¬ 
scope making movement “marches on,” and 
one wonders what and where it will be in 
another decade. 

Persons who are in a good position to 
watch statistics note that there never has 
been a retreat since the movement began. 
Instead, there has been a steady growth 
all along: “one man tells another.” It looks 
as if everybody and even his wife would 
ultimately be pushing glass. 

No ballyhoo methods—none of the ar¬ 
tificial inflation methods so dear to some 
public relations counsels and “builder-up 
men”—have ever been used. It was thought 
better from the first to give the hobby its 
hea^ and let it develop naturally, going 
wherever it wished. 



figure St An trttractiv* ob**r?«tofy 
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Figure 9: McCarrol type teeter 


We have even been reproached, in a few 
instances, for not “developing” it by various 
available high-pressure means. A really 
“live” organizer, we were told, would have 
blown the hobby up to much greater 
proportions in many fewer years. This is 
true—it could have been done. But then 
the bubble would have burst the sooner, 
leaving only that “morning after the night 
before” feeling. What such a thing really 
would have done is simply to inflate the 
hobby with a lot of people who lack 
sufficient carry-through to stick to telescope 
making more than three months or so. On 
the other hand, the hobby is its own quiet 
salesman to the right kind of folks—mean¬ 
ing by this, the kind of fellows who can 
handle the work and like it, and who don’t 
peter out. 

The Stellafane powwows arc a lot of 
fun, chiefly, some think, for a reason which 
is of a piece with something mentioned 
above—folks come and are pretty generally 
left alone to do what they please. They add 
themselves to the crowd and begin chinning 
with the first telescope nut they see; and 
so it goes, all the (Saturday) afternoon and 
evening—all night for the owl fraction— 
and part of the next day, when the hold¬ 
overs drift away. The only semblance of a 
“session” is a group of informal “speeches” 
at dusk, mostly made in shirt sleeves. 



IQi A&otbtr pi tch tester 



Tinsley Telescopes 
and Supplies 

6" Kit complete for making reflecting 
mirror . $5.00 

3" Kit for making objective Lent , $15.00 

Complete Instruments and parts. 

See our catalogue before you buy. Our stock if 
large, our prices reasonable. 

Send 6c for illustrated catalogue 
Advice and testing free 

TINSLEY LABORATORIES 

3017 Wheeler St. 1352-60 Dufferin St. 
Berkeley, Calif. Toronto, Canada 


aTemsco oculars 

Approved and used from Coast to Coast 

Ramsden Lyf-PIECES— 1*4" Diameter Brass Mounted—Fibre Lens Cells 

Focal Lengths —/'_*"—J4" 

One Dollar Each—Postpaid 

PUSH THE POWER OF YOUR TELESCOPE 

to the limit with the Famous Atoiusco Solid Ocular 1 4" E F L—?$1.00 postpaid 

TERRESTRIAL OCULARS—4 -lerii system— 1" efl—pprff'f't definition. No extra tubing msewsarj to adapt 
jour astronomical telescope to terrestrial observation The*.** oculars arc 12" long, permitting perfect focusing 
on near and dhlant objects. PRICE $.100—Unconditional moncj buck guarantee If not satisfied No qual¬ 
ification* to this uruaruntee We base something here you \r alwajs wanted and the price is very low for 
thla type of eyepiece. 

Amateur Teleacope Makers Supply Co. ai*o Hold Northwest Amateur Talascop* Supply Co. 
24 Waat 20th Streal, New York, N. Y. b * P- O. Box 945 Waahburo, Wiaconain 



Four 'Timing Device? 
in One 

—worn on the Wrist! 

Scientifically accurate is this new 
“many-purpose” wrist watch serving as 
a timepiece, a stop watch, telemeter, 
and tachometer —an indispensable in¬ 
strument for use in sports and tech¬ 
nical fields. 


Pierce CHRONOGRAPH 

”A Wrist Watch with a Hundred Uses'* 


As a stop watch It times in sec¬ 
onds and fifths of a second. As a 
telemeter, it indicates the dis¬ 
tance of light or sound from the 
observer — as a tachometer it 
shows the number of miles per 
hour an object is moving. 


Invaluable in laboratories, in 
checking production in factories 
—HANDY for SPORTSMEN in 
athletic events—Navigators, ra¬ 
dio operators, aviators, and re¬ 
search workers say it is the ‘‘most 
compact device of its kind ever 
invented.” 


Officers of foreign armlea 
UN it. 

Priced within your reach, 

PnfDfl? WATCH 
T iILIVU!i COMPANY, Inc. 

Manufactmers 6* Importert 
22 W«at 48th Street 
New York, N. Y. 


Write for circuUr and dealer in 

your vicinity 

! PIERCE WATCH CO.. INC. 

72 Wwt 4*th it 
| New Yerk City 

1 

1 

1 

I Without obligation. please «end me full detail* on the | 
i newly imported PIKKCK CHRONOGRAPH, the "four- i 

1 ln-on«‘' Wrlit Watch. 1 

i • 

j . 

i 

. 1= 
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"MTO-EXPIESSIOIATOR 

Brio#* bank the expreeeioo aeoea f 'v 
•arily tekeo out In the studio ia fO \^1 
traasmittinc the procrein. 1 ms VI 

★MYSTIC HAND J^Lu\ 

(A. F. C.) Automatically tunes set 

•berpty without use of meter tun- I ] 

ing or other gadget. 1 flk / 

^MASNA CETAMIO DIAL \ B / 

t MIMOOUSTIO \JB~J 

SOUNDINQ WARD UVUT 

OMETAL TUIEI If II 

sari I tHwr OROtLEY FEATURES UIfu 

e*-»t© 15 TUBES $ 167.50 

**J*® u TUBES $ 137.50 

41 >>" Cm«U 

**jt® 11 TUBES $ 99.95 

41H" Con—I® 

e Jt® 9 TUBES $ 89.95 

41b w Con—to 

->♦© 7 TUBES $ 59.95 

Jt® 6 TUBES $ 49.95 

” PtasnttfiS 

•Rates so® west. 

CKOS LEY stands, always, as a warranty 
of tbs highest value in radio. It is only 
natural that the 1037 models are Crosisy 's 
greatest achieve men ts. Beautiful ... as 
near perfection as scienoe can attain . . . 
and prioed for you who demand the best 
at prioes you’re pleased to pay. Bee your 
Croslay dealer today . . . you will hear 
radio you’re never heard before. 

rm CROSAtY RADIO COROORATtOM 
CAnciaasti. OMa Rowal Crseiey. Jr.. Oraa. 


INDIAN RELICS—DEN CURIOS 

Prehistoric Stone Relics, Mod¬ 
em Indian Beadwork and 
Trappings, Navajo Rugs, An¬ 
tique Firearms, Weapons, Min¬ 
erals, Fossils, Coins, Lusts 10c. 

N. E. CARTER Elkhorn, Wisconsin 


FRENCH 

SPANISH—GERMAN or ITALIAN 
At Once —THU Easy Woyl 

It’s almost beyond belief how 
easily you can learn to speak 
FRENCH. GERMAN, SPANISH 
1 or ITALIAN with Corttnaphonc 
Short-Cut Method. Thousands in all 
walks of life have quickly learned. 

If you want to make more money 
—if you want a better position — 
Rreater mental development—great- 
faunt Carting cr enjoyment of life—higher social 
Count Cor at j )0B jti 0 n, or if you want to travel, 

learn to speak a foreign language. You can do it, 
quickly, easily, thoroughly the natural tcam-by- 
listening *ay. 

FREE BOOK Don’t just keep on wishing you 
could. YOU CAN. Free book tells how! Mail 
coupon at once for this 
amazing book^ "The Cortina* 
phone Short-Cut," which tells I 

you how you can learn to |/V>Byi|g|g j 
Rpeak a foreign language at *NAI 

once. Address, Cortina Acad- V •NORt^ Ctt fl 
etny. Suite 1510, 105 West yM 

40th St., N.Y.C, liii'ii m 

CORTINA ACADEMY 

Suits IfilO, 105 W. 40th St.. N. V. C. 

Send me your FREE Book, "Th« Cnrtinaphone Rhort-Cut/’ 
ThU does not ms In »ny way. I an Interented In 
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WORLD-WIDE RADIO 

Conducted by M. L. MUHLEMAN 

Editor, All-Wave Radio 


Amateur Phone 
Stations 

M ANY DX stations can he picked up 
in the amateur bands this time of 
year. There are two stations operating in 
Georgetown, British Guinea. They are 
VP3BG and VP3MR and operate on fre¬ 
quencies of 7 22 and 7.08 megacycles, re¬ 
spectively. 

Captain Bob Bartlett’s Schooner Morris¬ 
sey is on another trip to Greenland. The 
phone transmitter is being operated by an 
amateur and has been heard on a frequency 
of 14.25 megacycles. The call is W10XDA. 

A few of the other amateurs operating 
phone transmitters in the 20-meter or 14- 
megacycle hand who may be heard almost 
nightly are: C5NI, England; LU8AB, Ar¬ 
gentina; EA8AL, Canary Islands; SIJ8MA, 
Egypt; NY2AE, Panama Canal; PY2ET, 
Brazil; YV4AC, Venezuela; EI2J, Ireland; 
CO60M, Cuba; HI5X, Dominica, etc. If 
the band remains open after midnight, there 
is a good opportunity of picking up some 
Australian amateurs. 

New Custom Receiver 

T HE 1937 model Masterpiece Receiver, 
introduced by the McMurdo Silver 
Corporation, is a good example of the type 
of custom-built set produced these days for 
the discriminating all-wave listener. It also 
serves as an example of modem mechanical 
and electrical design trends in the radio 
field. 

The receiver and its power supply-power 
amplifier unit use 20 lubes. The cone of 
the loudspeaker is 18 inches in diameter. 
The dial scale on the front panel of the re¬ 
ceiver is nine inches in diameter. The 
pointer that traverses the scale has a knife 
edge that eliminates the parallax reading 
error often encountered. 

The receiver has five tuning ranges, cover¬ 
ing wavelengths from 2140 to 700 meters 


and 560 to 4 meters. A volume expander is 
used in conjunction with the audio am* 
plifier for the purpose of increasing the 
dynamic range of orchestral music. Two of 
the new 6L6 beam-power tubes are used in 
the amplifier and these provide an audio 
output in the vicinity of 32 watts on volume 
peaks. 

The audio-frequency range of the re¬ 
ceiver is said to he from 20 to 9000 cycles, 
with facilities to cut down to 6000 cycles 
for reception from stations that do not 
cover such a wide tone range. 

Chinese Station 

W EST Coast listeners report hearing 
Chinese street songs over XGW, 
Shanghai, on 10.42 megacycles between 4 
a.m. and 1 P.M. Eastern Standard Time. 

It should be possible to receive this sta¬ 
tion on the East ("oast as well. The Japa¬ 
nese stations come through regularly and 
with good signal strength. 

Foreign Broadcast Band 

T IE reception of distant stations is by 
no means confined to the short-wave 
hands. The standard broadcast band holds 
its share of foreign stations that may be 
heard in this country with good volume after 
the more powerful domestic stations shut 
down for the night. 

There are, as a matter of fact, about as 
many foreign stations operating in the band 
of frequencies from approximately 550 to 
1500 kilocycles, as there are operating in 
the numerous short-wav© broadcasting chan¬ 
nels. As a rule, however, it is not possible 
to intercept these stations until well after 
midnight due to the interference set up by 
the stations in the United States utilizing 
the same wave bands. Moreover* these for¬ 
eign stations are difficult to pick up in the 
II. S. during the torrid months. 

But, beginning ghout October 1, many of 
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A verification card from a Mexican broadcaster 


the foreign broadcasters will be laying down 
good signals over here, and such listeners 
who enjoy an occasional watch into the 
early hours of the morning are assured of at 
least a few good foreign catches. 

Many foreign broadcasters have jacked 
up their transmitting power. England, Ger- 
many, and France, in particular, have had 
super-power stations under construction, 
and the«e transmitters will no doubt he 
placed into service in the very near future, 
if they are not already on the air. 

Transmissions from these stations are 
particularly interesting since they are pre¬ 
pared for home consumption, or for the 
consumption of the natives of a neighboring 
country. Seldom are programs prepared 
with an eye to America, as is often the 
case with the programs transmitted from 
foreign short-wave stations. 

Most of the foreign broadcast station* 
operate on even frequencies, with a 10- 
kilocycle spacing between stations, so that 
their signals fall in the same spectrum 
spaces as our own domestic broadcasters. A 
few of them, however, operate on split fre¬ 
quencies—such as 756 kilocycles—so that 
the signals appear between the signals of 
local stations. Therefore, if the receiver 
dial calibrations are fairly precise, it may 
he assumed that any signals heard on odd 
or split frequencies originated in a foreign 
country, 

Signals from these stations reach their 
peak in midwinter, hut now is the time to 
commence fishing for them. 

1937 All-Wave 
Receivers 

OTABLE improvements have been 
made in the new crop of all-wave re¬ 
ceivers now on the market. Self-seeking 
circuits are used in many of the 1937 sets, 
among the makes being Philco, Crosley, 
and General Electric. By means of this 
circuit the listener is not called upon to 
make delicate tuning adjustments; it is 
mdy necessary that the receiver be tuned 
to within five kilocycles of the desired sta- 
tion frequency at which point the self- 
circuit comes into play and 
complies the tuning automatically. This 
scheme does away with the necessity of 
,,si »g a tuning meter nr indicator to assure 
Precise tutting, 


The self-seeking circuit ha* made pos¬ 
sible the practical application to a radio 
receiver of various systems of automatic 
tuning. Grunow is using an arrangement 
which operates somewhat like the dial on 
a telephone. Small tabs carrying the call 
letters of favorite stations are inserted be¬ 
hind a rotable face plate with circular 
apertures. By inserting a finger in the 
proper aperture and flipping the plate, the 
desired station is “dialed in.” 

Most of the new all-wave receivers have 
greater hand spread, making it easier to 
tune in stations in the short-wave hands. 
By means of these band-spread arrange¬ 
ments, stations are well separated on the 
dial scale from each other. The result is 
that tuning in the short-wave stations is 
about as simple as tuning in stations in the 
standard broadcast hand. 

There is a distinct trend toward the use 
of air trimmers and iron-core intermediate- 
frequency transformers. The air trimmers 
insure permanent accuracy of circuit ad¬ 
justment, while the iron-core I-F transform¬ 
ers provide greater sensitivity or gain in the 
intermediate-frequency stages. In some re¬ 
ceivers the iron cores are made adjustable. 
They are set to resonance at the factory. 

Frequency response has been greatly im¬ 
proved, although there is a hesitancy on 
the part of many manufacturers to carry the 
response too far into the upper registers 
where noise and station interference be¬ 
come problems. Nevertheless, the response 
has been carried far enough into the higher 
regions to provide quality of tone not ap¬ 
proached by most of the earlier receivers. 
Moreover, the response has been extended 
into the lower frequency regions and the 
bass frequencies supported by much greater 
reserve power. 

Time Signals 

IME signals from the United States 
Naval Observatory in Washington are 
broadcast daily on short waves through the 
naval radio station at Arlington, Virginia. 
The broadcasts occur at 11:58 a.m., E.S.T. 
and are on frequencies pf 8150 kc* 12,225 
kc f and 16300 kc. 

The broadcasts commence with a series 
of one-second signals preliminary to send¬ 
ing the noon signal which lasts exactly 
three-tenths of a second, starting at noon 
sharp after ten second* of silence. 




RECORD - KEEPING 
EFFICIENCY - . 

M OORE’S Loose Leaf Binders and Record 
Sheets will help you keep your records 
more conveniently, more economically. 
Blmple and accessible. A great number of sheets 
may be safely held In small space. Sheets may 
bo removed Instantly without disturbing others, 
louses easy to transfer. Held in perfect security 
ana alignment. 


l ■ bookkeeping forma 
■ completely filled in, V 

L| illustrating uses— M 
Mi a MOORE form for 140 *****' ^ 

every kind of record. Will help yew with your 
accounting problems. Used by over 800,000 
leading firms. Pill in coupon, attach to letter¬ 
head, mail, and 140 page book will be sent /w. 

JOHN C. MOORE CORF., Eat. 1839 
6187 Atone Street, Rochester, N. Y, 


THE ONLY ORIGINAL 

ROSBLOOM’S 

Self-Study Diesel Course 

Written So You Cen Understand 

Within Read) of Any Person of Limited Means 

DIESEL ENGINEERING INSTITUTE 
443-445 Hoboken Ave. Jtreey City, N. J. 


DISORDER 


ORDER 




The question is often asked 
what shall I do with my business • 
papers? 

I don't want to throw them 
away as I need them for refer¬ 
ence. 

Yet in their present state they 
are about as big a nuisance as 
a pile of newspapers. 

Your sheets can be bound neat¬ 
ly and compactly in the Common 
Sense binder which will hold 
from one sheet to any number up 
to 500. 

Binder is light in weight, and 
no thicker than the bulk of sheets 
inserted. 

Insertion of sheets takes only a 
few seconds. Binder to hold 
sheets size 11x8*4 eent postpaid 
in U. S. for $1.00, Money refunded 
if not. satisfied. 

Wt carry fifty ttock size*, 

Asa L. Shipman’s Sons 

Establish, d 1837 

100 Chambers St., New York 
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Special! 

Voigtlander 

VAG 


Tuke* Picture* 3*/ 4 x l */ t 
or 9 x 12 cm . 

Former Priee 924.00 

SALE PRICE 


15 


.75 




Price include* film peck adapter and 
three plate holders. 

The only reason the manu¬ 
facturer is discontinuing the 
model is because if he main¬ 
tained production on this 
camera today, it would be 
entirely too costly. 

The Vag is equipped with an 
F6.3 Anastigmat lens in 
Embezet Shutter. Speeds 
1/25—1/50—1/100. Bulb and 
Time operating with cable re¬ 
lease. Has rising and falling 
front and side movement, fo¬ 
cusing hood on ground glass, 
brilliant finder, quick focus¬ 
ing lever. 

Act Quickly, the Supply M* 
Limited 

Mail Orders Filled . Write Dept. S.A.V. 
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CAMERA ANGLES 

Conducted by JACOB DESCHIN 


Photomicrography 

T O the sum of pleasures that fill the lei¬ 
sure hours of the camera-hobbyist, add 
photomicrography. Its attractions are man>- 
faceted and every camera user can find in 
it at least one good reason for taking it up 
as a pastime. Microscopy, the art of viewing 
microscopic objects enlarged to great pro¬ 
portions, has for a long time been the de¬ 
light of hobby riders. But since the audience 
to which the marvels visible through the 
lens of a given microscope is necessarily 
limited to one, the camera-hobbyist finds in 



Simplified set-up for photomicrog¬ 
raphy, described in text at right 

this fact a distinct drawback, accustomed as 
he is to exhibiting his handiwork to many. 
However, wider scope is given the bobby of 
microscopy' by combining it with photog¬ 
raphy and in this way adding new zest to 
a branch of scientific work that never loses 
its interest to those of an exploratory turn 
of mind. 

Photomicrography is no formidable un¬ 
dertaking that calls for vast scientific back¬ 
ground, but may be practiced by any 
amateur who acquires a liking for this kind 
of work. Barring a few small adjustments, 
photomicrography resembles straight pho¬ 
tography, and so far as developing the 
negative and making the print or enlarge¬ 
ment is concerned, there is, of course, no 
difference. The same film you use for 
regular photography is employed here, too, 
and the same principles apply also with 
regard to the chromatic character of the 
emulsion, orthochromatic being used ordi¬ 
narily and panchromatic for subjects con¬ 
taining fed. To compensate, however, for the 
chromatic aberration (failure of different 
colors reflected to come to a single focal 
point) of the average micrdscope lens, it is 
recommended that a filter be used, the ideal 


all-around filter being a yellow green, one 
type of which is the Wratten “B. w The filter 
is adjusted in a position between the source 
of light and the microscope mirror. 

The set-up for photomicrography is a 
camera attached to a microscope outfit in 
such a way that the camera may be racked 
up and down for focusing and the lens of 
the microscope used for photographing as 
well as viewing the subject. A simple out¬ 
fit, such as the one recently put out by 
Bauseh & Lomb, offers an easy and in¬ 
expensive way to investigate the possibili¬ 
ties of photomicrography. Its low cost will 
permit the beginner to experiment with it 
to his heart’s content without “plunging” 
on something that he may later find un¬ 
suited to his tastes. Should he take to it 
like the proverbial duck to water, as is 
altogether likely, there will be time enough 
later to decide on the purchase of a more 
advanced instrument. 

The outfit includes a heavy, cast metal 
base, attached to which is a supporting rod 
on which the camera support is moved up 
and down. A focusing tube attached to the 
*idc of the camera has a frosted film disk 
in the upper end in exactly the same plane 
as the film in the camera. A short metal 
tube is mounted to the underside of the 
camera in the place ordinarily occupied by 
the camera lens, the tube’s inside diameter 
being designed to fit snugly over the eye¬ 
piece of the microscope in order that a 
light-tight connection may be obtained be¬ 
tween camera and microscope and to cen¬ 
ter the camera with the microscope auto¬ 
matically. 

The light source for this outfit may be 


Photomicrograph of an alloy of the 
stellite type. Magnification 30OOx 

an ordinary 40-watt Mazda frosted bulb in 
a reflector, the common goose-neck type 
being considered ideal for the purpose. 
While the brighter the light the less ex¬ 
posure needed and therefore the less dan¬ 
ger from slight vibration, too bright a light 
may bring the exposure time down so 
sharply that it will be to oontrel 

it accurately. Workers who have encoun¬ 
tered trouble with excessive light in other 
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types of photography will recognize in this 
a familiar enemy. 

Exposure time in photomicrography, as 
in ordinary photography, is determined by 
the amount of light reflected from the 
object as well as the filler factor, the speed 
of the film emulsion used, and the degree of 
magnification desired. 

The interests that may be pursued 
through photomicrography take in the 



1 

*‘4 1 

,, i 1 


A male dog flea, magnification of 
40x; with dark field illumination 

world’s greatest sciences as well as the 
humblest, some idea of the scope being 
gained from the fact that not only may 
one delve into the mysteries of physics, 
chemistry, metallography, geology, micro¬ 
biology, botany, and zoology, but also into 
those of household objects, textiles, and 
paper. One may observe and photogruph 
the collection of dark dots and lighter 
spaces on a small piece of exposed photo¬ 
graphic film; study rust on an old piece of 
steel or iron; explore the contents of a 
vacuum cleaner; examine pieces of fabric"' 
or a slice of raw potato. In short, the world 
is your oyster and the joy of it is that if 
you like the hobby a pearl will be your 
reward every time. 

Very accurate focusing, proper place¬ 
ment of the light source so that the light 
i9 transmitted through a translucent sub¬ 
ject or reflected from an opaque one as well 
as being adjusted to cover evenly the entire 
area of the slide visible through the lens, 
printing on glossy paper in order to show 
up every detail, are some of the chief 
factors involved in photomicrography. The 
experienced amateur photographer who has 
never attempted photomicrography will find 
in it so much that is true of ordinary photog¬ 


raphy that there will be little to learn ex¬ 
cept, of course, for those features which 
relate strictly to microscopy. However, 
knowledge is relatively cheap—costs no 
more, in fact, than the price of a book. In 
this connection, if you like, this depart¬ 
ment will be happy to^*end you a list of 
hooks on this subject. 

Pictures by Moonlight 

A METHOD of taking photographs by 
jlV the light of the moon at relatively fast 
time exposures has recently been introduced 
abroad by the French astronomer, M. 
Lucicn Rndaux. The fact that moonlight is 
said to be about 650,000 times weaker to 
the film emulsion than sunlight makes M. 
Rudaux’s achievement stand out as a 
most remarkable feat. M. Rudeaux’s ob¬ 
jective was to find a means of cutting down 
the long exposure ordinarily required in 
moonlight photography in order to record 
such slow-moving objects as clouds. By em¬ 
ploying a condenser used in a projection 
apparatus he obtained a lens of rather large 
aperture, obtaining definition by the usual 
procedure of stopping down considerably. 
He found that a 4-inch condenser stopped 
down to 2% inches gave him a lens of 
F:1 speed, which was fast enough to bring 
exposures down to under a minute by the 
light of a full moon. 

Kodachrome for 
Stills 

K ODACHROME film, hitherto available 
only for motion picture cameras, is 
now announced for stills as well, the sizes 
for the time being limbed to two, roll No. 
K828 (8 exposures) intended for use in the 
Kodak Bantam Special, and roll No. K135 
(18 exposures) intended for cameras of the 
Kodak Retina type. The full color trans¬ 
parencies obtained with this film as easily 
as ordinary black and white exposures are 
Cewed in their original size by transmitted 
light or projected on a screen in enlarged 
form. 

Sidewalk Shadow's 

I N the lexicon of the photographer a 
shadow is one of God’s greatest gifts to 
man. Picture a world without shadows and 
you see a world without contrast, dull, flat 
and unphotographable. And among its 
varied manifestations the shadows seen 


VERTEX 

the Miniature Enlarger 



Vertex, with enlarging range 9x linear. 1* the sim¬ 
plest and most compact little enlarger for miniature 
negatives All metal, rigid, with baseboard for 

K \ 10 or larger Simple condenser automatically 
adjusted to 100-uatt A-Mazda, white opal routed. 
Wcdlesharp fully corrected /<> T Anustlgmat En¬ 
larging Lens Two uegallu* holders for Erica and 
Miniature film negatives, single or nm ut strip 
Hough and critical M!<io focusing. Swinging red 
glass screen for paper placement Film support 
\\lng3. Cord with built-in sv>itcli and plug. 

VERTEX MINIATURE ENLARGER, complete 

with 2 film holders (lamp not included) (32.00 

LAMP, 100-watt, 100 Volt, Type A, white opal 
coated $1.00 

Mail Orders Filled 


WILL0 JR. EASEL 



Now e\ery amateur and professional photographer 
cun afford a good easel The Willo Jr. is truly ex¬ 
ceptional at this price, Jt made of well les¬ 
sened wood, lies absolutely fiat and is easily ad¬ 
justed with a sliding guide. Nothing on the market 
can compare with the Willo Jr. in price and qual¬ 
ity. 

Takes 11 x 14 paper or smaller—weighs C lbs. Di¬ 
mension* 14 x ITV 4 . lias adjustable mask with 
>4" border. 



Mail Orders Filled 
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Exceptional Values 

MINIATURE 

CAMERAS 

All eauieruB in condition equal to new. 
Sold on our usual 10 days' trial baaia. 


35 mm. ContafUx, Fl.5 

with cate .000.00 

35 mm. Con tax II, 

chroma, F2 . 220.00 

35 mm. Contaac I Fl.5 

with case . 200.00 

35 mm. Leica G chrome 

F2 with case . 170.00 

35 mm. Welti, Carl Zeiss 

F2.8, compur 39.50 

3x4 cm. Foth Derby, 

F3.5 17.50 

3 x 4 cm. Dolly F2.9 

compur 30AX) 

3x4 cm. Gewirette F2 

compur 50.00 

35 mm. Edinex F2 com¬ 
pur with case 60.00 

4 V 2 x 6 cm. Ihagee Par- 

vola,C.Z.F3.3compur 40.00 


ABE COHEN S 
EXCHANGE. INC. 

120 Fulton Street New York 

"The House of Photographic Values” 


when the stm is low are the most beautiful 
and attractive. For long shadows it is gen¬ 
erally beat to get up high not only to in¬ 
clude both subject and shadow in the pic- 
tore but also to get the most interesting 
perspective. 


Craft Pictures 

E VER think of collecting photographs 
of people in various crafts at their 
work? If you haven’t, here’s a thought for 
you that should lead to interesting per¬ 
sonal as well as photographic adventures. 
You will probably find such old crafts as 



"The Puppeteer,” a fine example of 
craft photography. A collection of 
characteristic poses is worth while 


FOTOSHOP 52 

i«T film 

for 

Better Economy! 


that of the blacksmith, the repairer of 
violins, the cabinet maker, most productive 
of pictorial material, and if you will direct 
your camera to include some such char¬ 
acteristic pose as that shown in the illus¬ 
tration of the puppeteer you will soon as¬ 
semble a collection that will be worth all 
the pains involved in making it. 


$2»19 per 100 ft. 

2 rolls $4.00 


Automatic Enlarger 
Switch 


prices include processing 

By maintaining our own labora¬ 
tories for the processing of CINE 
FILM and STILL FILM we can 
speedily and efficiently fill your 
order at big savings. 

Rapid Panchromatic 

$3.50 per 100 ft. 

Ultra Rapid Panchromatic 

$4.25 per 100 ft. 

Order two ioIIh or more juul net un 
oxtrn nn\ lint. 


M ORE and more photographic darkroom 
routine is becoming less and less 
drudgery. The latest device designed to add 
to the comforts and conveniences already 
available for the darkroom worker is the 
so-called Automatic Enlarger Switch. This 
instrument, which is equipped with separ¬ 
ate switches for time and focusing and 
powered with a synchronous electric motor, 
is handsomely encased in Bakelite. The de¬ 
vice accurately times the exposure required, 
which is set by a dial, and automatically 
lights and turns off the enlarger light. 


FREE CIRCULAR 

Rent on runuust giving details on 
our economy TINE FILMH. 

MOTION' and STILL picture Equip¬ 
ment Bought, Sold and Exchanged 
at 


FOTOSHOP. Inc. 

136-S We.l 32nd St. New York City 



Toning Simplified 

C OLOR prints are all the rage these 
days—and it is conceded that a good 
color print will always be something to 
shout about—but direct color photography 
is still a rather complicated process and one 
which not all can tackle in the full con¬ 
fidence of achieving success. The toning and 
staining of print*, however, by which even 
two or three tones may be obtained, is a 
simple procedure which anyone can follow. 
Burroughs Wellcome $ Company have been 
putting out iWr color producing uhlotf 


Build a 
Photographic 
Library 

Leica Manual, by Willard D. Morgan 
and Henry Af. Lester. A beautiful book 
of over 500 pages dealing with all 
phases of miniature photography. It 
covers such subjects as panoramas, 
photomicrography, dental, stage, and 
aerial photography, photomurals, infra¬ 
red, and many others. $4.00. 

Practical Amateur Photography, by 

William S. Davis. Deals with the 
whole subject from the origin and 
growth of photography to the latest 
types and uses of cameras. 264 pages, 
illustrated. $2.40. 

Photographic Enlarging, by Franklin 

/. Jordan. A complete treatise on en¬ 
larging, discussing not only the neces¬ 
sary equipment but all of the dark¬ 
room processing dodges which may 
be employed, combination printing, 
mounting, and lantern slides. It is 
written in a light yet thorough-going 
manner. $3.70. 

Free-Lance Journalism With a Cam¬ 
era, by Rufus 11. Mallinxon. Many 
serious amateur photographers would 
like to know how to make money with 
their cameras; here i* a complete guide 
to that work. It tells not only how to 
make salable pictures but also how to 
market them. $1.65. 

The Fundamentals of Photography, 

by C. K. K. Mccs. Not only tells how 
to take and finish pictures but give* a 
solid foundation of the principles of 
photography. $1.10. 

Portrait Lighting, by Frank R. Fra - 
prie. Take* up the rapid development 
in the last few years of artificial light¬ 
ing for indoor photography. $2.15. 

Modern Development, by F. R. Fra- 

prir. Describes all method* of develop¬ 
ment, stressing particularly modern 
factorial and thermo method*. All for¬ 
mulas tire given. $1.10. 

Camera Lenses, by Arthur W. Lock¬ 
ett . Explains simply and clearly, yet 
with scientific accuracy, all the under¬ 
lying principle* of lenses. 85c. 

Iit(ra*Red Photography, by S, O. 

Ratwlings. A treatise on the use of pho¬ 
tographic plates and film* sensitive to 
infra-red. Exposure and processing are 
fully covered and many formula* are 
given for sensitizing. $1.65. 


Prices Quoted Include Postage 


Write 4o Us 

for Advice Regarding Books on 
Any Phase of Photography 

Scnamnc American 

24 W«*40*faStw m NwYmMSKt 









OCTOBER • 1936 


SCIENTIFIC AMERICAN 


235 




CUESS\N C 


EXPOSURE and DISTANCE 


LEUDI f* 53 £*B 

e Smallest in Size , x £ fiifH 

• Least Expensive wvP fgg JSLJ^B 

e Most Easily Opsr- IB gje - 1 
ated Optical Ex* B^ 5 ** lib 
posure Meter mads In All 
lailwdias Punt B ^ 

BOB I ’• tgf B 

Distance Malar i TV 

Small, compact, pre- 
cite, operates at a w 

5 lance. Indicates correct distance irome- 
lately from 3Vj ft. to infinity. Including 

leather case . 06.50 

Ask your Dosier or writ• for Litorsture 

MIMOSA AMERICAN CORPORATION 

485 Fifth Avenue New York 


lloctric AGITATOR 

all Miniature Film Tanks 

j^BM^B^ Ends drudfery—a^uro* uniform dr- 
velopment, Huh* Into or<ll»ar> liirht 
^B r l rcU ** —timed for American mrn-nt. 
Will not ninth or aptll developer 
Fully in»ula(ed, beautiful- 
ly finished—At your doal- Si 9.50 
,7i$ar er*' or direct 1 J 

V'?'^T,; f B| MMv SpeedWay Mff. Co. 

WmJ isaa Se. sand Ave., CJcere, IS. 


' MOM V 

sAVItif 

11 * 1 *"'"“ 




BARGAIN BOOK / 
CAMERAS t SUPPLIES 

as 


In*. for fen and profit*. 

MRhondr^Uyrajnaalnjr.iwoo*!- 
* B*r*»ln* Jp ctlll and mcnrU 

Q>m*m. Lon*—, rfim*. *tc. W* Uk* 

yoor old m«w» of ft«ipw*ot *n trad*. 
Writ* for fr** beremln book now 1 


SplomlW opiH»ri itauio*. J’raimfe in 
m. £fllX artara tlm*. toy plan. No pmv fawt 
*yWa 1— 1 nMd«d. foniimm a^bnol 

nmrtlf *duo«U«»n »utliele«t, H*nd (or lr«w. 

IBHH •* booklet “Opportnniti** In l‘lioiogr«- 

a lut MUklS>* 1 Av». CMcas*. w. 

Make this your 
life-time career 


Wonderful, money-making opportune 
tie*. Men, women. Orowhnt field 
Become a Commercial Fhotogranbci ’• 
a Newi. Advertising, Portrait 01 
Motion Picture Photographer. Per¬ 
sonal Attendance or Home Study 
training. #6*1* year. Free Booklet. 


for t long time to the great delight of 
amateurs everywhere, and their line of 
toners and stains should answer practically 
all amateur requirements. 

A technically perfect chloride or bromide 
print, correctly exposed, fully developed, 
properly fixed and thoroughly washed, is 
essential. Sepia, blue, and green toners are 
three popular colors and the brown toner 
may be used to modify the color of a sepia- 
toned print. A versatile toner is the Copper 
Ferrocyanide Toner with which may be 
obtained a variety of colors ranging from 
warm black to red chalk, and including 
various shades of brown, red, and purple. 
The different colors are realized by vary¬ 
ing the period of toning. For most of the 
toners only one bath and a short period 
of washing are all the work required. 

The stains stain the paper and the emul¬ 
sion, leaving the black image unaffected and 
are effectively combined with toners to 
produce unusual color results. 

Projected Back¬ 
grounds 

W HEN spotlighting the background in 
portraiture, interpose a cutout be 
tween the spotlight and the wall or what¬ 
ever plain light-toned l>ackground you may 
he using and thereby considerably improve 
the resulting portrait. Generally, in this 
type of background, it will he necessary to 
so light the subject as not to show his or 
her shadow on the background. The possi¬ 
bilities in this connection, it is readily ap¬ 
parent, are limitless, for not only may one 
project a design on the background hut a 
whole scene as well. A projected cutout 
is an excellent means of giving your por¬ 
traits an individual twist. 

Tray Cleaner 

A TIP from the professional on how to 
clean those stained trays: Dissolve 4 
ounces of potassium bichromate in 16 
ounces of hot water and add 4 ounces of 
commercial sulphuric acid. After swishing 
this solution around in the dirty tray for a 
couple of minutes, rinse the tray with clean 
running water. This cleaning solution can 
be used a number of times. 


PMi'Vlt j^R/'.PHYl 


iowJa3 k «M«'(o*.»V. mfSTw'Wk Write Your Own Title 


Profitable Photography 
with the 

Miniature Camera 

By Edwin C . Buxbaum , A.RJ*>S. 

DESJDES having a considerable 
^ amount of fun with the miniature 
camera, making trick “shots/’ art 
photographs, and the like, you can also 
use it for special paying work. This 
little paper-bound booklet of 72 pages 
tells not only how to make interesting 
photographs that are salable to news 
agencies or magazines but also gives 
many clues to the very large number 
of types of photographs that can be 
sold. Fot those who wish to mix profit 
with pleasure this booklet should prove 
most helpful.—$1.10 postpaid. 

For m2« by 

: ' SOENTIFIC AMERICAN 
M IW 4ttk St New York. N. Y. 


“QNAPSHOTTER SnapshotP is this 
O department's feeble first attempt. Or 
perhaps, since this department is written 



Baas says: “Take SOUND 
Movies as EASILY a« 
Silent—” 

$350 RCA 16 mm. 

SOUND CAMERA 

News model ready 
touse—l"F3.5lenji> ifiiOl /Y 
built-in Microphone JL \/ 

and 3 dry cells 

As world distributor Bass 
now offers these RCA 
SOUND Cameras at a sub¬ 
stantial saving of 40%. 
Write for free literature 
and list of equipment. 


Welta 

Perlc 

Roll film 
Camera 

$42-50 


A 


Half #120 film . . . takes 16 shots 1% x 
2 * 4 . Choice of CAR8AR ANASTHiMAT 
F:2.9 or Moyer Trloplan F:2.9. Compur 
shutter self-erecting. 


# Volgtlander Boo Besia 

S-2 T 4 x 2’4 nr 1ft twit *lre. Krcluslvo Bhutter to 
l/125Ui nee, Remote release . . . brilliant and direct 

finder, Volitar Fjl 5 lens. Ea»Uy worth 129.50 



# Path Berby 

Mlnlram nf ultra \alue—foral plurir mmm 

Bhutter to l/.'i04Hh. Delayed action 3S/A /K 

50 mm. Foih AnaitlHtnat F:3.5 at 

# Wdtl Mlnlatare 

A Ruprrb ramera. 36 <hoU—with Xenon Ax'■» 

F ,2 Irnv Rapid Compur to 1/500. 0 ( 1 / Hll 
Special at BABB . u,,tA/ 


Send for new free Bargain gram* i Sec. 
1—16 mm. #224. Cine. Sec. 11—35 
mm. #216. Sec. Ill—Text Book* 
#220. Sec. IV—Still Camere* #221. 
Sec. V—Leaeee #221. 



"Sranhonar Snapthot!” 


Dept. AD, 179 W. Madison Street 
Chicago, 111. 

Camera Headquarters for Tourists 
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moDERn 

CHEmiSTRY 


OUT OF THE 

TEST TUBE 


^ \ "Th* pop 

2 r *S*f rr y \ ular dl«cui*ion^ 

N* Holmtl \of chomiitryV 
Dr. Holmes, \ tince the pub-1 
professor of \ lication ^ ofl 
Chemistry at \ Slotion'i 'Cro-l 
Oberlin Col- \ ativ# Cham-1 
lege, is interna- \litfy' lomol 
tionally known as \ flftaan Y® ar f\ 
author and leetur- \ tqo!'-Dayt d 
er. He is one of this \Di*tZ, JV*’ ^ 
country’s most distin- \ ence Editor, 
guished chemists, a \ 5 cf »P 
past Division Chairman \ H o w a r d 
of the American Cheini- \Newspapers, 
cal Society, and author of 
10 standard works on chem¬ 
istry. 


His researches have yielded original and im¬ 
portant contributions to man’s present-day 
knowledge of Chemistry. “Out of the Test 
Tube” compresses the complete fascinating 
story of chemistry into one breathtaking 
volume in non-technical language PROFUSE¬ 
LY ILLUSTRATED—83 unique pictures. 
Using plain words, Dr. Holmes reveals HOW 
chemistry is changing EVERY phase of your 
daily life—your health, your job, your liv¬ 
ing conditions, your future prospects! 


PARTIAL CONTENTS 


Money from Smoke? • 
“Black MajOr” Harne«»ed 

• High Explosives • Chain, 
ing the Sun • 

Chemistry of Plasties • 
Soil Chemistry and The 
Farm • Fertilizers — 
Chemical Key* to Mother 
Earth • 

Mineral* — the Key to 
World Power • Wartime 
Chemistry • Photosyn¬ 
thesis • 

Bacteria— Helpful or De¬ 
structive • Hydrogen'* 
Amazing Story • The 
Elixir of Life • 

Smashing Uranium • Hel¬ 
ium—Conqueror of Gravity 

• Food from the Air • 
Sulfur-Brimstone or Cor- 
nrrttnne • 

Fuel*—Pre»ent & Future - 
Coal, OU, Alcohol, Solar 
Energy • Atomic Energy, 
Natural Ga» • How Sweet 
i* Sugar? • 

Research and the “Talk- 
»e*” • The Automobile'* 
Debt to the Chemical 
Laboratory • 

The Saga of Steel • Form¬ 
ula* and How to Read 
Them • The Terrible 
Termite* • 


The Cherai*t—Key Man of 
Industry • The Chemist'* 
Language • Cellophane • 
Chemistry, Alchemy, and 
"Cold” from Lead • 
Housing of the Future • 
The Future of Chemistry 

• Freezing and What it 
Doe* • 

SUk* and Cellulose • In- 
sect* — Man’* Allies *> r 
Encmie* • Fat* Their 
Place in Industry • 
Vitamin Fact* and Mean¬ 
ing* • Yeast* • Chemistry 
and Medicine • 
Ultra-Violet Ray*, Infra- 
Red Ray*, Cosmic Ray*, 
X-Ray* • Meteors • 
Air-Conditioning • What 
Transportation Owe* to 
the Chemist • IndDpens- 
able Glass • 

Synthetic Robber • Rayon 
Chemistry • Safety Glass 

• The Chemistry of Nutri¬ 
tion • 

"Farm Fartorle*" • Tail¬ 
ing the Earth’* Aga a 
Hormones • Aluminum's 
Fight for Supremacy • 
Chemistry and Aviation • 
Sugar* and Sweetnes* • 
Bacteriology Dependent 
upon Dyes • The Business 
of Chemistry • 


And many othar vitally absorbing subject* 


pa 


EE OFFER 


EMERSON ROOKS. Tne., Dept. 576-K 
S3 Sixth Ave., New York 

Send me a copy of OUT OF THE TEST TUBE 
for fraa axanlaattan. I will pay $8.00 plug a 
few <*mtg delivery charge, when the bonk arrlvei. 
1 understand that if it U not entirely satisfac¬ 
tory 1 may return It within 5 day* and purchase 
price will be refunded. 


Name.., 
Address. 


□ CHECK HERE If you wish to enclose only ■ 
$3.00 with coupon, thus saving delivery ■ 

charges, (tame waaey-teofc taarmatoa.) ■ 


■uninani 


itzaiizl 


for photographers, you will prefer Bums’ 
Oh wad some pow'r the giftie gie us 
To see oursefs as others see us! 

Anyway, the next time you visit the zoo, 
why not train your camera eye on your 
fellow-hobbyists as a change from animal 
hunting? 


Parades 

ARADES sometimes offer unusual pho¬ 
tographic opportunities and are always 
worth watching with pictures in mind. “On 



"On Guard” 


Guard” shows one way of converting an 
ordinary parade scene into something bet¬ 
ter. The large form of the police horse’s 
head and neck in the foreground makes for 
effective pictorial balance, as well as con¬ 
trasting mood—the ardor of the parade 
leader and the watchful impassivity of the 
horse’s countenance. 


Spraying Photographs 
on Walls 

ORD comes from England of the 
development of a new type of wall 
decoration by which any wall surface may 
he sensitized hy spraying it with a photo 
graphic emulsion, an image projected upon 
it hy the usual enlarging method, and then 
the developer and fixing solution sprayed 
on the wall to complete the printing routine. 
The whole thing seems fantastic and to 
the cradle watchers of the last century, who 
nursed photography until it was well on the 
way to its present healthy and vigorous 
state, might have Beemed an impossible day 


dream. But the fact remains that there is 
no if or maybe about the matter; it has 
been done and the inventors, Eugene MoUo 
and Paul Lamboit, are proving it every 
day. 

Mr. Mollo, in describing the process, 
which, incidentally, is based on a patented 
formula, sees the new method “a practical 
and commercial proposition” for decorating 
large surfaces by means of photography 
and as greatly enlarging “the decorative 
possibilities of the photo-mural, for by 
means of it jointless photographs with a 
hard washable surface can be produced not 
only on a flat wall but also on any bas- 
relief, curved, corrugated, or fluted sur¬ 
faces.” 


Making Haste Slowly 

WNERS of cameras equipped with 
F :4.5 lenses who have wished on cer¬ 
tain occasions for speedier lenses may take 
comfort in the fact that some workers have 
been able to overcome the difficulty of 
“stopping” night action scenes by waiting 
for the “moment of suspended animation” 
when action stops for a brief interval. One 
man recently succeeded in “stopping” a 
trio of acrobats with a of a second ex¬ 
posure at the full opening of his F :4.5 lens. 


Carrying Cases 

AMERAS with exposed lenses and 
range-finders or view-finders should al¬ 
ways he protected, when not in use, by a 
carrying case of some kind or other. Fine 
leather cases may be purchased, of course, 
or, with a little ingenuity, you can make 
your own to your own design and taste. 
Leather or heavy cloth are suitable ma- 
teriaK 


Roof Pictures 

M ANY of us never get to see the roofs 
of the houses we live in. And that’s 
a great pity, because there’s many a good 
photographic shot available from a roof¬ 
top vantage point. With all proper modesty, 
this department submits the accompanying 
illustration as an example of the possi¬ 
bilities. 







Sithouettas and cloud#, from tho'roof-top 
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Taxiing down to the end 
of the runway, the pilot revs 
up each Wasp engine. The 
co-pilot radios to the signal 
tower, “O. K. Newark''. The dis¬ 
patcher flashes back “Go Ahead". 
i The pilot gives full throttle. The 
a Hamilton Standard Constant 
Speed Propellers bile into the 
air at 2250 r.p.m. And in a 
flashyou are soaring on your 
JE^B& lhree-mile-a-minute trip... 

as gracefully as any bird. 


THE SCIENTIFIC AMERICAN 
DIGEST 

{Continued from page 225) 


cigar or cigurettc butts on a rock or in 
mineral soil. He does not even throw “dead” 
butts into brush, leaves, or pine needles. He 
drops them into the dust of trail or road 
and tramples them, to be doubly sure they 
are dead. 

The careful smoker not only observes 
these rules but while traveling through 
forest, brush, or grassy land smokes only 
in a safe place where there is no inflam¬ 
mable material, or inside a vehicle with an 
ash receptacle. 

Shorter Syphilis 
Treatment 

T HREE Chicago scientists believe that 
they have succeeded in decreasing ma¬ 
terially the long period of treatment neces¬ 
sary for persona who have syphilis in its 
early stages. They further feel that their 
methods bring the eradication of the disease 
in its early stages one step nearer realiza¬ 
tion. 

Dr, Clarence A. Neymann, Dr. Theodore 
K, Lawless, and S. L. Osborne have merely 
combined the recognised fever and drug 
ttwtdMMtts of syphilis, and the results, re- 
ported la the Journal of the American 
have been highly satis- 
hmtf, V - 901 
The average time consumed in this com¬ 


bined treatment is 42 days. An average of 
five sessions of fever were given each pa¬ 
tient and an average of five injections of 
neoarsphenamine were given during the 
treatment period. A small amount of bis¬ 
muth salicylate was also used. 

Fourteen cases of early syphilis were 
treated with hyperpyrexia; that is, the pa¬ 
tients were given a high fever. Half of them 
simultaneously were given arsphenamine 
j and bismuth compounds. 

I The seven treated by fever therapy alone 
developed further signs of the disease. The 
; seven given the combined treatment have 
j shown no clinical signs of syphilis for 
I periods ranging between five and eighteen 
months. 

i “This entire treatment presupposes an 
organized expert medical and nursing staff 
trained in giving hyperpyrexia treatments 
and the hospitalization of the patient during 
'IX hours for each session of hyperpyrexia,” 
the three medical scientists state .—Science 
Service. 


Soybean Adhesives 

| 

S OYBEAN meal, after the extraction of 
the oil used in paint and as a food, con¬ 
tains a large proportion (41 percent) of a 
protein resembling the casein of milk. This 
protein is used in making glues for manu¬ 
facture of plywood; as much soybean glue 
h used in the United States as of all other 
plywood glues combined. I). //. K. 

Perfect White Impossible 

P ERFECT white exists only as an unat¬ 
tainable scientific standard. All sub¬ 
stances filling the layman's conception of 
whiteness are actually darker, grayer than 
the perfect white. The nearest colors to the 
perfect white are those of the purest chalk 
or a very thick layer of new-fallen snow. 
But even these fall short of science’s rigid 
standard. The increasingly wide use of the 
word white in connection with commercial 
articles, however, especially in advertising, 
mude scientific recognition imperative. 

Research to determine a method of grad¬ 
ing these varying shades of white was un¬ 
dertaken in the Massachusetts Institute of 
Technology color laboratory. The results, 
which constitute the basis of all modern 
discussions of whiteness, have been ex¬ 
plained by Dr. David L. Mac Adam, of 
M.I.T., who conducted much of the re¬ 
search. 

All substances which are ordinarily called 
white, he told the conference, differ from 
the perfect white in one of two ways. All 
are darker, grayer than the perfect white. 
Some may show no other difference, and 
these are scientifically regarded as grays of 
differing degrees of brightness. They are 
commonly called whites, however, the 
brighter substances being regarded as 
whiter than the others.- Science Service. 


Canada Produces Most 
Platinum 

P LATINUM first became known to Eu¬ 
ropeans early in the 16th Century when 
it was discovered with gold in‘ the river 
beds of what is nol* Colombia, South Amer¬ 
ica. Later the important deposits in the 
Ural Mountains were discovered. Then its 
existence in the aopper-mckel ores of the 
Sudbury district in Ontario, Canada, was 
noted, and finally it was found that the 


gold ores of South Africa contained sub¬ 
stantial amounts of the metal. Today Canada 
is the most important platinum-producing 
country and Russia is second. 

More Research- 
Less Unemployment 

I ESS unemployment and perhaps no job- 
J less at all would be the state of the 
nation if industrial research were done by 
more and better people. This is held to be 
“perfectly obvious” by Dr. Willis R. Whit¬ 
ney, General Electric’s vice president in 
charge of research, quoted in a Science Ser¬ 
vice report. 

Always there is an increasing circum¬ 
ference of untested assets about us and an 
infinitely fertile area for progress just ad¬ 
jacent to the known. New industries may be 
put into action at any instant. Dr. Whitney 
said, by the maturing of some new crop of 
fads, materializing into gadgets. 

Dr. Whitney is himself a leader in applied 
physics and he was for many years director 
in the General Electric Research labora¬ 
tories. 

“Is it enough in a research laboratory to 
tackle known difficulties, to improve output 
and to analyze competitors’ methods and 
products?” Dr. Whitney said in a Sigma Xi 
address. “The answer is, no! And this leads 
to asking how far afield should a research 
laboratory go. The aims of the research 
group should include protection of the in¬ 
dustry against the sure obsolescence due to 
new discoveries by someone. Discoveries 
made entirely outside an industry may dis¬ 
concert and injure it. They may stop the 


(jtidA&uU 

No transport plane takes off 
until the dispatcher and the 
pilot have checked the weather 
at every point along the line. 

At every moment of your trip 
^ you are in the personal care 
of these trained men, see¬ 
ing that you get there 
swiftly and surely . 

United Airlines h now flying 
50,000 miles daily with 
Pratt & Whitney's de¬ 
pendable Wasp engines * 
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FREE FALL 
CATALOG 

Just Off ttu Pnm 
Most complete 
Bjmrtlng goods pub- 
Ucatinn in the £&at. 
DeUlleddeacrlptlon 
of hundreds of 
hunting and camp¬ 
ing necessities, 
moat of which wo 
manufacture. 

L. L. BEAN, Inc, 
269 Main Stroat 
Froaport, Maine 


SPRINGFIELD RIFLE, MODEL 1903 

Pal. 30, 8}* pound*. 43 lnohen Ion*, 24-Inch barrel, a*- 
scmbled and retlnUlicd, without bayonet, Brlc*. $16.50 
SprlnfDeld rifle, eal. 45/70. 32«/ 8 " barrel $ 4.25 

8#rl*tfl«Id rifle, eat. 50 with 00 cartridge* . $ 5.00 

N"E\Y 1036 catalog, 364 pajre*. over 2000 Uluxtrettone show¬ 
ing guns, pistols, dasffor*. swords, sanldlvs uniforms, 
medals, etc., mailed for 00c. Hpeclal circular for 3c stamp. 
Established 1863 

FRANCI8 BANNERMAN 30N8. 501 i’way. N. Y, City 


gjSm 

Balance a* above with 1-50; 1-20; 2-10; 1-5 and 2-2 
tram weights, ha*o x 3V' U.75. Catalog with 

8000 Illustrations of laboratory apparatus sent for 30c. 
('atalog IlNtlng 10,000 chemicals, drug*, flavor*. et<. 
und 1700 scientific Ixtoks gent for 25c Wholesale 
Brice List 1000 ill. 10c. 

LABORATORY MATERIALS COMPANY 
637 Ea*t 7lit 8t._Chleaee. Illlsgtg 



LABORATORY APPARATUS 
BIOLOGICAL SUPPLIES 
MICROSCOPES 
TELESCOPES / 

CHBMICALS I 

N.'W ruiii|ili<U <V(|ulo« li-j- I 

Imruirwilk of itfii* (if inr«<n**>1 In 
aciuitaur and aiiwrl A/ 

rnonur*. Naro Moik' - Huy 1>I- , 

rnrt. Hand tnjwl It', 1'Hfc.K d 

full of tHuaaiua and valuable iolormati'.n A 


j. H. WINN MFG. CO.. Dept. 2210, 124 W. 23 8t., New York 


earning power of conservatively invested 
capital. The harness men and carriage 
builders of the early days were more or less 
embarrassed by the oncoming automobile 
makers, because there was little in the 
harness or wagon business to anticipate the 
gasoline engine. Research on the old ground 
is not enough. One must assume that ad¬ 
vances will be continually made in all indus¬ 
try, and try to be party to it . . . 

“Research is the result of child-like in¬ 
quisitiveness, and we are likely to check 
that inquisitiveness, as we do a child’s, be¬ 
cause we are lazy. It is easier to plan ex¬ 
perimental work close to the old home acre, 
so we do. In electricity, for example, I can 
think only in terms of wires, magnetic fields, 
and wavelengths, so I lazily encourage in¬ 
quisitiveness only about adjacent areas. So 
much has been accomplished with 25 and 
60 cycles and a few selected high frequen¬ 
cies in radio, and even with zero frequency 
itself, that wavelengths between zero and 
infinity are subjects for research—simply ad¬ 
joining fields. But this, too, discloses lazi¬ 
ness, ignorance, and conservatism, because 
I have thought only of the obvious. I may 
have actually forgotten that I never knew 
what electricity is, and am ignorant of what 
it might do if freed from the shackles which 
limited knowledge has forged. We almost 
need to provide more ‘accidents,* for it is 
frequently the unexpected effect which 
drives a researcher into a new and produc¬ 
tive field/* 

A Visit to the 
“Hindenburg"’ 


W E delayed our visit to the Hindenburg 
until its third trip to Lakehurst so as 


ed through the keel and commodious aide 
walks and gangways, they are found to he 
roomy and comfortable. The mechanic who 
is constantly on watch in these gondolas 
should have little difficulty in hla task of 
maintenance and minor adjustment* It 
seems a pity that because there is no helium 
in Europe, the engines have to be placed 
outboard. In the United States, with our 
large supplies of helium, we can house the 
engines inside the hull with much aerody¬ 
namic saving. 

The Hindenburg must navigate with ex¬ 
ceeding smoothness since no provision is 
made for securing crockery, flower vases, or 
even bottles from sliding or shaking off the 
tables. A small vessel on the high seas gives 
the diner infinitely more trouble. The crew 
eats very well, which is a good omen for 
the passengers. 

When a passenger wishes to leave the 
smoking room, a bell rings and warns the 
steward who alone can open the airtight 
double door. A lighted cigarette near escap¬ 
ing hydrogen is so great a hazard that no 
passenger can complain of this precaution. 

The noise level of the Hindenburg is so 
low that passengers can hear the shouts of 
people on the ground 500 feet below. 

The man who operates the elevator con¬ 
trols in the navigation cabin stands side- 
wise to the direction of travel; therefore he 
feels the pitching of the ship and does not 
have to observe his inclinometer so closely. 
Elevator man and the steersman are normal¬ 
ly relieved of strenuous effort by the inter¬ 
position of an auxiliary engine, but in rough 
weather the auxiliary engine is cut out. 
because manual control is so much more 
rapid, and because the steersman should 
“feel” the ship. 


TELESCOPE 

WANTED 

Want to buy one small and one large 
telescope. Home-made or second¬ 
hand. Give best price and full details. 

R. H. FREEMAN 

Box 731 Waxahachie, Texas 


“Don't-Snore” 

A small, gold device prevents snoring, mouth¬ 
breathing. II. Satisfaction or money back. Cir¬ 
cular free. D. N. THAXLY Co., Washington, D. C. 


to avoid crowds. Thanks to the courtesy of 
Captain Anton Heinen (one of the con¬ 
structors of the Shenandoah , now back in 
j service with the Navy), we were privileged 
to visit not only the passenger and naviga¬ 
tion quarters but to walk along the interior 
keel through every part of the huge ship. 

The Hindenburg is just as advertised. It 
is a marvellous piece of engineering in con¬ 
ception and detail. Notes in previous issues 
have covered the airship rather fully, but 
we cannot resist setting down some personal 
impressions. 

Seen from below, the engine gondolas look 
tiny and difficult of access. But when reach¬ 


Men and officers have the same stamp as 
men and officers in the merchant marine. 
Are seamen and airshipmen selected for 
their steadiness of character, or does steadi¬ 
ness of character develop at sea and in the 
air? 

On the third trip back every imaginable 
small article was carried on the ship be¬ 
sides mail. But there was one large object. 
This was the Wright Whirlwind powered 
Beechcraft biplane, which Mr. and Mrs. 
James Haizlip, two famous racing pilots, 
and their son James, Jr. were taking with 
them to Europe. Mr. Haizlip is the former 
holder of the transcontinental speed record 
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Document glass passes but little of the ultra-violet 


of 10 hour*, 19 minute*. One of our photo¬ 
graphs shows the first airplane to lx* ferried 
to Europe hy airship, while it is being 
loaded into the hull.— A. K. 

Soviets Fight Religion 
With Chemistry 

I N the effort of the Soviet government to 
destroy religion in Russia, many of the 
experiment* familiar to the users of toy 
chemical sets are being employed, according 
to Rudolph Seiden writing in Industrial and 
Engineering Chemistry, 

Among the experiments shown to young 
people by the anti-religious lecturers are: 
turning of water to “blood” hy mixing solu¬ 
tions of ferric chloride and ammonium 
thiocyanate; the transformation of water to 
“milk” by mixing barium chloride and so¬ 
dium sulfate; making “wine” from water 
with phenolphthalein and an alkali; and 
production of a pillar of cloud with hydro¬ 
chloric acid and ammonia. Miraculous pic¬ 
tures are made to appear hy exposing a 
cloth or paper previously treated with cad¬ 
mium, bismuth, manganese, ami lead salts 
to hydrogen sulfide. Fires are made to light 
themaelves by dropping alcohol onto potas¬ 
sium permanganate moistened with sulfuric 
acid. These and numerous other simple 
chemical reactions are explained, according 
to Mr. Seiden, as the way in which the 
miracles of religion were produced. In 
America children play with chemical sets 
and perform similar experiments, hut with¬ 
out injury to their religion.—D. H. K. 

Document Glass 

T HE production of “document glass,” 
which is designed to protect valuable 
manuscripts from the deterioration caused 
by harmful light rays, is announced by the 
Pittsburgh Plate Glass Company. Developed 
to meet a growing demand by museum 
directors and curators of collections of rare 
manuscripts, document glass filters out the 
ultra-violet portion of the spectrum, expo¬ 
sure to which causes discoloration of paper 
and fading of ink, at the same time giving 
ronaplete visibility hy transmitting the 
v »siUe light ttys. 

Development of document glass was based 
on the fact that the ultra-violet portion of 
spectrum le most destructive to paper 
^ y*rio^ « e*teb- 
In tnmipr h activities carried out at 
Testing Institute in 
Stockholm Tb* most Strive light rays are 


those beyond the range of the visible spec¬ 
trum in the short-wave region of ultra-violet 
(shorter than 400 millimicrons). 

After considerable experimentation with 
chemical ingredients designed to transmit 
the visible light rays and filter out the ultra- 
\iolct, document glass was ]>erfected. Com¬ 
prehensive tests reveal that it transmits only 
3 percent of the invisible radiation just out 
of the visible range, yet has a relatively 
very high transmission within the visible 
[xtrtion of the spectrum. The chemical ele¬ 
ments which give the gla*s its non-actinic 
quality impart to it a very faint pink tinge, 
which in no way interferes with visibility. 

With the extremely low ultra-violet trans¬ 
mission effected hy document glass—hy far 
the lowest obtainable with any glass of com¬ 
parable visible transmission—the fading of 
even the most delicately colored ink and the 
deterioration of the paper should be almost 
wholly prevented. 

Mothers’ Milk for 
Premature Babies 

A NEW' process of quickly freezing moth¬ 
ers’ milk, thereby preserving it in per¬ 
fect condition indefinitely until it is needed 
hy prematurely bom or seriously ill babies, 
was recently demonstrated by the Children’s 
Welfare Federation at its offices, 325 East 
38th Street, New York City. 

The process, invented hy Washington 
Platt, a scientist in the research laboratory 
of The Borden Company, and worked out 
in conjunction with Dr. Paul W. Emerson 
of Boston, makes it possible for the first 
time to freeze and keep mothers’ milk for 
several months or more, transport it, and 
feed It to prematurely born or ill babies 
without the necessity of any subsequent 
action other than thawing and wanning. 
The process has been licensed to the Fed¬ 
eration, without charge, hy The Borden 
Company. 

Mothers’ milk is regarded hy doctors as 
an absolute necessity for premature bahies 
but their mothers generally are unable to 
nurse them. This creates a demand which 
the Mothers* Milk Bureau strives to fill. 

Mr. Plan, in explaining the process, said: 
“Human milk is a much less stable emul¬ 
sion than cow*s milk and therefore the for¬ 
mer is more difficult to freeze in such a way 
that the emulsion will be preserved and the 
milk remain digestible by infants. It is 
common knowledge that milk frozen in the 
ordinary manner* comparatively slowly, has 
tha emulsion partially broken. And it is 
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Air 

Conditioning 

By J. A. Moyer and R, U. Fittz 

Hf.re for the first time in one 
volume is a complete treatise. 
The first half of the book cov¬ 
ers theoretical fundamentals and 
discusses such phases of air con¬ 
ditioning as air filtration, refrig¬ 
eration, humidity control, and so 
on. The second half gives a 
thorough study of design re¬ 
quirements, including such fea¬ 
tures as examples of typical air 
conditioning designs with the 
necessary calculations for the¬ 
aters, restaurants, food factories, 
textile mills, and so forth, also 
giving attention to recent ad¬ 
vances in household, office build¬ 
ing, railroad train, and theater 
applications.—$4.20 postpaid. 
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I widely recognized by the medical profession 
that frozen milk may be the cause of di¬ 
gestive disturbances in infants. 

“However, numerous clinical tests, par¬ 
ticularly by Dr. Paul W. Emerson of Boston, 
have definitely established the fact that 
human milk frozen by the new process is 
entirely suitable for young infants. Our 
process provides for the freezing of mothers’ 
milk under such conditions that upon 
thawing the natural emulsion will remain 
substantially unbroken and the other char¬ 
acteristics will remain sufficiently unchanged 
so that the thawed product will be suitable 
for infant feeding.” 

A study made by Dr. Walter H, Eddy of 
Teachers College, Columbia University, 
showed that frozen human milk as com¬ 
pared with unfrozen milk has lost none of 
its vitamin content. Moreover, frozen human 
milk does not differ from fresh milk in 
total solids, fats, carbohydrates, or pro¬ 
teins. 

More Television 

T ELEVISION engineers are constantly 
studying the problems of cathode ray 
transmitting and receiving equipment. One 
of the latest demonstrations—in the nature 
of a progress report—was staged by the 
Philco Radio and Television Corporation. 
Using a 345-line picture, they were able to 
show a reproduced image approximately 
nine by eight inches in size that gave fairly 
good definition of the transmitted objects. 
Indoor scenes under artificial light and ex¬ 
teriors with natural lighting were satisfac¬ 
torily transmitted by radio over a distance 
of approximately seven miles. 

Although receiving equipment is not as 


of both sound and television signals and 
contain 36 tubes exclusive of the cathode 
ray tubes. It is estimated that if and when 
such receivers appear on the market, they 
will retail for approximately 500 dollars. 
This, however, cannot take place until sat¬ 
isfactory transmission facilities are made 
available and programs have been worked 
out. 

Much of the experimental work being 
conducted today is directed toward the so¬ 
lution of problems of transmission and 
toward a study of reception under varying 
topographical conditions. Because of the 
extremely short wavelengths used for trans¬ 
mission, it is necessary that everything 
possible be found out about the actions of 
these waves in cities, towns, and country, 
before definite plans can be made for the 
erection of permanent transmitting stations. 

In spite of the development work being 
done, it appears that the statements made 
in the editorial on page 9 of the July 1936 
issue of Scientific American still hold good. 

Ephebocenesis 

T HE discovery that ephebogenesis—re¬ 
production with only male cells present 
—is perfectly possible in nature, has recent¬ 
ly been demonstrated by Dr. E. Newton 
Harvey, Princeton biologist. Parts of the 
eggs of sea urchins which contained no 
female nuclei were found to he capable of 
development by whirling into living organ- 







Abort: Front view of an experi* 
mental television receiver. Right: 
Rear view, showing self-contained 
equipment. Upper right: Television 
image (reduced) as seen in mirror 

yet available for the general public, the 
engineers have designed their apparatus 
along the lines of a standard home sound 
broadcasting receiver. The Images are 
viewed by reflection in a mirror located in 
the slanting top of the console cabinet. 
These receiver* are designed for reception 
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Centrifuge-microscope that proved 
ephebogenesis possible in nature 

isms in a new centrifuge microscope de¬ 
veloped in the laboratories of Bausch & 
Lomb Optical Co. 

This “cell carousel*’ is a rotor mounted 
on the shaft of a fast electric motor. Inside 
the rotor a system of microscope optics and 
prisma has been built to reflect light up into 
the eyepiece. At 10,000 revolutions per min 
ute the light impulses reaching the eye are 
of the order of 1 300,000 of one second, but 
repeated 10,000 times a minute the impulses 
give the impression of a continuous image. 

The force developed by this centrifuge is 
12,000 times that of gravity. In other words, 
one ounce placed at the location of the speci¬ 
men slide on the periphery of the rotor and 
traveling with a speed of four miles a min¬ 
ute produces an outward pull of 12,000 
ounces, or 750 pounds. As the cell D 
whirled, the molecular particles are sep¬ 
arated according to their specific gravity. 
The action on the cell results in an accelera¬ 
tion of the process of sedimentation. 

Sets Type on Film 

MACHINE which will produce auto¬ 
matically photographed lines and col¬ 
umns of reading matter on film, for printing 
by lithography or rotogravure, without the 
intermediate use of type, has just been 
patented. 

Commercial lithography and rotogravure 
are processes which employ metal plates on 
which the text matter had previously been 
photographed. In order to obtain such a 
plate the required reading matter must first 
be set up, or cast, in type and a proof pulled 
to obtain a copy on paper. This copy is then 
photographed on a film and the film trans¬ 
ferred to the zinc plate. 

To set up type for the purpose of printing 
a single copy—which is all that is required 
—is costly and time-consuming and is an 
item of major expense in lithographic and 
gravure printing. The new machine entirely 
eliminates type and type-casting from the 
process and produces directly, by photo¬ 
graphic means, justified lines or columns of 
text without the need of a “first copy” 
printed from type. It accomplishes this by 
using some of the principles of the linotype 
machine invented by Mergenthaler, the 50th 
anniversary of which invention is being 
marked during the current year. 

In the Mergentfialer linotype a Hue of 
mditddttti molds or matrices bearing en¬ 






graved type-characters is assembled and the 
recesses filled with liquid metal. The metal j 
is allowed to cool, the matrices removed and ; 
the result is a “line o’ type” composed of 
the characters engraved on the matrices. In 
the new machine, the photo-linotype, the 
engraved matrices are replaced by matrices 
hearing type-characters suitable for photo¬ 
graphic reproduction and a camera device 
is substituted for the metal-casting mechan¬ 
ism. 

In operation, the machine, instead of pro¬ 
ducing cast lines of metal type-characters 
on bars or slugs, produces photographed 
lines of type-images on a roll of film. Be¬ 
cause the operations of the machine are 
automatic and the film may be of any length 
desired, it is possible to set up, if necessary, 
the composition of an entire book on a con¬ 
tinuous roll. The film, which carries the 
photographed type-text, takes the place of 
the “fir«d copy” which heretofore had to he 
printed. 

The photo-linotype offers many other ad¬ 
vantages to lithography and rotogravure, 
such as the ability to obtain many sizes from 
one size of matrix and various designs of 
type-faces by the use of screenings. It is 
believed that the machine will reduce ma 
tcrially the co-t of these processes of print¬ 
ing. 

The photo-linotype is the invention of 
Samu-El Kh-Shalom, a typographic engi 
neer, and Dr. Otto 1. Bloom, a New York 


The Science of Breath 

W HEN Dr. J. McKern Cat tell became 
professor of psychology at the Univer¬ 
sity of Pennsylvania in 1888, he was the 
first occupant of the first chair of psychology 
in any university. 

The word psychology, of Greek origin, 
means literally “science of the breath,” and 
was given that meaning because the Greeks 
associated the breath with life itself. When 
they observed the breath leaving the body 
of a dying person, they felt that with it 
went the soul. So the science of breath 
meant the science of the soul. 

Later when the soul came to have a dif¬ 
ferent and more specifically religious mean¬ 
ing, psychology was called the science of the 
mind. Still later it became known as the 
science of consciousness. Much more re¬ 
cently it has been proposed that it should 
be called the science of behavior. 

This development of the term psychology 
suggested the following witticism quoted by 
Dr. Samuel W. Femberger, of the Uni¬ 
versity of Pennsylvania, in his new book on 
“Elementary General Psychology.” 

“Psychologists first lost their breath, then 
they lost their aoul, then their mind and 
now, with the developing interest in reac¬ 
tions, they are rapidly losing conscious¬ 
ness .”—Science Service, 


Accurate Naming of Colors 

U SING the Munsell system of color de¬ 
scription by cable, a week is saved to 
American fashion designers in duplicating 
the latest colors of Paris fashions. Colors can 
be more accurately described for commer- ! 
cial purposes by those characteristics which j 
the human eye reoognizes than by the more j 
exact methods of spectrophotometry, accord- I 
ing to Walter M. Scott of Guatavus J. j 
Esselen, Inc, The eye readily differentiates 1 
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THEODORE H. RUTLEY 

Patent Attorney 

Patent Office Register No. 1 :t lilts 

512-A Colorado Bldg. Washington, D. C. 


INVENTORS 


TIMK COP NTH—don’t risk delay In 
patenting your Ideas Write for new FREK 
book, “Patent Guide for the Inventor” 
and “Record of Invention'" form. No 
charge for preliminary Information. 
CLARENCE A. O'BRIEN ft HYMAN BERMAN 
- Registered Patant Attorney* 

I 548-L Adam* Bldg.. Waahlngtan. D. C. 



Experimental and Model Work 

Fine Instruments and Fine Machinery 
Inventions Developed 
Kpoelul Tool*. Dies. Gear Tutting, Etc. 

HENRY 2UHR, Inc., 187 Lafaystto 8t.. N. Y, C. 


FOR INVENTORS 

Experienced Services of a Con¬ 
sulting Electrical Engineer. 
Confidential service. Ixnv Rates. 
Writi' for details. 

A. S. NORCROSS 

49 Summit Strawt Nawtoa, Maaa. 


hue (the position of a color in the spec- 
trum), value (the net relative reflective 
power of the color as compared with mix¬ 
tures of pure white and pure black), and 
chroma (the strength or depth of the par¬ 
ticular hue). The system of color specifica¬ 
tion or description developed by Munsell de¬ 
fines these three characteristics by Bimple 
numerals and letters in such a way that any¬ 
one with a little experience can readily 
duplicate any color from its Munsell value. 
Pink may be accurately described for pur¬ 
poses of duplication by the symbols 5R8/2, 
indicating that its hue is 5R, its value 8, 
and its chroma 2. These symbols, widely 
used in the textile and printing indus¬ 
tries, specify an exact color and only one. 

- H. K. 


Rodent and Bug 
Chiselers 

r lON bars may imprison a tiger and a 
screen may stop a fly, but some insects 
and animals are equipped with chisel-like 
jaws and teetli which can cut through metal. 

California lead-cable borers, for example, 
often damage aerial telephone and high- 
tension lines in or near forests by boring 
holes in the lead sheathing. They do not 
eat the lead. They bore holes in it to 
establish new homes. Then moisture usually 
short-circuits the electric current. Linesmen 
for telephone and power companies call the 
Inirer “the short-circuit beetle.” 

Many other wood-boring insists easily 
chisel their way through lead and tin sign* 
which block their passageways and exist on 
trees, according to entomologists of the De¬ 
partment of Agriculture. Hickory bark, 
which i9 even harder than most lead and 
will often deflect the blow of a sharp ax, 
isn't too tough for hickory-bark beetles. 
They bore through the bark rather readily. 
The sharp jaws of Lyctus beetles, often 
found in seasoned hardwood lumber, en¬ 
able them to eat through certain kinds of 
tin and lead which block their passageways. 
Termites, in biting wood, grind it into a 
powder. 

Rodents occasionally use their hard, sharp 
teeth on metal. Curious squirrels sometimes 
gnaw aluminum identification tags off 
trees. The ground mole sometimes gnaws 
into concrete, and cases of rats cutting 
lead pipes in buildings are not uncommon. 


CORN NEEDS MAN 

TtfAIZE, or Indian com, is the 
moit completely domesticated 
grain in the world at it it quite in¬ 
capable of maintaining ittelf except 
through man’s cultivation. Further¬ 
more, the oldest corn of primitive 
man was as highly developed bo- 
tanically as any corn known today. 


Electrical Pencil 
Marks Metals 


A NEW and inexpensive portable tool 
for marking on practically any mate¬ 
rial, whether metal or non-conductor, is an¬ 
nounced by the Ideal Commutator Dresser 
Company. Legible and permanent records 
can be quiokly, easily, and safely made on 
all metals and their alloys; on dies, tools, 


plates, sheets, shapes, rods, forgings, cast¬ 
ings, pipes, equipment; and also on glass, 
pottery, ceramics, hard rubber, Bakelite, 
plastics, fiber, and similar materials. 

The Ideal Electric Marker is 6% inches 
overall, weighs two pounds, and is as easily 
handled as a pencil or crayon. In fact il 
resembles an enlarged pencil with a small 



Writing on metal with new "pencil* 


motor where the eraser should he. It re¬ 
quires no cabinet, auxiliary controls, rheo¬ 
stats, or transformer for operation. The 
point does not stick in the marking surface. 
It makes permanent lines, cut into the sur¬ 
face, that can not be removed by ordinary 
wear and tear of handling. 

This new marker operates on 110 volt, 60 
eycle current, and consumes approximately 
75 watts. It can he furnished for other 
standard voltages and frequencies. 


Continuous Production 
of Mirrors 

A S a result of the application of a new 
. continuous process to the silvering of 
mirrors, many parts of the operation are 
shortened and better mirrors produced. The 
old process of hand-leveling the glass to re¬ 
ceive the solution from which silver is de¬ 
posited has been eliminated by the use of a 
carefully leveled conveyor belt. Backing of 
the deposited silver layer with shellac and 
quick drying paint has been replaced by a 
method of mechanically depositing copper 
directly on the silver. The whole operation 
requires about half an hour and handling 
of the plates has been reduced to a minimum 
to prevent scratching,— D . H. K. 

Sun Lamps 

r l 1927, the National Bureau of Stand¬ 
ards published the statement that, of 
all the artificial illuminants tested, the car- 
lx>n arc is the nearest approach to sunlight 
in spectral-energy distribution. 

This statement of an observation that was 
already known in a general way is, of 
course, not an endorsement of any make of 
lamp by the National Bureau of Standards, 
yet this brief and incomplete item was 
seized upon for sales promotion of carbon- 
arc lamps. The Bureau, therefore, in Tech¬ 
nical News Bulletin 140 (December 19281 
issued a supplementary statement on “The 
carbon arc versus sunlight” in which St is 
pointed out that while it is true that, of all 
the artificial sources available, the spectral 
radiation from the carbon arc is the closest 
approach to sunlight, even this source is 
far from l>eing an exact match of 
in spectral intensity. It contains ultra-violet 
radiation of very short wavelengths and in¬ 
fra-red rays of long wavelengths which are 
not found in sunlight* 

By covering the carbon arc with * screen 
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of special glass it is possible to shut out 
the ultra-violet of short wavelengths and 
infra-red rays of long wavelengths. Never¬ 
theless, there remains a selective emission 
band of ultra-violet radiation (the “cyano¬ 
gen band”), the intensity of which is far 
in excess of that observed in sunlight. 

For some, years sales-promotion literature 
containing quotations from the 1927 state¬ 
ment has been in abeyance. Recently this 
incomplete statement from it, with no refer¬ 
ence to Technical News Bulletin 140, has 
been revived in advertisements of “health 
lamps” and “sun lamps,” with the inevita¬ 
ble result that the Bureau receives repeated 
requests regarding the reliability of the 
claims made for such lamps—including car¬ 
bon-arc and tungsten-filament lamps. 

The Bureau wishes, once more, to call at 
lention to the fact that without an elaborate 
combination of filters no artificial source of 
radiation lias yet been devised, and there is, 
consequently, no lamp on the market that 
has a spectral-energy distribution identical 
with that of sunlight. Moreover, in purchas¬ 
ing any lamp, its spectral-energy-distrihu- 
tion curve is not the only thing to be con¬ 
sidered. Hazard from fire and from burns, 
which may result from contact with the 
housing of the lamp, as well as the pos¬ 
sibility of generating disagreeable odors 
should all he carefully investigated.—Ab¬ 
stracted from the Technical News Bulletin 
of the National Bureau of Standards. 


pressed into the rubber housing, a rubber 
washer and thrust collar hold it tightly and 
permanently in place. On the outside, a 
special lacquer protects the surface of the 
rubber from deterioration. 

The new construction is said to provide 
quieter and more shock-proof operation 
than is obtained with the ordinary cast iron 
housing, for the same reason that rubber 
mountings for automobile engines have 
achieved success. In addition, it is reported 
to be less expensive. Its initial application 
has been to fans used in domestic heating 
units of the forced air type, hut numerous 
other possibilities exist for supporting high¬ 
speed shafts where loads are light but noise 
and vibration are a problem. 


SIX—COUNT ’EM 


jV^OW on the market are lix so- 
called synthetic rubbers, most 
of which have certain character¬ 
istics making them auperior to nat¬ 
ural rubber. They are: Thiokol, 
Koroseal, AXF, DuPrene, Plio- 
form, and Tornesit. The last two 
are rubber derivatives. 


Safety in Using 
Carbon Tetrachloride 


Better Hectographs 

ELATINO LS plates or rolls used in the 
hectographic copying process are made 
by a new method patented by Erik IL Niel¬ 
sen of the Miner Lalwratories, Chicago, to 
meet service requirements better than has 
been possible in the past. The mass, which 
is made of glue, glycerol, and water, is made 
alkaline before the addition of small 
amounts of formalin which harden the mass. 
Accurate adjustment of the alkalinity and 
the amount of formalin introduced enables 
the maker to provide a mass of high melting 
point for summer use or greater softness for 
use in winter. The character of the mass 
determines the number of copies that can 
he made from it. Longer life and copies of 
uny degree of brightness are realized by 
using the new method— L). H. K . 

Pillow-Block In Rubber 
Housing 

HE latest step in conquering friction 
and vibration in shaft bearings is a 
“boating” pillow block. A molded housing 



Rubber cuthion* a abaft bearing 


solid rubber support* a standard ball¬ 
bearing unit in which shafts turn smoothly 
at high spends. The hearing itself is of the 
sealed prn-lubrioaied typo* After it la 


I NCREASING use of non-flammable syn¬ 
thetic solvents in the dry-cleaning in¬ 
dustry has suggested fears that workmen 
may be endangered by exposure to vapors 
of the solvents used. One of the* most im¬ 
portant of these solvents is curlxm tetra¬ 
chloride, familiar through its use in fire 
extinguishers. 

An investigation conducted by the Labo¬ 
ratory of Hygiene, Philadelphia, under the 
sponsorship of five leading manufacturers of 
carbon tetrachloride, has recently been re¬ 
ported to show little reason to fear poison¬ 
ing of workers if simple precautions are 
taken. Some 96 men working in contact 
with the vajiors of carbon tetrachloride 
showed no serious or unmistakable injury 
traceable to the exposure. FurtIter extensive 
investigations with guinea pigs, white rats, 
and monkeys showed that no injury is 
caused by concentrations that can be readily 
smelled and that there is some doubt about 
the injury caused by concentrations even 
ten times as great. 

The recommendations based on the re¬ 
sults of this study state that standard dry- 
cleaning units now on the market for use 
with chlorinated solvents are safe and that 
it is possible in practically any industrial 
use of carbon tetrachloride to keep its 
concentration in the air below the safe 
level of 100 parts per million. Ventilation 
can readily keep concentrations within safe 
limits. No cumulative effects from the 
vapors were found but the report points out 
that some rare individuals may be found 
whose resistance is less than normal and 
who should not expose themselves to car¬ 
bon tetrachloride vapors.— D. H. K. 

Rescue 230,000 Fish 

HEN the Sinking Pond near Muscle 
Shoals City, Alabama, recently staged 
the disappearing act* for which it has be¬ 
come famouB and by which it earned its 
name, nearly a millioir Rah were left strand- 
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Member of the Ohio Bar y 
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THIS NEW BOOK is a practical man¬ 
ual on patentable invention, for en¬ 
gineers, executives, attorneys and the 
interested layman. 

What is Invention? What is not In¬ 
vention 9 What is Design that is not 
Invention? Various chapters state the 
RULES and the ANSWERS, based up¬ 
on decisions of the courts in over 700 
eases. This treatment, clear and under¬ 
standable to layman and lawyer, gives 
the correct answers to questions con¬ 
cerning patentability of a particular 
“invention.” By means of complete 
cross-reference indexes, answers to any 
problem on a given invention subject 
may be immediately located. 

Other chapters: Background of In¬ 
vention; General Characteristics of 
Invention; Complete List of all Arti¬ 
cles on Invention in English, German 
and French. Bound in cloth, 347 pages, 
6x9 inches. $5.00. 


PMNTId-HALL, Inc. 

70 Fifth Avn., Nnw York, N. Y. 

Please Hend me Toulmiu's Invention and the 
Law for Jfree examination. I agree to return 
liook wtUiln five (lays after receipt, or send 
cheek or money order for fr».oo. 
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THE MECHANISTIC AUTONOMY OF NATURE 
with 1935 and 1936 supplement* on 

The New Vortex Atom 


131 pages, 27 diagrams 



The Hydrogen Atom in cross-section, showing 
on a purely geometric basis why protons and 
electrons do not fall completely into each 
other—something which official science is still 
utterly unable to explain, even after 25 LONti 
YEA&S of theorizing about the supposed 
atomic nucleus. 

Atomic structures for the first twent> chem¬ 
ical elements set forth in detail by actual dia¬ 
grams, and with an abundance ol proof, both 
qualitative and quantitative. 

Price, postpaid, #1.00. 

Money must arrompany ordei 

C. F. KRAFFT 

2310 Q St., N.W., Washington, D. C. 



Learn Public 
Speaking 

At home—in spare time—Many overcome 
“atage-f right, gam self-confidence and in¬ 
crease their earning power, through ability 
to away others by effective speech 
Write for »re<- booklet, How to Work 
Wonders WithWordsand requirement# 
North Amorioan bntMutt, D**t. 2297 
3001 Michigan Ammm, Chicago. IN. 


"BEYOND EINSTEIN" 

A Revolutionary fe- Interpretation* of Newtonian Dy¬ 
namic*. By Theodore Hlulzcr, author of the ' Mystery 
of Light.“ etr Levitation u iievenriiry postulate in the 
Newtonian theory of gravitation.-- The Tides produced 
hy the attraction of the earth upon liie moon, not by 
the attraction of the moon ui**n the eurth The Earth'* 
Centre of Qravlty Relate* with the Moon; verified bv 
experiments. |2 50 at ul) bookdeelera. 

DORRANCE L COMPANY 
Drcxel Bldg.. Philadelphia 
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WHICH CONTROLS YOU? 

Scfcoct mj* that tb chamkal a i a m a nte compos 
lag i man’* body may be bought lor sixty cants at 
a pharmacy shop. But tha raal part o < you ia tha 
inittuu, craatlva powar within—it makas YOU a 
living, vital baing. 

By tha proper ust d this craatlva, alaaping fore* 
within you, you can DOMINATE YOUR LIFE 
and MASTER THE CONDITIONS WHICH 
SURROUND YOU. The Roaicruciaw hava shown 
thousands of thinking man and woman bow to uaa 
this infinite power. Loem to direct the inner 
proceeees of your mind. 

ThU Free Book Explains 

The Rosicruciena will send the SINCERE 
SEEKER e free copy of the new book, “The Secret 
Heritage,’* which tella how you may become e 
ftud*nt of theae age-old truths. Address a letter 
(not a poetcard of curiosity) tot 
Scribe B.H.Q, 

The R o s icrucians 

— A M O R C — 

SAN JOSE, CALIFORNIA 

“The Rosicrucians are NOT a 
religious organisation." 


t-d, according to a bulletin of the American 
Wildlife Institute, Washington, D. C. But 
the energetic work of Commissioner Quinn’s 
cohorts, reinforced hy local sportsmen, saved 
over 230,000 of them. 

It has been three years since the last re¬ 
tirement of this strange body of water. At 
that lirne, 165,000 fish were reclaimed. But 
the water came hack and so did more fish, 
apparently from the depths of the ground. 
Geological experts believe the water comes 
from a subterranean arm of the nearby Ten¬ 
nessee River which is approximately 100 
feet lower than the pond level. Authorities 
of the Geological Survey state that this is 
a limestone region which is relatively porous 
and subject to peculiar reaction to under¬ 
ground water levels. In wet weather the 
water level rises and the pond is probably 
formed at that time. In dry summers, with 
the lowering of the water table, the pond 
sinks into oblivion almost overnight. 

But corne and go it does, and so do the 
fish, as Game Warden W. M, George will 
attest. Watching ami worrying about this 
has grayed his hair. If it would only give 
him a little more notice it wouldn’t he so 
had. But it takes its departure quickly, 
quietly, with little ado and never an "adieu". 

This year Warden George and his men 
started on Sunday and worked all week 
hauling out 175,000 erappie, 40,000 bream, 
and 15,000 bass ranging from one inch in 
length to three pounds in weight. There 
ought to be medals for everybody who 
worked on the project. 


Without Soil 

ALIFORNIA nurserymen are growing 
vegetables and berries in chemically 
i treated water heated hy electricity. The 


idea has been taken from the laboratory 
at the University of California where Dr. 
W. F. Gericke has pioneered and developed 
nutrient plant solution agriculture. Com¬ 
mercial growers in Capitola, Los Angeles, 
Watsonville, and Richmond, California, are 
using the water basin method for raising 
tomatoes, sweet peas, and strawberries. 

Water-filled vats, on the bottom of which 
are electric heating cables, are covered with 
mesh chicken wire. Excelsior, sawdust, or 
suitable litter spread on the wire serves as 
seedbed and insulation against heat loss. 
Plants or seeds are placed on the bedding, 
kept moist hy water in the basins. As the 
plants grow, the roots enter the water. Then 
necessary chemicals are added as fertilizing 
units supplying the elements, each in proper 
form and concentration, for the use of plants. 
The chemically treated water is kept at the 
proper temperature by the heating cable. 

Dr. Gericke is continuing his experimen¬ 
tal work in growing tobacco, cucumbers, 
papaya, and floral crops in chemically 
treated water. 

General Electric engineers, called in when 
Dr. Gericke needed a controllable heat 
source, supplied heating cable for the doc¬ 
tor’s work and also for commercial installa¬ 
tions under his supervision, which have 
sprung up in California as a result of the 
new method of controlled crop production. 

According to Dr. Gericke, nurserymen 
have put tomatoes of unusually high quality 
on the market ahead of their competitors, 
who used soil to grow their crops. The 
yield, he said, was large and commanded a 
decided premium on the market. 

The California installations are operat¬ 
ing at present under Dr. Gericke’s super¬ 
vision, because cultural technique must he 
adjusted to meet climatic conditions. 



GETTING THE BIG FELLOWS OVERBOARD 


(Continued from page 194) 


out with large centrifugal pumps. The ship 
is left standing on blocking which has been 
arranged to receive her. It is naturally pos¬ 
sible to build a ship in such a dock and to 
float her by the simple expedient of flood¬ 
ing the dock, opening the gate, and towing 
her out. The objection to the method is 
purely economic. Dry docks are expensive to 
build and maintain. Interest and deprecia¬ 
tion charges on a dock utilized for ship¬ 
building normally become part of the cost 
of the ship. In many cases, these charges 
would exceed the considerable cost of 
launching the ship, plus interest and de¬ 
preciation charges for building ways. 

The launching of a ship built in a dry 
dock is a singularly unimpressive ceremony. 
Water is admitted to the dock and when the 
ship floats, or when she starts out of the 
open dock gate, the sponsor christens her. 
That’s all there is to it. 

The custom of ceremoniously christening 
a ship at the time of her launching is a 
very old one. An Assyrian tablet found some 
years ago gives an account of the building 
of the Ark and describes the religious cere¬ 
mony, including the sacrifice of oxen, which 
marked the completion of the vessel. Some 
form of blood sacrifice usually marked the 
launching ceremonies of the vessels built by 
the savage inhabitants of the Pacific Islands 
the Chinese, the Phoenicians, and the Egyp¬ 


tians. With the advancement of civilization, 
the blood sacrifice was abandoned in favor 
of pouring a libation of wine on the vessel. 

In England, where most of our naval and 
maritime customs originated, ships of the 
ancient Royal Navy were christened hy a 
prince of the ruling house who was sta¬ 
tioned on the poop and poured wine on the 
deck and named the ship as she entered the 
water. Not until the Nineteenth Century did 
a woman christen a British man-of-war. 
Nowadays the sponsor is usually, but not 
always, a woman. A notable exception was 
tlie christening of the Canadian Pacific liner 
Empress gf Britain , the Prince of Wales, 
now Edward VIII, being the sponsor. 

It is well known that an old nautical 
superstition attributes had luck to any ves¬ 
sel not properly christened. For this reason, 
considerable care is taken to insure the wine 
bottle breaking when it hits the bow of the 
ship. In spite of all the last minute lectures 
delivered to nervous sponsors on the strength 
of wine bottles, it is occasionally necessary 
for someone to lend a hand to insure the 
lmtlle actually being broken. 

The battleship New York almost got away 
unchristened at the New York Navy Yard 
when launched in 1912, and only a short 
time ago at the same yard, the bottle failed 
to break the first time it was swung against 
the stem of the gunboat Erie . Incidentally 
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the determination of one sponsor to break 
that bottle had an amusing result. The girl 
had been so impressed with the necessity 
of hitting the bow a mighty swat that she 
literally thought of nothing else. The trig¬ 
gers were released, the ship began to move, 
down came the sponsor’s good right arm 
and smash went the bottle into a thousand 
fragments. She broke the bottle all right, 
but she never said a word! 


Anything can happen at a christening! 
At the launching of a small yacht at a 
southern yard a good many years ago, 1 
well remember seeing the sponsor run down 
the ways after the boat belaboring the bow 
with a champagne bottle. She finally hit the 
iron stem band with the bottle and broke it, 
but we told her afterwards that the name 
she gave the boat was the “Oh! My Lord, 
it won’t break!” 


CURRENT BULLETIN BRIEFS 

(Bulletins listed ss being obtainable through ScientiBc American can be supplied only by mail) 


Copper Wirf. Tables, Circular 031, Na¬ 
tional Bureau of Standards, is a reprint 
of a publication which has not been avail¬ 
able for several years. It deals with such 
things as electrical resistivity, temperature 
coefficient, and density of copper, as well as 
wire gages. Superintendent of Documents , 
Government Printing Office, Washington, D. 
C. -20 cents. 

Automobile Facts and Figures 1936 
Edition, is of particular interest to any 
one connected with the automotive indus¬ 
try. It gives statistics regarding such phases 
as production value, gasoline tax receipts, 
registration tax receipts, raw materials, 
state highway expenditures, and so on. 
Automobile Manufacturers Association. 
Inc., 366 Madison Avenue, New York City. 
- Gratis. 

Silting of Reservoirs, Technical Bulletin 
524, Department of Agriculture, empha¬ 
sises the fact that cleaning of water and 
power reservoirs is too expensive a proposi- 
tion and the only solution is to stop erosion 
and keep out the mud. The bulletin tells of 
work that has been done in attempts to 
make this possible. Superintendent of Docu¬ 
ments, Washington, D. C.—iO cents. 

29 Ways to Plan a Basement gives this 
number of basement plans as well as 
perspective drawings, predicated upon the 
use of a heating plant that makes cellar 
areas available for recreational and similar 
purposes. Write for Bulletin 1036A, Scien¬ 
tific American, 24 West 40th, New York, 
N. Y. — 3-rent stamp. 

The Photoplay as Literary Art by Wal¬ 
ter Barnes, Ph.D., is a 40-page pamphlet 
particularly concerned with the promotion 
of an appreciation of the work of the mo¬ 
tion picture. It also makes a strong plea for 
a continued trend toward better photoplays. 
Educational and Recreational Guides, Inc., 
125 Lincoln Ave., Newark, N. J. Single 
copies 50c; quantity prices on application. 

Plastics, National Bureau of Standards 
Circular 411, describes four principal 
types of organic plastics—synthetic resins, 
natural resins, cellulose derivatives, and 
protein plastics. Superintendent of Docu¬ 
ments, Government Printing Office, Wash¬ 
ington, D . C. —5c. 

The Gold Mining Industry is a 20-page 
booklet reviewing gold mines as an in¬ 
vestment. E. F. Hutton 8c Company, 61 
Broadway , New York City .— Gratis. 

Th* Townsend Crusade, by the Committee 
%m Old Age Security of the Twentieth 


U.entury Fund, Inc. (which includes New¬ 
ton D. Baker). A calm, rational analysis 
which refutes the Townsend Plan without 
the usual superheated “fireworks” or self- 
defeating evidences of animus. Committee 
on Old Age Security, 330 West 42nd St., 
New York, N. Y~ 25 cents. 

Archeology of South America, bv J. 

Eric Thompson. A 152 page study of 
the environment and genesis of South Amer¬ 
ican civilization, and the religion and cus¬ 
toms of ancient Peru, Ecuador, and 
Colombia. Field Museum of Natural His¬ 
tory, Chicago, 111.—75 cents. 

Concentration of Copper Ores in North 
America, by Thomas G. Chapman, Bul¬ 
letin 392, United States Bureau of Mines, 
summarizes and discusses copper-concentra¬ 
tor methods, results, and costs from 1929 to 
1931, and includes an account of trends and 
developments in the industry. 169 pages, 26 
illustrations. Superintendent of Documents, 
Government Printing Office. Washington, 
D.C. 15c. _ 

Outline of hie History or hif. United 
States Patent Office is a special num¬ 
ber of the Journal of the Patent Office So¬ 
ciety published in commemoration of the 
100th Anniversary of the Patent Act of 1836. 
The hook, 231 pages, covers the “Origin and 
Early History of Patents,” “Colonial Mo¬ 
nopolies and Patents/* the Patent Acts of 
1790 and 1793, the Act of 1836, and legis¬ 
lative changes since that time. It also deals 
historically wit!; the Patent Office itself, 
and with the Commissioners of Patents. 
journal of the Patent Office Society, United 
States Patent Office , Washington, 1). C — 
$ 1 . 00 . _ 

The Colorado Delta, by Chas. Kirby Fox, 
Am. Sue. C, E. The author fears that the 
accumulating silt behind Boulder Dam will 
load the earth’s crust and act as a trigger 
effect to set off serious earthquakes. Chas. 
Kirby Fox , 1314 Washington Bldg., Los 
Angeles, Calif .— Gratis. 

Loans Up to $50,000 for the modernization 
of apartments, multiple family dwellings, 
hotels, schools, manufacturing plants, and 
so on, are described in this pamphlet. Fed¬ 
eral Housing Administration, Washington, 
D. C—Gratis. 

How Much Light for Reading?, by Mat¬ 
thew Luckiesh and Frank K. Moss, is a 
careful analysis of lighting conditions desira¬ 
ble for efficiency, safety, und comfort. It 
includes a valuable series of references on 
the same subject. Lighting Research Labora¬ 
tory, General Electric Company , Nela Park , 
Cleveland, Ohio .— Gratis. 



Handsome cloth-bound volumes , 
beautifully printed. 


WILD FLOWERS 

By Homer D. House 


7 Only by a mir- 

r urim-rlr *7.50 1 t 11 • i 

NOW aeJe of publish- 

au a 4 r ing economy is 

pp 

this superb book 

_with 364 color 

plat es and 340 
pages of text issued at such a low 
price. Hundreds of wild flowers in all 
parts of the United States can he 
identified through the pictures and 
the descriptions, which were written 
by the noted authority, Dr. House, 
State Botanist of New ^ oi k. 364 mag¬ 
nificent color plates. 


GARDEN 

FLOWERS 

IN COLOR 

By 0. A. Stevens 


” ! I The 400 brilliant 

0rn *NOW and life-like col- 

ifto on or plates make 

pj) this book of the 

_ greatest value. It 

is the only hook 
of its kind dealing with cultivated 
flowers. With it almost every popular 
garden flower ran be identified. It in¬ 
cludes annuals, perennials, vines and 
•shrubs, 400 beautiful color plates. 


RIRDCRAFT 

By Mabel Osgood Wright 


7 j 7777 Eighty full-page 
° rr To y w illustrations from 

in paintings by 

pp Louis Agassiz 

___L_J Fuertes, the 

greatest of Amer¬ 
ican bird painters, illustrate this re¬ 
nowned bird book. Complete infor¬ 
mation on the appearance, habits, sea¬ 
son and range of 200 bird species is 
given. 

For sale by 

SCIENTIFIC AMERICAN 

24 West 40th St. New York, N. Y. 








Books SELECTED BY THE EDITORS 


AN AMERICAN DOCTOR’S 
ODYSSEY 

By Victor Heiser f M.D. 

“ADVENTURES in Forty-Five Coun- 
jlX tries” is the sub-title of this book 
which narrates the life and very human 
activities of a noted public health doctor 
whose assignments and enthusiasms took 
him all over the world, always in the in¬ 
terests of cleaning up both peoples and 
places. It makes 535 pages of bang-up 
good reading, and long before he has 
put it down the reader will have ab¬ 
sorbed, without sensing it, a vast amount 
of background concerning the science of 
public health and the dramas that go on 
behind the stage when cleaning up 
clashes with local inertia. The doctor 
knows how to tell a story and has a lot 
of good ones to tell.—$3.65 postpaid.— 
A. C . /. 

ELECTRONIC TELEVISION 
By George //. Eckhardt 

HAT the ultimate method of tele¬ 
vision transmission and reception 
will be is still a matter of considerable 
discussion. The success of electronic 
television—generally referred to as the 
“cathode ray” system—sets it forth as a 
likely contender for final honors. This 
book, therefore, has been confined solely 
to a consideration of the principles un¬ 
derlying electronic television and to a 
discussion of the methods which have 
been developed. It is thoroughly up-to- 
date in every respect and constitutes a 
noteworthy contribution to the scanty 
literature covering this up-and-coming 
art.—$2.65 postpaid.— A. P. P. 

HOW ENGLAND GOT ITS 
MERCHANT MARINE 

By Henry C. Hunter 

T HE author gives an extremely inter¬ 
esting and clear historical picture of 
the beginning and gradual growth of the 
English Merchant Murine covering the 
period from 1066 to 1776. Each step, the 
origin of each navigation principle, and 
how it Was affected by subsequent legis¬ 
lation is described in detail. Between the 
lines one can trace in its development 
the reasons for England becoming one 
of the foremost powers in the world. 
Many curious old laws of the sea add 
considerable color and charm to the 
“meat” of the book, and the increas- 
ingly great part which the American 
colonies played in the development of 
England’s Merchant Marine policy is 


emphasized and traced up to the very 
point where they challenged England 
for the supremacy of the seas. The legal 
and economic aspects as well as the his¬ 
torical side are all brought out and go 
to make “How England Got Its Mer¬ 
chant Marine” a truly colorfully inter¬ 
esting book and one well worth a read¬ 
ing if not an intimate study.—$3.70 post¬ 
paid.— P. B. 

MEMOIRS OF SIR ISAAC 
NEWTON’S LIFE 

By William Stukeley, M.D., F.R.S. 

CONTEMPORANEOUS account of 
Newton's life, written by a friend, 
which has at last been put in type 
through the Royal Society. According to 
it the famous apple did fall, after all, but 
it did not hit Newton on the head, but 
met the earth instead, as the two fell to¬ 
gether.—$2.00 postpaid.— A. G. /. 

SENSE AND SAFETY ON THE ROAD 

By Robbins Battell Stoeckel, Mark Ar¬ 
thur May , and Richard Shelton Kirby 

T HE authors of this book, which 
should be required reading for every 
motor car driver, have considered the 
subject of their title from every con¬ 
ceivable viewpoint. They have taken the 
trio often mentioned editorially in Sci¬ 
entific American—the car, the driver, 
the road—and considered each part of 
it from every angle. As a result of their 
study of this highly important subject, 
they have reduced the principles of safe 
driving to a code of twenty rules which, 
if heeded by every motorist, would result 
in an immediate and marked reduction 
in our accident rate. We cannot resist 
the temptation to quote one short para¬ 
graph regarding the subject of taking 
chances: “I never take a 50-50 chance. 
Before I will take a chance odds must 
be at least 9 to 1 in my favor. I prefer 
100 to 1.**—$1.65 postpaid.— A . P . P, 

THE PILOTS’ BOOK OF EVEREST 

By Squadron Leader The Marquess oj 
Douglas and Clydesdale , A . F. C., M. P. 
and Flight Lieutenant D. R. M'lntyre 

O N April 3,1933, man first conquered 
Everest from the air. This famous 
flight has now passed into aviation his¬ 
tory but there still remained much to be 
told. This book does the job and does it 
well. It is essentially a story of the flights 
—preparations, disappointments, Inal 
achievement— as told by the pilots re¬ 
sponsible for the success. Written as a 


running story so that it will appeal to 
the layman who is particularly inter¬ 
ested in anything pertaining to aviation, 
it is well illustrated with excellent photo¬ 
graphs, many of them double the size of 
the book and inserted on folded sheets. 
—$2.90 postpaid.— A. P. P. 

FRONTIERS OF SCIENCE 
By Carl T. Chase 

ONTH after month new popular 
books appear, covering the same 
ground—time and space, atomic physics, 
quantum theory, cosmic rays, biology; in 
short, the substance of modern science. 
What excuse has anyone for adding still 
another? Book publishers know their 
public, and doubtless these books sell— 
the public evidently wants the books. 
The present book, covering essentially 
the same old ground, h up to the stand¬ 
ards of the others and is a science- 
book-of-the-month-club book, but in fu¬ 
ture this reviewer may concoct a formula 
for all these books of a similar nature 
and, unless the book is really outstand¬ 
ing, simply write X = a+b4‘C-fd-f ... 
or “see reviews of a dozen previous 
books.” Probably more of a similar sort 
are being written at the present moment, 
and readers of reviews written by re¬ 
viewers whose repertoire of kind adjec¬ 
tives is milked dry must be exhausted 
and becoming cynical. However, this is 
a good book.—$3.90 postpaid.— A. G. /. 

RADIO SERVICE BUSINESS 
METHODS 

By John F. Rider and John Van 
Netvenhizen 

R ADIO service has gradually evolv¬ 
ed from a part-time job done by the 
local radio amateur to a thriving busi¬ 
ness conducted by trained technicians. 
With this evolution has come the neces¬ 
sity for the application of up-to-date 
business methods and bookkeeping 
which take into consideration the pecu¬ 
liarities of the profession. Therefore this 
book, written by two men well-known in 
the service field, covering the entire sub¬ 
ject from A to Z. Paper covers, 218 pages, 
illustrated.—$3.00 postpaid.— A . P. P . 
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FOR 

healthy and 
vigorous living 

Read these McBride Popular 
Health Books, written by promi¬ 
nent authorities. They are guide- 
posts to good health. 

1. OUR COMMON ENEMY i COLDS 
by the Editori of FORTUNE in Con - 
iultetion with Eminent Fhyticism 

Here arc all the important facts about 
colds—what seems to cause them and 
what seems to relieve them. It sur¬ 
veys the amazing array of patent 
medicines, as well as those remedies 
which receive the sanction of medical 
science. "Here, in a form as compressed 
as a yeast cake, can be found all that 
is definitely known aUnit colds.’*-—A'. }'. 
Times, $1.00. 

2. YOUR GLANDS AND YOU 

by HENRY SMITH WILLIAMS, M.D. 

hrom tlic biological point of view your 
glands, these mysterious, tiny and imjw 
erful structures scattered throughout 
your l>ody are the really important part 
of you. This book will help you discover 
your glandular peculiarities and gives 
you helpful, practical suggestions for coi- 
recting them and keeping your entire 
glandular system in good order. "A 
sign Jiost to continued health." —Oal - 
land Tribune, $1.75. 

J. YOUR LONG SUFFERING STOMACH 
by ARTHUR F. KRAETZER. M.D. 

Proper assimilation of this useful, checi- 
ful and entertaining book will lengthen 
your lifeline while making your waist¬ 
line something you can’t forget. The an 
thur, an eminent diagnostician, breaks 
away from faddists and quack thrones, 
and presents a practical guide to com¬ 
mon sense in eating. ‘‘Here is the book 
that sixteen million, three hundred and 
twenty-fivr thousand Americans have 
l>een waiting for.”—Huntingdon Herald- 
Advertise}. $1.50. 

4. VITAMINS AND YOUR HEALTH 
by MARGARET ELSTON GAUGER 

Each vitamin plays a different role in 
the body. This practical and lively book 
introduces you to the six known chai- 
acters of this highly interesting faintly. 
The author tells you exactly what vita 
mins air, where thev are found and 
how they affect your nealth. $1.25. 

5. WHY DIB BEFORE YOUR TIME? 

by HENRY SMITH WILLIAMS, M.D. 

Here is the Open Sesame to a long life 
worth living. The author is no faddist, 
but is convinced that most people dig 
their graves with their teeth. The sane 
and simply stated advice of this man who 
knows nia vitamins and how to make 
them prolong life makes a richly entertain¬ 
ing guide to healthy and vigorous living. 
“A short, sensible, extremely readable 
handbook of advice on healthy living.” 
Book^ofAhc-Month Club Neivs, $2.00. 

6. DRUGS AGAINST MEN 

by HENRY SMITH WILLIAMS, Ml 

Did you know that every user of tobacco, 
tea or coffee is a mild drug addict? 
Nicotine and caffeine are simply props 
for the nerves and brain. Hove much 
alcohol do you normally consume, and 
what do you think its effect on you is? 
Dr. Williams, a well known physician ami 
scientist tells you in this astonishing book. 
Your own health and welfare may be at 
stake. $175. 

from you oum bookseller, or direct 
from the publishers 

Mall This Coupon 

ROBERT M. McBRIDE * COMPANY 
ns East 16th Straat, Naw York 
Please send me the books T have marked 
with the circle below. 

1 2 3 4 5 6 

Enclosed please find $ - 



INTERIOR DECORATION 
IS A SCIENCE - - - 

as well as an Art. 



EXAMINE THIS PICTURE CAREFULLY 


Beauty, dignity, grace and charm have all been achieved in this 
room with the utmost simplicity and without great cost. 

It was not merely good taste and an instinct for beauty 
that created this effect, but scientifically accurate knowl¬ 
edge of the art of interior decoration. 

THE ARTS AND DECORATION 
HOME STUDY COURSE 
IN INTERIOR DECORATION 

will provide you with an expert knowledge, easily acquired. 
You receive the accumulated wisdom of master artists, crafts¬ 
men and decorators, so arranged and simplified that in a few 
months you can easily master the ability to create interiors 
of beauty, warmth and charm. 

30 fascinating lessons on period and modern decoration com¬ 
prise the course. By a few* minutes of study at home each day, 
you can acquire a self-assurance which will be of both cultural 
and practical value to you all the rest of your life. 

JMAIL JTHS^COIIPON JODAY FOR_ DETAILS^ 

8A3 

Arts & Decoration Home Study Course in Interior Decoration, 

116 East 16th Street, New York, N. Y. 

Please send me your free booklet describing your course. 

Name . . . , . . . . . 


NAME. 

ADDRESS 


Address 
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TECHNICAL 

BOOKS 


Some of our latest book bargains 


TITLE 


Original OUR 

Publisher's 8PCCIAL 
Price PRIOE 


Enzymes . . $5.SO £2,50 

Pulverized Colloidal Fuels 10.00 3,00 

Hydrogen Ion Concentration 5.00 2.50 

Ephedrine and Related Sub- . 

stances . 2.50 1.25 

Physical Chemical Evolution 2.50 1.00 

Wave Mechanics, Introduction to 
the Study of 3.50 1.50 

College Geology, Vol. 1 . 5.00 1.50 

Leather Manufacture, Chemistry 

of . 7.50 2.50 

Logarithm Tables (to Seven Deci¬ 
mal Places) . 4 00 1,75 

Chemistry of Chemotherapy. 13.00 4.00 

Atomic Theory, Recent Develop¬ 
ments in . 3 50 1.75 

Modern Magnetics. 5.00 2.00 

Diagnosis, Manual of Practical 

Laboratory . 2.00 1.00 

Interpolation (formula;) .. 8.00 2.00 

Analysis by X-Rays and Applica¬ 
tions . 3.00 1.50 

Salts, Acids and Bases. 3.00 1.50 

Radioactive Elements and Iso¬ 
topes 2.50 1.25 

Wave Mechanics of Free Elec¬ 
trons . 2.50 1.25 

Organic Chemistry in Biology and 

Medicine . 2.50 . 1.25 

Rain Making . 2.50 1.00 

Optical Activity and High Tem¬ 
perature Measurements 2.25 . 1.10 

Physical and Colloid Chemistry, 

Practical 2.00 1.00 

Industrial Furnace Technique 10.00 3.00 

Long Vegetable Fibres . . 5.00 2*00 

W ood, Lumber & Timbers 10.00 3.00 

Chemical Industry, History of 

Biitish ... 4.50 1.50 

(dues and Glue Handling, Mod¬ 
em 3.00 1.50 

Kiln Drying, Practical 3 00 1.50 

Machine Shop Practice, 20th Cen¬ 
tury 2.00 1.25 

Magnetism and Atomic Structure 4.00 2.00 

Sanitary' Entomology 10.00 3.00 

Organic Laboratory Methods 6.50 2.50 

Physical Chemistry, Lecture and 
Lab. Exp. 3.50 1.00 

Nitroglycerine & Nitroglycerine 

Explosives 7.50 2.50 

M< tallurgical Analysis 125 .75 

Chemistry and Physics, Handf>ook 
of— 10th Ed. 6.00 4.00 

Hygiene. Handbook of Practical 1.50 .75 

Atom, Study of the 2.25 1.00 

< Ires, Methods for Analysis of E50 ... .75 

Geology, Elements of Economic 3.25 1.60 

Chemistry, General 3.50 1.50 


(To above pricfi add 2 Or for pottage for tha fint 
book, 10c ior aach additional book. For foreign 
countriaa add 35c for tha first book and 35c for 
„«ach additional book.) 


QUANTITIES LIMITED 
ACT QUICKLY 
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T HE newspapers have made the public familiar with the 
great disk of Pyrex glass cast at Corning, New York, and 
transported to California, there to be slowly converted by 
grinding and polishing into the huge 200-inch "eye” of a 
telescope far larger than any now in existence. On the cover 
is shown the great dome under which the telescope will be 
housed—its height will be 135 feet. In the drawing, Russell 
W. Porter has indicated an airplane landing in front of the 
dome, where there will be a landing Reid. Some of the as¬ 
tronomers will "commute” to this observatory by airplane. 
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(Condensed From Issues of November , 1886) 


DRINKING—“Science may be carried into everything. The science 
of drinking has been known and practiced in Europe for ages, and 
this is a science, simple as it may appear, when compared with the 
blind, irrational, and suicidal manner of drinking in the United 
States. This science consists simply in the tardiness of drinking. 
All drinks are taken sip by sip, a half or three quarters of an hour 
being consumed for a glass of beer. ... By slow drinking the 
German accomplishes the object of drinking, and gives his animal 
economy a chance to say, ‘Hold, enough!’ which only slow drink¬ 
ing will do. . . .” 

VENTILATION—“The fundamental conditions that are necessary 
in order to have a healthy habitation may lie summed up as fol¬ 
lows: (1) that of having fresh air to breathe amid walls and fur¬ 
niture kept at a proper temperature; (2) that of receiving the full 
light of the sun, and of having the objects aliout ourselves amply 
lighted; and (3) that of having no dejections remain in the house.” 

BESSEMER CONVERTERS—“At a recent meeting of the Iron 
and Steel Institute, London, Mr. James P. Witherow, of Pittsburgh, 
whose converter had been described by Mr. Hardisty, said that in 
America, within the past two years, considerable headway had been 
made in the development of the Bessemer process with the fixed or 
stationary type of converter.” 


STEEL PIPE—“It is reported by the Berlin Eisenzeitung that the 
new process for making steel pipes employed at Burbach is very 
successful. ... As soon as the steel is cast into the round mould, a 
core is thrust into the steel, so that a tube is formed between it and 
the walls of the mould. In order to prevent cracking of this annular 
casting during cooling, the core is so made that it follows up the 
shrinkage of the steel. The steel cup thus obtained may then be 
rolled in an ordinary train.” 

DOUBLE DREDGER—“The engraving represents one of Priest- 
man Brothers’ double self-contained dredgers, and is taken from a 
photograph, in South American waters. The dredger is somewhat 

novel in its construction, being the 
first of the kind which has been 
made. A large steam hopper dredg¬ 
er has been fitted with four of 
Priestman’s machines, made to the 
order of the Mersey Docks Board, 
and can be seen working in Liver¬ 
pool or Birkenhead docks; but this particular dredger, although 
suitable for all kinds of dock and harbor work, was specially de¬ 
signed for exportation. It forms part of an order for the Brazilian 
Government for carrying out harbor improvements in the port of 
Maranham.” 



AUTOMATIC TRAIN STOP —"The purpose of this attachment is 
to prevent accidents and collisions by a more effective safeguard 


than has heretofore been devised. . . . At¬ 
tached to one side of the cow-catcher of the 
locomotive is a three-way cock, the lever for 
operating which projects at one side, so that 
an obstruction placed alongside of the track 
will operate the cock as the locomotive moves 
past. The movement of this cock . . . applies 
the brakes . . . operates the throttle valve . . . 
opens the sand valve for sanding the track 
. . . rings a gong hell placed within the cab 
and . . . opens the valve of the steam engine.” 



PREHEATING—“The steamship Bleville, of Havre, recently built 
and engined by Messrs. Alex. Stephen & Sons, of Linthouse, is a 
steel screw steamer, 300 ft, long, and is fitted with triple expansion 
engines of 210 N. H. P. The principal novelty is in the design of 
the boilers. In the uptake of these . . . tubes are so arranged that 
the water, before it enters the high temperature boiler, is heated 
by the gases from the fires, which would otherwise he lost.” 


PETROLEUM ENGINE—“To produce a small engine that can 


GRATER LAKE—“Captain C. E. Dutton, of the U. S. Geological 
Survey, has been recently engaged in making a study of Crater 
Lake, in Oregon, and the latest advices received from him show 
that he has discovered probably the deepest body of fresh water in 
the country.” 

WHITE PAPER—“Many believe the eyesight is impaired by the 
use of white instead of colored, or at least tinted, paper, and at 
times the subject comes up for discussion. So far as we have seen, 
no positive evidence has yet been secured to prove the injurious 
effect of white paper on the eyes, and some recent inquiries lead 
us to doubt if such evidence is to be had.” 

TORPEDO CANNON BALL—“The Avenir Militaire gives us some 
particulars concerning a torpedo cannon ball invented by Captain 
Coudray, of the navy. . . . The torpedo cannon ball . . . travels at 
the rate of 300 meters a second, and instead of rebounding on strik¬ 
ing a ship, glides along its side, and never loses contact until it 
explodes. The last cannon balls constructed contain a charge of 40 
pounds of guncotton, although 25 pounds is said to be sufficient to 
blow up the biggest vessel. It is stated that these projectiles can 
be fired to a much greater distance than the Whitehead.” 


he operated by the combustion of petroleum is a problem that has THE NEW NORTH—“The country north of us is not all Arctic, 
received tlm attention of quite a number of our best inventors.” In Those who know best, hardly realize how vast is the new domain 
one of the latest engines, “the of arable land which has just 


petroleum is stored in a tank con¬ 
taining one to two days’ supply, 
as the case may be. A small pres¬ 
sure of air is put into this tank 
and the petroleum is forced out 
of it into a vessel in a vaporized 
condition, from which it is then 
drawn into the cylinder by the 
outbroke of the piston; and 
having been compressed on the 
instroke, the charge is ignited 
by means of a small electric 
spark.” 


AND NOW FOR THE FUTURE 
((British “Mosquito Boat*,” by Dr. Oscar Parke* 
((The Steam Locomotive Meets Competition 
((Motor Cars for 1937, by A. P. Peck 
((Indium—A Metal ArUtocrat 
((Modem Home Heating, by Philip H. Smith 


been opened by the completion of 
the Canadian Pacific Railroad, 
and how much more remains yet 
to enter. A new north, vast in re¬ 
sources of all kinds, stands ready 
for occupation.” 

PAPER CLOTH—“The Japa¬ 
nese Government paper mill is 
manufacturing pocket handker¬ 
chiefs and clothing of paper pulp 
containing a mixture of lU&n 
threads,” 
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I MPRESSIVE as the past and present 
of radio may be,” says David Sar¬ 
noff, “those of us in close touch with its 
developments are infinitely more in¬ 
spired with the prospects of its future.” 

The sentence is typical of the man 
who. at 45, head of the Radio Corpora¬ 
tion of America, has already crowded 
several lifetimes of achievement into u 
single youthful career. Unlike the Alex¬ 
ander who mourned because there were 
no more worlds to conquer, Sarnoff en¬ 
visages the day when radio’s services 
of sight will parallel those of sound, and 
when every new-born babe may receive 
a life-assignment of an individual billion* 
cycle radio frequency. 

These are not poetic fancies. They are 
the considered, well-informed opinion 
of an intensely practical man, one who 
has known poverty, hardship, and strug- 
gle, and has risen to direct the destinies 
of 25,000 employees and a world-wide 
enterprise. 

That ‘‘America, the land of oppor¬ 
tunity” is no idle phrase is perhaps bet¬ 
ter proved by the career of David Sarnoff 
than by that of any other living man. 
Born in Russia in 1891, the eldest of 
five children, he was brought by his 
parents to the United States at the age 
of nine. At fifteen the death of his father 
necessitated his going to work. He got 
a five-dollar-a-week job as messenger 
boy with the Commercial Cable Com¬ 
pany, and supplemented his earnings 
with a newspaper route. He bought a 
telegraph instrument, learned the Morse 
code, and on September 30, 1906, fasci¬ 
nated by the new-fangled wireless idea, 
entered the employ of the Marconi 
Wireless Telegraph Company of Amer¬ 
ica as an office boy. The fascination did 
not wear off. He bought technical books, 
spent his week-ends in the experimental 
shop of the Marconi Company, and later 
took a night course in electrical en¬ 
gineering at Pratt Institute, Brooklyn. 

Sarnoff soon became a full-fledged 
wireless operator, and in five years 
gained expertness and a practical store 
of technical knowledge in various posts, 
ashore and on shipboard. When the 
Titanic sank in 1912, Sarnoff stayed at 
his key in the Wanamaker station in 
New York for 72 consecutive hours, 


helping direct the ships that succeeded 
in rescuing a third of those on board, 
and obtaining names of the rescued. 

The loss of the 2'itanir and the aid 
rendered by radio aroused public con¬ 
sciousness to the importance of this new 
service. Congress passed a new law mak¬ 
ing much stricter the requirements re¬ 
garding equipment and operators on sea¬ 
going vessels. Sarnoff became succes¬ 
sively: Chief Inspector, Assistant Chief 
Engineer, Assistant Traffic Manager, 
and, in 1917, Commercial Manager of 
the Marconi Company. In 1919, when 
the Radio Corporation of America was 
formed, it acquired the American Mar¬ 
coni Company and appointed Sarnoff 
Commercial Manager. He progressed 
steadily from Commercial Manager to 
General Manager, Vice-President, Ex¬ 
ecutive Vice-President, and finally, in 
1930, at the age of 39, to President of 
RCA. 

Sarnoff’s favorite bobby is good mu¬ 
sic; his fayorite vice, a good cigar. He 


is a director and member of the ex¬ 
ecutive committee of the Metropolitan 
Opera, to mention only one of a dozen 
or more affiliations with important sci¬ 
entific or civic bodies. A Colonel in the 
Signal Corps Reserve of the United 
States Army, he is keenly aware of the 
military and naval implications attached 
to every fresh advance in the radio art. 

That the next conspicuous advance is 
to be the introduction of television on 
a commercial stale seems probable. 
Sarnoff has brooded over this trouble¬ 
some infant through many years of 
laboratory development. In 1935 he ob¬ 
tained from his directors a million- 
dollar appropriation to take television 
out of the laboratory and give it the 
benefit of exhaustive engineering field 
tests under actual service conditions. 
Television is now moving slowly but 
surely through this phase of its progress 
toward its waiting public. Once it has 
arrived, the imaginative David Sarnoff 
can check off another dream come true. 
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HOW THE BIG 200-INCH 
TELESCOPE WILL LOOK 


B EFORE building the 200-inch telescope a “tenth 
scale model” has been constructed, and even 
this is a fairly large telescope—compare with the 
stair-railing in the background. But the toy car in the 
lower corner gives the scale of the future 200-inch 
telescope. The part designated in the article as the 
“yoke” ig the large, U-shaped, sloping piece, and it 
rotates on its axis to counteract the earth's rotation. 
On the inner faces of the yoke are bearings on which 
the big tube (55 feet long in the 200-inch telescope) 
dips in declination. The pipes are for pumped oil. On 
the large telescope these will, of course, he hidden, 
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Scenery surrounding Mt. Palomar, where the great new , T 
observatory is being built. View looking in a southerly 
direction, showing the road which is being constructed' 
up to the plateau—which is at 6125 feet above sea level 


Looking in a northerly direction from the observatory 
site, which shows in the foreground. The dome for the 
200-inch telescope will be in the small light-colored 
patch toward the right. Road makers’ camp in foreground 


As THE 200-1 nch Telescope 


Develops 

Promise of au Instrument Better than the Dreams 
of the Astronomers ... Construction Under Way ... 
To he Finished in Four Years ... 1,000,000 Pounds 

By C S* Mr DO WEL k, Captain, IT. S. Navy 

Dratcitifs* by * Ru**ell W. Porter 


AS one stands today at the observatory 
site on Palomar Mountain there 
unrolls a vast, rugged, beautiful 
country—lesser peaks blanketed with 
tall, stately pines and oaks, gorges 
sharply threading their way between 
precipitous hills. On the gently rolling 
summit of this mountain, men are at 
work pouring concrete for the piers of 
the 135-foot diameter dome building and 
for the sub-base of the 2(X)-ineh tele¬ 
scope. 

The readers of Scientific American 
have already had the general stor) of 
the 200-inch telescope in Dr. Hale's 
article in the May 1936 number. That 
article gave a history of the conception 
of this project and indicated some of 
the problems which had to he solved in 
bringing the new telescope to comple¬ 
tion. We, who are working on this 
project, hope to make this telescope a 
true monument to the vision of Dr. 
George Ellery Hale, and the generosity 
of the Rockefeller Foundation. In bis 
article, Dr. Hale states, “How to design 
an observatory, whether large or small, 
is a many-sided problem” and possibly 
I was chosen as Supervising Engineer 
on this project because the Observatory 
Council had an idea that Naval Officers 
are trained and experienced to handle, 
during the period of their careers, many 
varied and unique problems.* 

We have been fortunate in receiving 
whole-hearted cooperation from a vast 

*Th« author hat specislUsd in naval engineer- 
ing and research problem!, including the con¬ 
trol of naval guns, and was “lenr’ by the 
Unitad States Hsvy for this project.—Editor. 


number of engineers and scientists scat¬ 
tered throughout the nation. T his co¬ 
operation reminds me of that which was 
obtained during 1917-1918 on many war 
problems. Such assistance is very neces¬ 
sary in order that we may make the tele¬ 
scope and the observatory the best that 
science and engineering of today can 
produce. Taking the astronomical spe¬ 
cifications which represent what the 
astronomers would like to have, and ap¬ 
plying what has been developed in kin¬ 
dred fields, we find that we have promise 
of an instrument even better than the 
astronomers’ fondest dreams. It is hoped 
that, 50 years hence, this instrument will 
still be considered modern, and that it 
will, to a certain extent, be an achieve¬ 
ment of which all scientists and engi¬ 
neers of this decade, 1930-1940. may 
well be proud. 

When the 200-inch telescope is finally 


completed and it begins its task of ex¬ 
ploration, it will doubtless reveal new 
facts about which, at present, we have 
no clue. Beside these unknowns, how¬ 
ever, at leust three branches of astron¬ 
omy will have immediately available 
new knowledge about the universe in 
which we live. First, the astronomical 
horizon will he pushed out. The volume 
of space whose contents can he studied 
will he approximately eight times larger 
than at present. Second, due to the great 
light-gathering power of this instrument, 
it will he possible to make large-scale 
spectra of the brighter stars and in¬ 
crease our knowledge of their atmos¬ 
pheres. Third, much new material will 
become available about our neighbors in 
our -own solar system, namely, the plan¬ 
ets and asteroids. 

One of the first undertakings, after ob¬ 
taining necessary funds for this project, 
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The observatory site, looking about north-east. In the foreground are holes 
for footings for th« steel columns for the dome. In the middle is a poten¬ 
tial landing field (see front cover). Center background: power house and water 
tanks. Water is pumped from the canyon beyond, 500 feet lower. Right 
background: Officials’ residences (near trees) and temporary workmen’s camps 


was the investigation of various loca¬ 
tions to determine the site for the new 
observatory. About five years were spent 
in the study of possible sites throughout 
southern California and Arizona, with 
parties under the direction of Dr. J. A. 
Anderson, in the field, taking data to 
determine the average “seeing'’ obtained 
at different places, as well as tabulating 
meteorological data. “Seeing” to an as¬ 
tronomer is a most important factor. If 
the “seeing” is good, the image of a star 
is of small diameter and free from local 
movement, but if there is turbulence in’ 
the upper air, the “seeing” becomes bad 
and the image may become so large and 


so variable in its position that no satis¬ 
factory observation can be made. 

Other factors entered into the selec¬ 
tion of a site, such as availability of wa¬ 
ter for the construction purposes and 
also for use at the observatory when 
complete and in operation, and it was 
necessary to have a site which could be 
reached by a road constructed with easy 
grades and large radius curves to per¬ 
mit the transportation of the tube and 
mounting and the various other heavy 
parts which would be needed for the 
dome itself. 

In order to have a suitable location 
which would be satisfactory now, as well 


as in the future, the site had to be re*, 
mote from any probable development of 
urban population, and free from sky 
lights from such settlements. 

All locations studied were eliminated 
with the exception of three or four, 
among which was a site on Palomar 
Mountain in San Diego County, situated 
about 90 miles from Pasadena by air 
line, and about 45 miles from San Diego 
by air line. This general location was 
studied by Prof. Hussey some 30 years 
ago, and covered in his survey report to 
the Carnegie Institution on “seeing” 
conditions in various localities. This re¬ 
port was the basis for locating the Mount 
Wilson Observatory. Prof. Hussey was 
apparently very favorably impressed 
with Palomar Mountain but he con¬ 
sidered that it was too isolated to be sat¬ 
isfactory for use at that time. 

P ALOMAR MOUNTAIN was finally 
chosen after the County of San Diego 
had volunteered to construct a new and 
satisfactory high gear road to the sire, 
and it was found that satisfactory ar¬ 
rangements could be made to obtain 
necessary land. The air photographs, 
several of which are shown, give a 
rather good picture of the site as it 
is today, with construction of some 
of the buildings for the observatory un¬ 
der way. 

The essential mechanical parts of 
every telescope are the tube carrying 
the entire optical system, the declination 
axis carrying the tube, and the mount¬ 
ing supporting the tube, by means of 
this axis. 

The 200-inch telescope is of the com¬ 
monly employed equatorial type. This 
type of telescope permits observing at 
virtually any point of the heavens, by 
rotating the tube of the telescope about 
two axes: rotation of the mounting car¬ 
rying the tube about the polar axis from 
east to west, called the right ascension, 
and the rotation of the tube on its decli- 
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North end of the "tenth fcale" 
model of the 200-inch telescope. 
Diameter of tube showing within 
the split ring bearing, 4.6 feet; 
but the 200-inch telescope will be 
1000 times as bulky as the model. 
Note pier, two oil pads, and the 
horse-shoe which affords a broad 
bearing for the heavy instrument 

nation axis from north to south. After 
the setting on the star is completed, the 
instrument follows the star; that is, it 
continues to rotate in right ascension 
about its polar axis, being driven by a 
sidereal clock. 

The mounting, or yoke, of the 200- 
inch telescope represents its polar axis. 
It is supported on bearings placed on 
two piers and points north and south at 
an angle of 33° 2T with the horizon. 
This angle corresponds to the latitude 
of Palomar Mountain, and the polar axis 
is, therefore, parallel to the axis of rota¬ 
tion of the earth. 


The yoke consist* of two 10-foot 6-inch 
diameter tubular girders, spaced at 35- 
foot center distance, tied together at the 
south end by a crossbeam carrying the 
south bearing, and at the north end by 
a very stiff girder four feet wide, shaped 
as a horseshoe in order to permit the 
tube to be pointed as low as the North 
Pole of the heavens. The overall length 
of the yoke is 60 feet 6 inches and its 
total weight approximately 600,000 
pounds. 

The entire yoke is built of welded steel 
sections, in order to permit shipping and 
handling during assembly. Individual 
sections of the yoke, the heaviest being 
about 60 tons, are bolted together. After 
welding, the sections will be thoroughly 
annealed in specially built annealing 
ovens, in order to relieve the internal 
stresses which otherwise may have 


caused undue distortion of the structure. 
The major problem arising in the manu¬ 
facture of the yoke is the machining of 
the 46’foot diameter outside periphery of 
the horseshoe. This surface acts as a 
journal of the oil pad bearings at the 
north end, and it has to be machined 
slightly egg-sbaped in order to compen¬ 
sate for the calculated deflection of the 
structure in its different angular posi¬ 
tions. 

One of the accompanying sketches, in 
Russell Porter’s inimitable style, shows 
the tube and optics of the 200-inch tele¬ 
scope and how the mirrors operate in 
various combinations. The mounting is 
shown as viewed from the northeast, 
with parts of the yoke and tube cut away 
to better indicate the light paths. Salient 
features are lettered and described. 

Let me first call attention to the rather 
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A cut-away drawing made by Russell W. Porter, showing how the different 
auxiliary mirror* are used in various combinations explained in the text. 
How big thii teleecope will be is shown by the yoke at left—over ten feet 
internal diameter; there is room for the astronomers inside the telescope 



Changing observers at the prime focus. Access to the prime focus unit cham- 
t,« r , wiur. th. a*ronom*r will at guiding th« photographic plate, i* by th. 
platform which ridca aloft on th. .butter archer of the huge 135-foot dome 


unusual design of the tube. It is of weld¬ 
ed construction, structural shapes being 
utilized to great advantage. The overall 
dimensions of the tube are 55 feet 4 
inches long by 20 feet 3 inches wide. 
The approximate weight of the complete 
tube assembly is 250,000 pounds. In¬ 
stead of the conventional octagonal lat¬ 
tice construction, the tube starts out with 
a hollow cube at its center, which carries 
the declination trunnions. The eight 
corners of the cube are tied in by beams 
to eight points on the circular rings at 
the ends of the tube, four at the upper 
ring carrying the revolving cage, and 
four at the lower which support the 
mirror cell. Tests of a tenth scale model 
indicate greater rigidity than required 
by the specifications demanded by the 
astronomers. 

Above the 200-inch mirror, in the low¬ 
er portion of the tube, are mounted the 
shutter and iris diaphragm mechanisms. 
In the center of the cage, and attached 
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A close-up of one of the two oil 
pads shown at the top of the pre¬ 
ceding page. Oil under pressure 
is pumped through each of these 


It is interesting to note that all these 
mirrors, other than the 200-inch, and six 
in number, are permanently attached to 
the mounting, and by electrical control 
may be made to swing in or out of place 
as desired. 

At last, astronomers will “ride the 
tube.” It is a new problem, heretofore 
impossible. They must be comfortable 
over long periods of time, in chairs, or 
on platforms that remain horizontal 
while the tube turns in hour angle. An 
astronomer must be provided with ready 
access and exit, and while observing, 
have a sense of absolute security and 
control over the entire mechanism. 

The declination axis of the telescope 


declination axis, thus forming a fulcrum. 
The gimbal spokes permit slight rota¬ 
tion of the tube about these fulcrum®, at 
the same time restraining it against any 
other motions. There are six additional 
spokes connecting the gimbal flanges, 
arranged in a plane perpendicular to 
the declination axis, to resist the torque 
required to drive the tube in declination. 

The enormous weight of the entire 
telescope, nearly 1,000,000 pounds, is 
carried by the north and south bearings 
of the polar axis. These oil bearings are 
of an unusual forced feed type. 

At the north end, the horseshoe is 
supported on two equalized pairs of oil 
pads spaced at an angle of 60°. The oil 


to it by means of four edgewise 
diaphragm plates, is located the 
6-foot diameter prime focus unit 
chamber in which are housed the 
Cassegrain mirror, two Coude 
mirrors and the Ross corrector 
lenses. Only one or none at all 
of these mirrors is used when 
different positions for observing 
are used. An elaborate but very 
compact mechanism is, there¬ 
fore, provided for removing or 
placing each mirror in required 
position. 

N O Newtonian diagonal is 
shown. It is intended to do 
away with this reflection and to 
use the prime focus directly from 
the big mirror. In this way con¬ 
siderable saving in light is ef¬ 
fected, and freedom from the 
distortions liable to occur in a 
diagonal mirror is gained. Above 
the prime focus unit is located an 
observer’s house permitting ob¬ 
servations and photographic 
work to be performed at the 
prime focus. A special elevator 
platform mounted on the dome, 
permits access to the prime focus 
regardless of the position of the 
tube. 

The Cassegrain focus is used 
either below the 200-inch mirror, 
or by using mirror < 7 , it may he 
deflected through the hollow 
declination bearings to small 
spectrographs, housed in the 



top, as shown on preceding page). The observer is 
raised 35 feet in a bucket, by meant of a motor 


lower is formed by two trunnions mounted on 


pads, 28 inches square, are bab¬ 
bitted and machined to the ra¬ 
dius of the outside periphery of 
the horseshoe. When continuous 
flow of oil under high pressure 
is delivered through orifices to 
the surface of the pads, an oil 
film is formed between the pads 
and the horseshoe, thus floating 
the heavy load. 

T HE same principle is employ¬ 
ed for the south end bearing, 
which is shaped like a spherical 
cup. Being a part of a 75-inch 
diameter sphere, this hearing is 
capable of carrying both the 
radial and the thrust loads of the 
polar axis. Careful distribution 
of orifices and recesses on the 
surface of the stationary part of 
the hearing are, however, re¬ 
quired in order to carry the load 
properly and establish an oil film 
of uniform thickness along the 
entire surface of the bearing. 

Since the normal rate of rota¬ 
tion of the telescope is very slow 
—one revolution per day—forc¬ 
ing the oil through the bearings 
obeys the laws of viscous flow, 
resulting in bearings which have 
a very low coefficient of friction. 
Consequently, less power will be 
required to drive the telescope in 
right ascension when equipped 
with the oil pad bearing, than if 
so-called anti-friction ball or 
roller type bearings were ern 


chambers of the yoke cylinders. 

For the Coude combination, another 
convex mirror replaces B y and with the 
aid of C the light is carried to a slit in a 
constant temperature room below and 
south of the southern pier. Whether it 
travels by way of /) and E, or directly 
down the polar axis (depending on the 
star’s declination), it passes through a 
slot running lengthwise along the south 
side of the tube; so that this focus, which 
is / 30, requires three or five mirrors. 
When D is not in use, the gantry sup¬ 
porting it, mounted on the yoke and 
shaped much like a horseshoe, is swung 
down out of the way. 


hall bearings in the 10-foot 6-inch di¬ 
ameter tubular yoke girders and con¬ 
nected to the tube by means of flexible 
spoke gimbals. Flexibility of connection 
between the yoke and the tube is re¬ 
quired in order to avoid imposing strains 
on the tube due to slight inaccuracies in 
mounting that may occur during assem¬ 
bly and due to deflec tions of parts. 

The gimbals on eithe r side of the tube 
consist of two alloy steel flanges, one at¬ 
tached to the declination axis trunnion 
and the other to the tube, joined by 144 
three-fourths inch diameter spokes. 
These spokes are arranged so that their 
extensions intersect in one point on the 
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Looking north from the control board—motor nerve center—of the telescope. 
The tube is shown netted in the split ring north bearing, pointing due north 


ployed; oil pads give smoother motion. 

The drive of the telescope in right 
ascension and declination will be ao 
cornplished through extremely accurate 
ly cut worm gears and worms, driven by 
synchronous motors operating on alter 
nating current of controlled frequency 

The declination gears will be mounted 
directly on the tube and the right ascen¬ 
sion gears at the south end of the tele¬ 
scope. Setting speeds of the telescope or 



like an arctic explorer, needs something 
hot after hours of stationary observing 
in the cold mountain air. 

The upper part of the dome rotates on 
smoothly ground rails. This rotating 
dome will be of steel, hemispherical in 
shape, with an open slot 30 feet wide 
through which the telescope points 
When the telescope is not in use this 
slot is closed by sliding shutters. Tin 
steel sub-base for the telescope mount 
ing is supported ojj separate concrete 
piers, isolated from the dome founda 
lions, so that vibrations from the dome 
will not reach the instrument. The oh 
serving floor is 29 feet from the ground 
floor. This is in reality an operating and 
handling floor from which the observer 
departs, by various contraptions, to one 
of the several observing stations. He 


must be raised to the observing house 
in the top of the tube at the prime focus, 
or hoisted to the observing platform 
swung below the mirror at the Casse¬ 
grain focus, or he may climb into one 
of the side cylinders, or descend to the 
Coude room. The heights involved are 
rather unusual, the declination axis on 
which the tube swings being 65 feet 
above the ground floor. 

T HE story of the 200-inch mirror for 
the telescope is no longer news, its 
design, construction, and shipment hav¬ 
ing been thoroughly covered and re¬ 
ported. It seemed as if the whole nation 
waited with hated breath to see whether 
it would hit a rock or he too big to go 
through a tunnel on its trip from Corn¬ 
ing, New York, to the Optical Shop of 
the California Institute of Technology 
in Pasadena. It was well and carefully 
handled and now reposes on the table 
of the large grinding machine. It is 
hoped that it, with the attendant auxili¬ 
ary mirrors, will he correctly ground and 
polished within a period of four years. 
About four tons of glass must he ground 
off the big disk, a tedious hut not diffi¬ 
cult process, in itself. However, it will 
take infinite patience and care to shape 
it truly and exactly within the limits of 
one one-millionth of an inch over the en* 
t ire sui face. 

Investigations and researches are con¬ 
tinuing on various details of the tele¬ 
scope tube and mounting, on the dome, 
and on the control and drive of the tele¬ 
scope 1 . However, they are all well along, 
as some of the illustrations of models 
will indicate. We have every reason to 
believe that the telescope and the re¬ 
mainder of this project will he completed 
and leudy for the mirror when the op¬ 
ticians working on the mirror finally 
say ‘’finished.*’ 


Small model of the telescope in the 
dome, which will be 135 feet diameter 

variable rate of motion required, for in¬ 
stance, during observation of planets, 
will be obtained by means of additional 
differential gearing. 

The telescope will be housed in a dome 
(see the front cover) 135 feet in diame¬ 
ter and about this same distance from 
the ground to its tojh The lower part of 
the dome will be stationary, with con¬ 
crete exterior walls 30 feet high. 

Dark rooms, instrument rooms, libra¬ 
ry, and rest rooms, will be on the ground 
floor. We are not forgetting a night lunch 
room, for an astronomer, bundled up 



Dome for the (relatively) small 18-inch Schmidt telescope camera, which is 
being constructed at about 1000 feet distance from the main observatory dome 



Invisible Lenses 


Contact Eye Lenses ... No Longer A Scientific 
Curiosity, But Improved During the Past Two 
Years . . . Now Being Worn For Longer Periods 


By THEODORE E. OB RIG 

Author of “Modern Ophthalmic Lenses and Optical Glass*' 



Though very thin, the danger of breakage on the eye is almost non-existent 


W ITH the recent announcement 
that over 3000 people in this* 
country alone are already wear¬ 
ing contact lenses* regularly, the invis¬ 
ible, tiny, saucer-shaped lenses, shaped 
to fit the eye and worn under the eye¬ 
lids, have now changed from a scien¬ 
tific curiosity to the eye physician's new 
substitute for spectacles. 

Although the principle of contact 
lenses has been known for over 100 
years, during the past two years im¬ 
provements in the delicate manufactur¬ 
ing processes under which these lenses 
aie ground have been perfected. They 
are now being worn for long periods 
by persons who have the usual visual 
defects of shortsightedness, farsighted¬ 
ness, and astigmatism. 

The chief improvement of the past 
few years that lias caused the growth 
in popularity is a refinement in the 
method of grinding the inner surface of 
the little shell so that it presents a con¬ 
tinuous gradual curve where it is in 
contact with the eyeball, which has 
made for greater comfort. In addition, 
refinements have made it possible to 
grind the lenses to within limits of 0.05 
millimeter, an accuracy hitherto con¬ 
sidered impossible in this type of work. 

by another recent development, where 
especially high corrections are needed 
in cases of had eyesight, the added cor¬ 
rections may be ground into the lens 
itself. 

These important refinements have 
made the use of contact lenses more 

*See also page 191, March 1931, Scientific 
American.— Editor. 



Inserting the contact lent with a 
simple pick-up tucker of rubber 


general in the past few years. How¬ 
ever, they were originally developed over 
a century ago by J. F. Herschel. 

Later researchers, realizing that prac¬ 
tically all astigmatic errors in sight are 
caused by slight irregularities in the 
shape of the cornea, began to apply con¬ 
tact lenses to correct this condition. 
Where the cornea is irregular, the con¬ 
tact lens, filled with saline solution to 
form a homogeneous connection be¬ 
tween glass and eye, establishes a per¬ 
fect sphere. The center section and the 
solution together, refracting the light 
rays as would the normal cornea, give 
normal vision. 

In line with theee developments, about 


a dozen years ago Carl Zeiss of Jena 
began the work of refining the process 
of making these lenses so that they could 
be used for ordinary eye defects. In the 
past few years this has been accom¬ 
plished, eliminating eye irritation and 
making it possible to wear them over 
a much longer period of time than was 
previously considered practical. 

Contact lenses take more time to fit 
than ordinary spectacles, requiring as 
many as half a dozen visits to the ocu¬ 
list. With the aid of a trial set of lenses, 
the oculist determines the correct curva¬ 
ture to insure snug fitting and comfort 
by actually trying the lenses in the pa¬ 
tient’s eye, as well as determining the 
correction of vision by the optically 
effective part. Permanent contact lenses 
are then made according to the prescrip¬ 
tion. 

While they are being worn, they are 
to all intents und purposes invisible. 
Moreover, since they lit' in a protected 
position under the lids, they are to all 
intents and purposes unbreakable. (In 
fact, in one automobile accident where 
a man’s face was badly torn by a corner 
post of the car, the contact glasses saved 
his eye.) They may he worn in many 
places where spectacles would he out 
of the question—in sports like swim¬ 
ming, skiing, polo and other games. 

They provide a double, added safety 
feature for automobile drivers in that 
they neither steam nor have the disturb¬ 
ing and sometimes dangerous reflections 
that spectacle lenses have. 



So Moll and thin are the leneet 
that they are invisible when worn 
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OUR POINT OF VIEW 


8113 AJX 

F ancient man had only had the fore¬ 
sight—and the wherewithal—to pre¬ 
serve an accurate record of his life and 
times, what a vast expansion of our cul¬ 
tural knowledge would he available to us 
today! Since such was not possible, we 
must dig through antiquity’s leavings 
for our knowledge of the past; dig, sort, 
theorize, always revising our knowledge 
as new finds come to light. Just because 
we are not favored in this respect is no 
reason why we, with our technical abili¬ 
ties, should not do the right thing for 
future civilizations. 

On the two following pages l)r. 
Thornwell Jacobs, President of Ogle¬ 
thorpe University, Georgia, outlines a 
plan which, if carried to completion, will 
give to the world of 8113 a.d. a complete 
and thorough knowledge of the manners 
and customs, the pleasures and indus¬ 
tries, of our part of the 20th Century. 
Here is a proposal that is at once inspir¬ 
ing and practical, thought-piovoking 
and philanthropic. It is entirely possible 
to project ourselves, as it were, into a 
civilization as yet undreamed of, to 
bring to bear on future minds the in¬ 
fluence of our knowledge and progress. 
Scientific American wholeheartedly en¬ 
dorses Dr. Jacobs’ suggestions. Will you 
co-operate toward their fulfillment? 

Munition* 

N O one wants war. At least no one in 
the United States does. Certainly 
our military forces have no jingoistic 
ideas; and our “big bud wolf” muni¬ 
tions makers have other and very much 
more profitable products to make. We 
are simply not an aggressor nation. 

There are some Americans, however, 
who rant, write letters to the papers, 
petition Congress, and demand investi¬ 
gations (and sometimes get them) when 
they hear of the development of a new 
rifle, a new tank, a new explosive. “Na¬ 
tionalize Munitions,” they demand, and 
the multitude, knowing not the facts, 
takes up the cry and yowls to high heav- 
en regardless of sense or logic. Perhaps 
some “munition makers” have erred in 
exporting supplies for warfare, but pres¬ 
ent neutrality legislation has curbed this 
practice and further amendments to the 
law may effectively stop it. There still 
should be private manufacture of muni¬ 
tions. 

Major-General William H. Tschappat, 
Chief of Ordnance of the United States 
Arn\y, writing in Army Ordnance , says 
in no uncertain terms that such produc¬ 


tion must continue, lb? feels as do many 
other sensible Americans that, while we 
must do all in our power to avert war. 
we must keep our eyes wide open and 
be prepared for the possible thing which 
could force us into a contest of arms. 
“The War Department is convinced,” he 
says, “that in the event of war, American 
industry must produce the major portion 
of the required munitions. Assuming this 
premise, it follows that so far as prac¬ 
ticable industry should be prepared to 
perform its war mission. Therefore 
the War Department has consistently fa¬ 
vored the participation of American in¬ 
dustry in munitions manufacture and 
has encouraged the production of muni¬ 
tions . . .” The manufacturing arsenals 
of the Army in time of peace assist in 
the development of new designs and im¬ 
provement of existing material, keep 
alive the art of manufacture of ord¬ 
nance; that is practically their sole 
function. 

We applaud General Tschappat's 
statement, which apparently is official, 
it clears the air a bit and is, in our 
opinion, a sound stand. The small gov¬ 
ernment arsenals could do little in time 
of war; yet to maintain, at government 
expense, a great peacetime manufactur¬ 
ing establishment against the possibility 
of war would constitute an unconscion¬ 
able drain on the already overburdened 
taxpayer. On the other hand if we do 
want to nationalize munitions and do 
not maintain that large peacetime estab¬ 
lishment- -well, how many hundreds of 
thousands more white crosses would we 
have left in France had our government 
bad to start from scratch in 1917! 

Cotton 

S PINDLES of metal—over a thousand 
of them, wet, probing through leaves 
and stalks—will take the place of nim¬ 
ble fingers to pluck the ripened fiber of 
southern cotton fields if a machine, re¬ 
cently demonstrated in Mississippi, ful¬ 
fills the predictions of those who 
inspected it. As yet it is far from perfect. 
A ponderous machine, it is said to have 
picked in a day as much cotton as 70 or 
80 men and women could have picked 
by hand. However, its picking spindles, 
while they did not harm the plant and 
unopened bolls, did pick up a green 
stain, some opened but unripe fibers, and 
bits of leaves and trash—all of which 
reduced the market value of the cotton. 

The editors have watched the develop¬ 
ment of this machine of the Rust broth¬ 
ers for some years but, despite many 
promptings from readers, could not dis¬ 


cuss it in its incomplete state. Now, 
because of the furore of prediction ac¬ 
companying its demonstration, an evalu¬ 
ation of its possibilities is in order. 

In its present state, the Rust machine 
will do a job much more cheaply than 
before but will turn out an inferior 
product. Even so, the economic advan¬ 
tage is there, and newspaper headlines 
would lead the hasty reader to believe 
that an economic revolution is in pros¬ 
pect immediately. This is erroneous, for 
the Rust cotton picker functions only on 
flat lands, is not suitable for the rolling, 
hilly country in several of the cotton 
states. Then, too, it is believed that the 
machine may prove too expensive for 
the small cotton grower. These limita¬ 
tions may later be removed, but in the 
meantime they may, slowly, teach the 
small farmer that he has been too long 
a slave to a “starvation crop.” Cotton 
prices forced down by the big planters 
using the new machine may serve to do 
what the boll weevil did to farmers in 
the peanut belt of Alabama years ago— 
drive many cotton farmers to more 
profitable, land-saving crops. 

The Rust machine will no doubt be 
improved. Even as it stands, it will, if 
enough of them are built and used, 
change the traditional economics of a 
\ast section of the country. Perhaps its 
most important effect would be the end¬ 
ing of the poor southern farmer's slavery 
to cotton, as indicated above. It would 
deprive some few millions of people of 
their picking jobs, and many of these 
will migrate to industrial centers, but 
not 7,000,000 of the 9,000,000 tenant 
farmers will migrate, as the editor of 
one of our illustrious dailies predicts 
editorially. Young cotton must be 
“chopped” (thinned out I in the spring 
by hand, and this requires large num¬ 
bers of workers on short notice for a very 
limited time. How that same editor fig¬ 
ured that the Rust machine would also 
displace most of the 5,000,000 southern 
mules and horses is difficult to under¬ 
stand. Animals aie not used at cotton 
picking time except to haul the loaded 
wagons and that job is but a minute 
part of the regular work they do. 

The new machine is important. It will 
be more so with each and every improve¬ 
ment. Law makers who already are talk¬ 
ing of laws to prohibit its use are short¬ 
sighted and lacking memory of the 
economic importance of other labor- 
saving inventions. They may as well 
proscribe the cotton gin—these modern 
King Canutes who like not the wash of 
progress upon their political thrones. 
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Today-Tomorrow 

Archeology In A. I). 8113 . . . An Opportunity 
For This Generation . . . Preserving Records 
For Posterity . . . Co-operation Needed 

By DR. THORN WELL JACOBS 

President, Oglethorpe University 


T HE time is a.d. 8113. The air chan¬ 
nels of the radio-newspaper and 
world television broadcasting sys¬ 
tem have been cleared for an important 
announcement. Suddenly all is activity 
again. The radio-newspaper headlines 
blaze forth a story of international im¬ 
portance and significance. The television 
sight-and-sound receivers in every home 
throughout the world carry the thread 
of the story. In the Appalachian Moun¬ 
tains near the eastern coast of the North 
American continent is a crypt that has 
been sealed since the year a.d. 1936. 
Carefully its contents have been guarded 
since that date, and today is the day of 
the opening. Prominent men from all 
over the world assemble at the site to 
witness the breaking of the seal that will 
disclose to a waiting world the civiliza¬ 
tion of an ancient and almost forgotten 
people. When the crypt is opened, there 
is revealed a mine of information re¬ 
garding the science and civilization of 
A.D. 1936, conveyed by means of what 
those ancient people called phonographs 
and motion picture machines, models 
and hooks and photographs showing 
how far their civilization had progressed. 

Thus projected into the future is a 
glimpse of what can he—what probably 
will be—if we of this generation seize 
the opportunity to preserve for the future 
a complete record of how we live, and to 
give to the generations of thousands of 
years hence a carefully thought out rec¬ 
ord of what we have accomplished up to 
the year 1936. 

W ITH the thought in mind that this 
is the appropriate time to preserve 
such records for future generations, on a 
scale never before conceived, Oglethorpe 
University in co-operation with Scien¬ 
tific American proposes to make avail¬ 
able to some civilization now unthought 
of, and still far in the future, the run¬ 
ning story of the life, manners, and cus¬ 
toms of the present civilization. We 
propose to collect a complete set of ma¬ 
terials which describe and represent our 
lives and labors, to bury these materials 
in a secure spot, and to preserve them 
under the guidance and advice of our 


r T'HE suggestions of Dr. Jacobs 
for the preservation of a 
record of our present genera¬ 
tion for the assistance of fu¬ 
ture historians are heartily en¬ 
dorsed by Scientific American. 
If it is possible to secure the co¬ 
operation of industrialists and 
philanthropists, this project can 
undoubtedly be carried to a suc¬ 
cessful conclusion. All those who 
are willing to assist in this mon¬ 
umental work are urged to com¬ 
municate directly with The Ed¬ 
itor, Scientific American, 24 
West 40th Street, New York 
City. 


greatest scientists. We believe that in 
this way generations as remote from us 
in the future as ours is from ancient 
Menes and the pyramid builders will he 
able to visualize what manner of men 
we were and what manner of life we 
lived in 1936 a.d. 

It may be difficult for most of us to 
realize that our present civilization and 
all of its technical advances occupy only 
a few seconds, as it were, in the vast 
spread of geological time. We are living 
in a geological epoch just as truly as did 
the brontosaurus and the pterodactyl. 
Time will last just as long in the future 
as it has lasted in the past; our present- 
day civilization will eventually fall; our 
tall buildings and huge dams of which 
we are so proud will he reduced to ruins. 
This may not he a pretty picture to con¬ 
template hut it is one that will he just 
as true as the story of the downfall of the 
mighty empire of ancient Nineveh. 

We may be able to appreciate this 
more fully when we consider the rapid¬ 
ity with which the records of any par¬ 
ticular generation disintegrate and lose 
themselves as the years go by. Even 
knowledge of the life of the Middle Ages 
is already dimmed by time. Its recon¬ 
struction by present-day students is 
largely guesswork. Had it not been for 
such a natural catastrophe as the erup¬ 
tion of Vesuvius, the glories of Pompeii 
and Herculaneum would never have 
been revealed to our sight. Again, if it 


had not been for the happy circumstance 
that the world’s oldest civilization was 
developed in Egypt, where excessive dry¬ 
ness made it possible for the structures 
to be preserved by nature, we would 
know very little of those times. We, how¬ 
ever, are the first generation equipped 
to perform our archeological duty to the 
future without the help of natural phe¬ 
nomena. 

In order to make more positive that 
any “treasure” which we may bury 
would he held safe from vandalism and 
pillaging, it is desirable that a date he 
fixed for the opening of the crypt. What 
could be more fitting than that the time 
be governed by the first fixed date in 
history? This is probably the year 4241 
b.c., which marks the establishment of 
the Egyptian calendar. Since that first 
date 6177 years have passed. Adding 
this figure to 1936 brings us to a.d. 8113. 
The probability is that by that year the 
record of the present generation of citi¬ 
zens of the United States of America— 
except for that sealed in our crypt—will 
have been as completely destroyed as 
the record of the contemporaries of 
Menes. 

W HAT we propose to do, then, is to 
provide for future historians an 
epitome of the life of an old generation— 
a generation in which tee lived. Thus, for 
the first time in the history of a civilized 
land, future historians will have avail¬ 
able a thorough and accurate record 
preserved for them. Such an epitome 
should include certain hooks—for exam¬ 
ple, encyclopedias—stored in the sealed 
crypt. Motion picture films would, of 
course, be included, picturing the world 
of today, and especially the physical 
features of our cities and countrysides, 
our industries and our social activities. 
There should he a phonograph or film 
record cairying a salutation from the 
President of the United States to the 
rulers, whoever and whatever they may 
he, of the year 8113 a.d. By means of 
the phonograph and the talking motion 
picture film, this future generation will 
he able to hear the voices of our Presi¬ 
dent and King Edward VIII, of Musso¬ 
lini, Stalin, and Hitler, of the Emperor 
of Japan and the President of China, as 
well as those of our greatest living scien¬ 
tists, archeologists, and historians. 

The subject of this proposal has been 
completely discussed with the editors of 
Scientific American, and they have in¬ 
dicated their willingness to co-operate 
in its fulfillment. Our conversations have 
covered the entire range of human ac¬ 
tivity. We must, of course, include such 
homely every-day things as the foods we 
eat, our drinks, even our chewing gum. 
We must describe and illustrate our 
sports and recreations, our buildings 
and their furniture, our engines, print¬ 
ing presses, automobiles, airplanes, type¬ 
writers, and so on. Models made of stain- 
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The beautiful fireproof building at Oglethorpe, under which it is planned 
to store a complete record of our preaent civilization for future historians 


less steel or Monel metal, when pre¬ 
served in a vault lined with similar ma¬ 
terials, will no doubt last for at least 
6000 yearg. Of course an illustrated en¬ 
cyclopedia, if it could be printed with 
an ink that did not carry self-destruction 
in its formula, and on a paper of the 
most permanent possible quality, and 
preserved in a vacuum or in inert gases, 
would he one of the most perfect ways 
to preserve permanently a description 
of the thought and content of our pres¬ 
ent civilization. 

Perhaps one of our great metropoli¬ 
tan dailies would he willing to print a 
special issue with an ink and paper of 
the type mentioned above, showing tin* 
treatment of our “news’* and possibly 
containing a message addressed to those 
living in 8113 a.d. Thus we can convey 
an idea of our news disseminating sys¬ 
tem and of our methods of advertising. 
Such a newspaper might be encased in 
a stainless steel receptacle filled with 
inert gases. On the other hand, several 
different newspaper editions might be 
photographed in miniature on motion 
picture film and included in the crypt, 
together with a projection machine and 
instructions for its operation. 

I T is firmly believed that industrialists 
of this country can plainly see the tre¬ 
mendous cultural value of this proposal 
and that they will co-operate to the full¬ 
est possible extent. Doubtless one or 
more of our great automobile concerns 
would be willing to make miniature 
models of its finest products. Motion 
picture organizations could probably be 
induced to make a study of the very best 
possible way in which to preserve films 
for a period of 6000 years. Hundreds of 
our manufacturers would likewise co¬ 
operate in their own particular branches 
of industry. There should also be in¬ 
cluded a complete model of the capitol 
of the United States, which, within a 
half-dozen centuries, will probably have 
disappeared completely. It gives one 
something of a shock to reflect that by 
the year 8113 a.d. every building of 
every kind as yet constructed in the 
world may no longer exist. Such a re¬ 
flection, however, emphasizes strongly 
the desirability of a project such as the 
one under discussion. 

The principal difficulty, from a prac¬ 
tical standpoint, in effecting this plan 
would not be the scientific one of pre¬ 
serving the objects selected for that pur¬ 
pose. It would be the danger that comes 
to all civilization sooner or later: van¬ 
dalism, which involves the destruction of 
its monuments and the robbery of its 
vaults. Doubtless the safest place and 
the one which has the greatest promise 
of permanency would be a college cam¬ 
pus, for universities have a way of liv¬ 
ing and surviving such things as changes 
in forms of government and dynasties. 
Oglethorpe University has selected an 


ideal spot for this purpose in the base¬ 
ment of a beautiful building which now 
houses its library and executive offices. 
The basement has already been ren¬ 
dered waterproof and, when lined with 
stainless steel, would preserve objects 
committed to its care over the period of 
time desired. The size of the crypt is 
quite sufficient for the purpose. It is 
contained in a building constructed of 
granite and covered with slates, with 
foundations resting on the granite bed¬ 
rock of the Appalachian Mountains. 
This location is ideal for such a proj¬ 
ect, the bed rock being of very an¬ 
cient geological formation which beyond 
doubt will withstand the ravages of 
time with little change. Further, as 
far as science can determine, there is 
little likelihood of earthquakes that 
might destroy the building or the crypt. 
Such a building should itself endure for 
the period of time desired, if properly 
repaired. There should, of course, be a 
tablet of stainless steel, requesting all 
future generations to leave its contents 
unopened until A.n. 8113. The vault and 
its contents should be deeded in trust to 
the Federal government, its heirs, as¬ 
signs, and successors, and a penalty fixed 
by law for any tampering. A special fea¬ 
ture of the plan would he the preserva¬ 
tion of the names of all those persons 
who took part in the task. The expense 
of such a project would be considerable 
but surely there are enough philanthro¬ 
pists in America to make it possible. 
Nothing has ever been proposed which 
combinCvS so much romance and useful¬ 
ness and real service to future students 
of civilization as this. 

The problem of preserving the various 
materials used in this project will re¬ 
quire careful study and the complete co¬ 
operation of all of those interested. A 
carefully selected Board of Judges will 
be charged with the responsibility of 
drawing up a list of those things which 
should be preserved, and of deciding 
which can best be preserved by written 
description and photographs and which 
should be in model form. It will then be 
up to those who are far sighted enough 


to see the implications of this project 
to begin the preparation of materials to 
be included and to start work on the 
crypt and its surroundings. 

There is little definite data available 
upon which to base this interesting task. 
Similar suggestions have been made in 
the past, but none of them as broad in 
scope as the present. We may take a 
hint from the work of the Japanese who, 
shortly after the tragic earthquake of 
1923, determined to preserve for 10,000 
years the names of all those who perish¬ 
ed in the disaster. After a vast amount 
of investigation they decided to write 
in Chinese ink upon the highest quality 
of Japanese paper the names of those 
who were lost. Some 548 sheets of paper 
were used. These were put away in four 
jars of fused quartz crystal, each five 
inches in diameter and twelve inches 
long. The bottles were then wrapped in 
asbestos and placed in a lead container 
which, in turn, was put into a fireproof 
cylinder of Carborundum. A Buddhist 
temple was finally chosen as the proper 
repository for the precious bottles. 

S cientific Amkiucan has consented to 
act as a clearing house for sugges¬ 
tions and offers of co-operation in our 
project. With the tentative plan outlined 
above as a starting point, we solicit sug¬ 
gestions and advice from scientists, pub¬ 
licists, and philanthropists. As the proj¬ 
ect proceeds, the plans will undoubted¬ 
ly he modified in accordance with chang¬ 
ing ideas. 

During the last one hundred years, 
scientists, backed by philanthropists, 
have spent millions of dollars, digging 
here and there in the earth, endeavor¬ 
ing to find some old piece of pottery, 
some ancient trinket, some sun-baked 
brick, from which they might deduce 
the every-day manner of living of people 
whose names are forgotten, and of king¬ 
doms long since perished. The record of 
each generation is full of interest and 
wisdom. Let us be the first generation to 
preserve, for the intellectual hunger of 
those who come after us, a complete 
record of our daily life. 



A typical paper plant with an abundance of water and complete shipping facilities 


Paper Progresses 


New Technique in Paper Making . . . Yet Tradition 
Persists . . . New Papers . . . New Processes . . . The 
Role of the Laboratory . . . Increasing Efficiency 

By PHILIP H. SMITH 


T HE most striking thing about 
American industry is the new prod¬ 
ucts which have been developed 
under the spur of the depression, com¬ 
petition, and research. Well, the paper 
industry' is different. You may learn 
that most ladies’ handbags are now be¬ 
ing made of paper, that paper is going 
into table tops and wall panels, and you 
may conclude that the industry is step¬ 
ping out to sei/e all manner of mar¬ 
kets; as a matter of fact the significant 
advances are to be found principally in 
the technique of manufacture. 

It is hard to find an industry in which 
progress has been made so uniformly 
on so many fronts. Every unit which 
contributes to the job of turning the 
raw material into a finished product has 
been given attention, and the combined 
result makes an advance within the in¬ 
dustry of great economic importance. 

Another fact which sets paper making 
apart is its great antiquity and the per¬ 
sistence of traditional method. The use 
of cellulose fibers as a raw material and 
the practice of sizing and coating are 
Chinese arts centuries old. They have 
never been overthrown. The contribu¬ 
tion of modern times has been to raise 
production rates and to lower costs 
through the application of science and 
technology. 


The center around which paper mak¬ 
ing spins is the paper making machine. 
It is a gigantic combination of intricate 
mechanisms which takes in raw stock 
at one end and spins forth paper at the 
other. A full sized machine approaches 
200 feet in length, weighs nearly a mil¬ 
lion pounds and costs in the neighbor¬ 
hood of a half a million dollars. Because 
it is a grouping of machinery one might 
say that there is a hazard every foot of 
the length. There are some 50 individual 
motors, al>out 25 pumpg, thousands of 
feet of pipe and many miles of wire. 
Every unit must co-ordinate perfectly to 
deliver a product that is satisfactory. 

T HE raw material goes through an 
elaborate treatment before reach¬ 
ing this machine. The fibers, obtained 
chiefly from wood today, have to be 
thoroughly saturated and macerated or 
“beaten” in and with water as well as 
freed from impurities. They must flow 


onto this machine uniformly as a liquor 
comprising 99.5 percent water and 
0.5 percent solid; then the machine 
performs the function of removing the 
water, first by drainage, then by suc¬ 
tion and press action, and finally by 
heating. It reads like a simple process, 
but it is enormously complex. There are 
many variables which require control; 
there dte endless points at which trou¬ 
bles may arise; by the same token there 
are opportunities to exercise scientific 
control and to perfect the functioning of 
the mechanism. 

The raw materials used are primarily 
water and cellulose fibers. Good water 
in unlimited volume is an essential. 
There was a time when it could be had 
easily and used without treatment but 
today most supplies must be carefully 
purified, A mill may use as many as four 
or five million gallons a day and, for 
reasons of economy and avoidance of 
stream pollution, a beginning has been 
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TABLE 1 

Paper Making Fibers 
and Some Principal Uses 

Wood Fibers 
Mechanical 

Groundwood (spruce)—news, wallpaper, cheap book, and writing 
paper made in combination with sulfite 

Chemical 

Sulfite (spruce)—bond, ledger, writing, tissue 
Alpa (refined sulfite) 

Soda (popular)—book and blotting 
Sulfate, or kraft (pine)—wrapping, container lining 
(modified soda) 

Seed Fibers 

Cotton (rags and clippings, linters)—writing, legal 
Bast Fibers 

Jute )_ . 

Manila \ $ome conU,n ' r 

Straw (wheat, corn, etc.)—corrugated board 
Esparto—used abroad 
Linen—currency 


corrugated board 


which makes possible the production of 
white newsprint paper from southern 
pine. 

Dr. Herty’s work has been told in 
these pages before. 1 What he has done 
in brief is to disprove the idea that 
southern pine was useless for sulfite pa¬ 
per making because of high resin con¬ 
tent. First he found that young pine 
contains no resin, then he made paper 
from it. Commercial production is being 
attempted and watched with a great 
deal of interest because the proof of 
feasibility might lead to great develop¬ 
ment in the South. Proponents declare 
that such an industry would be self- 
perpetuating because young forests are 
used and could be re-planted to serve 
in a 10-year cycle and because essential 
raw materials are available. Others hold 
that, though possible, such a develop¬ 
ment is not probable. Sulfite pulp, they 
say, can be produced more economical¬ 
ly on the northwest coast where even old 
wood can be used because it is free of 


made in using the water over again by 
installation of what amounts to a closed 
system. 

There are many ingredients to paper 
and in Table 1 the fibers are classified 
with some of their principal uses. Wood 
sulfite cellulose is made by high pres¬ 
sure and temperature digestion, strong 
sulfite acid treatment, and purification 
with chlorine and calcium hypochlorite, 
followed by a final alkaline digestion 
and heat drying. The sulfate, or kraft, 
and soda pulps, are made by high tem¬ 
perature digestion, a concentrated cook¬ 
ing with a caustic alkali, and then a 
bleaching. The rag fibers are subjected 
to an alkaline digestion to remove such 
impurities as waxes and resins and are 
then bleached. The chemical wood and 
hast fibers are used both bleached and 
unbleached. Practically all papers are 


eliminate groundwood stock, screened 
to take out wire and string, and bleached 
and washed to remove ink. 

If you examine a fiberboard container 
(shipping carton) you will find old pa¬ 
per used in another manner. Under the 
tough outer surface is a softer product 
made from mixed papers and if you look 
closely you can see foreign material 
scattered through it. 

The outstanding advance in pulp has 
been the development of a new source 
of raw material. In the past 10 years the 
rise of kraft paper manufacture in the 
South has been phenomenal. Output of 
this tough, brown paper has risen from 
production of a few thousand tons to 
hundreds of thousands of tons, and new 
mills are springing up which will dou¬ 
ble present output. On top of this comes 
Dr. Charles H. Herty’s development 


pitch. 

T HE mixing of pulp with water to 
provide the vehicle with which to 
flow the fibers through the machine has 
always required an undue consumption 
of power and, therefore, has attracted 
the attention of research. First there are 
beaters which grind the pulp with wa¬ 
ter to hydrate it and then jordans are 
used to break the fibers down to a more 
uniform size. Newer methods aim at 
simplification and lower power consump¬ 
tion with greater control of the process. 

From the moment the flowing begins, 
and the fibers are felted together, effort 
is made to remove the water with dis¬ 
patch. And this is true whether the ma¬ 
chine is a Fourdrinier or cylinder type. 
Improvements in the water-removing 

’Scientific American. May, 1934, Page 234 


composed of at least two com¬ 
ponents. 

The highest grade of bond 
papers are made with rag 
stock but today sulfite pulp can 
be used to make a paper equal 
in quality to one made with 
low grade rags. The use of 
alpha, a purified Bulfite pulp, 
is a story in itself. Being highly 
refined it has special uses, 
many of which do not involve 
paper. Rayon is an example. 

The raw material content of 
paper varies according to prod¬ 
uct, A high grade white pa¬ 
per can be made of sulfite pulp 
and old paper, provided the lat¬ 
ter was made originally from 
sulfite. The paper these words 
are printed on, for example, 
contains some re-worked paper 
from old periodicals. Before 



old paper can play its part, The long Una of equipment which makaa up one paper-making machine. The watered pulp 

however, it must be sorted to goas in at the near ends completed paper cornea out at the other end, goet onto a roll 
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web between heated rollers— 
a calender—and ironing to 
give it a smooth surface. It is 
recognized that slow drying 
makes for high quality, yet 
speed is demanded to main¬ 
tain production rate and a 
compromise is required. A 
vacuum drying system just 
developed permits drying 
with diminished heat. The 
drying section of the machine 
is completely housed so that 
it can be held under 29 inches 
of mercury and since the pa¬ 
per must enter and leave the 
housing, it is an accomplish¬ 
ment of no mean proportion. 

Hand in hand with the 
technological improvements 
which have enabled paper 


Boring test samples from bales 
of pulp imported from Finland 

mechanisms begin with the 
Fourdrinier, which is a fine mesh 
bronze wire screen belt over 
which the wet material is carried 
while superfluous water is re¬ 
moved and the felting of the 
fibers is accomplished, some¬ 
times with the aid of shaking. A 
new type of Fourdrinier can be 
slid out of the machine for re¬ 
stringing if a wire breaks, while 
lengthening of wires to give 
higher speeds is quite common. 

Various devices are used to 
remove the water—suction boxes 
under the wire, rolls which ap¬ 
ply suction and pressure, and 
Anally heat. The correct degree 
of pressure is important. The 
heavier the pressures the quick¬ 
er the removal, hut at the same 
time excess pressure applied 
upon the wet web will ruin the 
formation of the fibers and 
weaken the sheet; likewise ex¬ 
cessive pressure will mark the sheet. 
Nevertheless, if water is not removed 
adequately before the sheet leaves the 
press section and enters the dryers, 
more drying will he needed and heat is 
costly. 


A RECENT improvement has been to 
cover the suction press roll with 
rubber. This permits lower pressures 
and prolongs the life of the felts which 
are used to carry the wet web before it 
can support its own weight in passing 
from press roll to press roll. Another 
innovation, the dual press, permits a 
contraction of the press section so that 
additional space can be given to form¬ 
ing or drying areas. 

The final processing before the pa¬ 
per is wound up on a roll is pressing the 



for strength, opacity, surface and so 
forth are made to maintain uniformity. 

At first sight the role of the laboratory 
seems overplayed, but after you have 
seen newsprint roll off a machine at 
the rate of 1400 feet per minute and 
come to realize what a mass of detail 
contributes to the achievement, no con¬ 
trol can seem too great. Research is in 
steady demand to meet new problems. 
Consider, for example, the problem 
created by the acceleration of printing 
press operating speeds. Printers called 
for inks that would dry faster and the 
ink manufacturers turned to the paper 
makers for a product that would take 
the newer inks. Substitution of paper 
board for wood in manufacture of ship¬ 
ping containers raised another problem. 
Paper had to be certain to withstand 
tearing and bursting and to get satisfac¬ 
tory results meant going all the 
way hack to the pulps. 

Research works for economies 
as well as for better quality and 
a notable example of this was 
revealed in a recent announce¬ 
ment that sulfite liquor, by-prod¬ 
uct of sulfite pulp manufacture, 
is being used for the making of 
yeast.“ Until now it had the nega¬ 
tive value of polluting streams. 
Sugar is a content of sulfite 
liquor and when treated with 
lime, yeast can work in it and 
use up the sugar. In Nova Scotia 
there is a paper mill w r ith a 
yeast plant attached which is 
producing 20,000 pounds of 
yeast every week, at the rate of 
40 pounds to a ton of waste 
liquor from the processing. 


^Scientific American, September, 1936. 
Page 162 


Final screening before the wet 
pulp flows on to the Fourdrinier 


mills to manufacture a prod¬ 
uct of better quality at high¬ 
er rates of speed and at lower 
cost, there has been research 
activity without which tech¬ 
nological improvement would 
mean little and which has 
established precision control 
over operations. This brings 
uniformity of product and re¬ 
duction of waste. The labora¬ 
tory is now the right hand of 
the progressive mill. Here is 
where control of tin* pulps, 
then blending and processing 
are determined to give a de¬ 
sired result. Here is w here the 
moisture content is watched 
as the paper goes through the 
machine, and where final tests 



Mechanical counting of sheet* of toilet paper, 
perforated and packed on the roll at lower left 
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Delicately adjusted steel rollers past the continuous sheet of paper through many 
intricate turns to dry and surface it and discharge it at this point ready to use 


In the? West, commercial enterprise 
has approached the problem of waste 
and stream pollution from another 
angle. Finding that the liquor contains 
organic matter from the non-cellulose 
constituents of wood, which are lignin 
substances and carbohydrate materials, 
a precipitation process has been evolved 
which uses a caustic lime reagent and 
obtains three things thereby: calcium 
sulfite, used for the manufacture of fresh 
cooking acid; a solid from the lignin 
component which serves as a boiler fuel; 
and an effluent which is less harmful 
when emptied into streams. Out of the 
lignin materials, experimenters have 
been able to produce vanillin and other 
phenolic derivatives and to extract a 
substance for tanning leather. This last 
product is established commercially. It 
is now declared that other products can 
he obtained and that commercialization 
is not far off. What is now waste and 
available in ample quantities can thus 
1m* turned to value by sustained labora¬ 
tory effort. 

J UST to got an idea of the tremendous 
use of paper and the importance of 
the particular types, figures of last 
year’s output are illuminating. The total 
production reached 10,307,000 tons. Of 
this grand total, paperboard represented 
4,693,000 tons; newsprint, book, and 
('over paper 2,153,000 tons; wrapping 
paper 1,570,000 tons; and writing, 
tissue, and other papers more than 
1,800,000 tons. The use of paper is in¬ 
creasing in two directions: existing ust* 
is being extended and new uses are 
being developed. It is no secret thut 
wooden shipping boxes have lost ground 
to fiberboard containers ever since the 
industry succeeded in making a carton 
sufficiently strong to withstand blows 
and shocks. Nor is it a secret that con¬ 
tainers are striving to annihilate the 
glass milk bottle. If a satisfactory pa 
per can is developed for the shipment 
of oils there will be a like onslaught on 
tin cans. Paper lends itself to a variety 
of treatments. It can he made impervious 
or absorbent and the latter type has 
been making inroads in the towel busi¬ 
ness much to the discomfiture of those 
who live by textiles. A simpler use, but 
still a novel one, which illustrates di¬ 
versity, has recently been projected for 
parchment paper. It is brought forward 
as a substitute for the glass upon which 
dentists and apothecaries mix amalgams 
and drugs. 

Nowadays paper is being laminated 
with coats of synthetic resins to make 
it moisture proof. This is used for seal¬ 
ing containers wheff a chemically inert 
material is needed because of the char¬ 
acter of the contents. Parchment papers 
are scarcely affected by water. They are 
in the usual manner but treated 
after manufacture with strong sul¬ 
furic acid. Plastic sheets, used for table 


lops and wall panels, contain paper to 
give strength. More usually, the paper 
is alpha cellulose, the highly refined 
sulfite pulp. Similarly, paper is given 
waterproof qualities by mating or im¬ 
pregnating with rubber lutex and arti¬ 
ficial resins. Chemicals which must he 
kept absolutely dry in storage or ship¬ 
ment are now parked in impregnated 
hags or hags with liners coated with 
nitrocellulose or similar cellulose lac¬ 
quers. Ladies* handbags which look like 
leather can be made* from impregnated 
paper, coated w ith lacquer and embossed 
with a leather grain. They haven't the 
wearing qualities of gftod leather hut 
even the cheap Ones will last the sea¬ 
son or as long as the costume thev are 
intended to match. 

Perhaps the most startling develop¬ 
ments in paper making have yet to come. 
Science has only r^^rtly begun to play 
its proper role becaafce paper making 
was too old and too well established an 
art to yield with grace, hut today the 
industry works singly, and jointly with 
its Institute of Paper Chemistry. We are 
seeing now- a period of transition when 
what has been fact for centuries is up 
for reconsideration, when ground is 
being retraced to search out facts which 
escaped the artist-producer. To under¬ 
stand the reasons for physical and 
chemical phenomena and to establish 
control for re-creating them at will is 
the aim of the progressive mill. This is 
exemplified by the study made of fiber 
structure and the effect upon it of chemi¬ 
cal treatment, the determination of 
hydration by instruments rather than by 
reliance upon the finger tips of an in¬ 
dividual. Imagine testing the appear¬ 
ance of a sheet of paper by means of 
sound! It's coming out of the labora¬ 
tory. Research everywhere in the mills 
is voiding the old rule-of-thumb to re¬ 
place it with accurate measurement and 
positive control. 


Manufacturers will admit that the 
present system of making paper seem*- 
antiquated for this age of simple and 
direct processes. It requires too much 
machinery, too many processes and too 
great a capital investment, yet no one 
has found a better way. Simplification 
is always sought and a good example has 
to do with the coating of paper. Coating 
in the manufacturing ptocess is now 
an established fact; one step replaces 
two. Mills arc getting into operation 
with the new process, but as yet details 
are lacking. Enough is now known of 
this process as it gets underway to indi¬ 
cate thut the seemingly impossible in 
paper manufacture has been accom¬ 
plished. Further perfecting should make 
it applicable to the coating of a wider 
lange of papers. 

The basic idea of paper making is tlie 
most irritating one of all to those en¬ 
gaged in manufacture. Why, they say, 
should we go to so much effort to hy¬ 
drate fibers and then labor even harder 
to remove the wate r a few minutes later 'i 
It seems inefficient and so it gives rise 
to a pipe dream the finding of a cheap 
and recoverable solvent that will serve 
as a vehicle for the fibers. 

M EANWHILE, lacking a revolution¬ 
ary change in the fundamentals, 
the paper industry goes on increasing 
the efficiency of unit operations. Water 
filtration costs are being lowered, power 
consumption is being cut, wastes are be¬ 
ing eliminated or put to profitable use. 
The industry takes on slowly the ap¬ 
pearance of a self-contained unit instead 
of one which passes through its system 
millions of gallons of water daily, con¬ 
sumes endless power and chews up 
whole countrysides merely to produce 
smooth sheets to convey some facts like 
these. 

Photoiraphs courtesy Beloit Iron Work®. By¬ 
ron Weston Paper Mills, Fitchburg Paper Co., 
Robert Gair Co., and Scott Paper Co 





More About the New Lyttleton 


The Older Encounter Theory is Fortified . . i Re¬ 
moves the Last of the Dynamical Difficulties . . . 
But the Whole Problem is Still Far From Solved 


T HE story was told last month how 
Lyttleton has advanced one of the 
perplexing problems of cosmogony 
by suggesting a way of origin for the 
planets which avoids the hopeless 
dynamical difficulties which obsess the 
older theories. If the sun had originally 
another star revolving around it—per¬ 
haps at about the present distance of 
Uranus or Neptune—and a third star, 
passing by in space, collided with the 
companion, or at least passed exceed¬ 
ingly close to it, it is quite possible that 
both stars might flv away into space in 
different directions leaving masses of 
ejected matter under the control of the 
sun's gravitation to condense into the 
planets. Later encounters between the 
embryo planets might account for the 
formation of their satellites. The “en¬ 
counter theory" of the origin of our 
system has thus been revived and 
strengthened just as it appeared to be 
fatally weak. 

This should be as gratifying to the 
Americans who originally proposed the 
idea as to the Englishmen who have 
expanded and improved upon it. Before 
we leave the subject, however, it is only 
fair to point out that certain serious 
difficulties still remain which make it 
far from safe to announce that this great 
problem has been finally solved. 

The great difficulties regarding an¬ 
gular momentum have apparently been 
finally escaped. The worst one depended 
on the angular momentum per ton, and 
demanded that planets moving in their 
present orbits could never in the past, 
since they became separate free-moving 
bodies, have passed nearer the sun than 
half their present distances, and hence 
that they were not born from the sun. 
The new theory, which puts their birth¬ 
place far out and deprives the sun of 
its parental relation, accepts the hostile 
argument and makes it a part of its 
own case; but it is not itself altogether 
free from dynamical objections. 

The new-born planets, starting as they 
must all have done close to the point of 
collision and moving with very different 
velocities and periods, must have had 
highly eccentric orbits—though not so 
extremely eccentric as on the old theory 
of origin from the sun itself. How did 
their orbits become rounded up into 
their present nearly circular shapes? 
The explanation which was suggested 
in the earlier encounter theories is still 
available. The great cataclysm of the 
encounter must have caused the ejec¬ 
tion of much more matter than eventual¬ 
ly consolidated into the planets. Some 


of this may have cooled and solidified 
into small solid particles like Cham¬ 
berlin's planetesimals, but a great deal 
of it must have been composed of 
hydrogen and other “permanent" gases 
if the composition of the stars was in 
the least like that of the sun or of other 
stars in general. These gases would fly 
away, each atom or molec ule separately 
from tlu* scene of the encounter: some 
molecules would lx* moving fast enough 
to escape altogether from the sun’s at¬ 
traction and join the homeless swarms 
which thinly pervade interstellar space. 
But great numbers would be going too 
slowly to escape and these would cir¬ 
culate about the sun in orbits and form 
a vast diffuse envelope surrounding it, 
though not a true atmosphere since the 
orbital motions, rather than the gas- 
pressure due to molecular collisions, 
keep it from falling into the sun. 

T HIS great cloud of gas and dust 
forms an ideal resisting medium. 
The relative motions of its separate con¬ 
stituents would soon be equalized by 
collision, leaving the mass rotating in 
practically a circular fashion. The heavy 
planets would plow through this and be 
subject to friction. Both the outward 
and inward motions of a planet would 
he slowed down! The forward motion 
would be slowed if it was moving faster 
than the medium, which would happen 
in the part of its orbit nearest the sun, 
but speeded up when the gas particles, 
moving in their circular orbits, over¬ 
took the planet, which would occur at 
or near the latter's aphelion. All four 
of these influences operate to diminish 
the eccentricity of the orbit. Given time 
enough and resisting medium enough, 
very great changes might be produced. 
The resisting medium produced by the 
encounter which Mr. Lyttleton postu¬ 
lates is exactly in the right place to do 
the most effective work. There is still 
trouble, for a planet big enough to hold 
an atmosphere should be “sticky." A 
gas molecule or meteorite which entered 
its atmosphere would never get away 
again but be added to its substance. 
Now, if the outward and inward motions 
of such a body are to be slowed down to 
a small fraction of their original speed, 
the total quantity of matter picked up 
from the resisting medium must greatly 


exceed the original mass of the planet. 
There is very strong reason to believe 
that most of the ejected material was 
hydrogen, which is far more abundant 
than anything else in the outer layers 
of the stars. We should then expect all 
good-sized planets to have extensive 
hydrogen atmospheres. This fits very 
well for Jupiter and Saturn, but not at 
all for the earth, since even the whole 
quantity of hydrogen in the ocean is 
far less than a thousandth of its whole 
mass. We cannot escape this difficulty 
by assuming that the earth was too hot 
to retain hydrogen in its atmosphere, 
for the changes in the orbit would take 
far longer than the planets would re¬ 
quire to cool. The attractive hypothesis 
of a resisting medium is, therefore, in¬ 
adequate. 

One naturally asks: “Could not tin* 
mutual attraction of the planets them¬ 
selves have gradually altered their or¬ 
bits into the present condition?" Not 
many years ago it was believed that 
this would be impossible, for the classi¬ 
cal methods of the planetary theory in¬ 
dicated that if the orbit of our planet 
became more nearly circular, those of 
some other or others would necessarily 
increase in eccentricity. Recent re¬ 
searches by Professor Brown have 
shown that this conclusion, though very 
approximately true, is not absolutely ex¬ 
act. Over a moderate interval, say of a 
million orbital revolutions, no great and 
cumulative changes in the orbits of the 
planets will be produced by their mu¬ 
tual attractions. But when it comes to 
hundreds of millions of revolutions, we 
can no longer be sure of this and great 
changes may occur—though to predict 
just what they would be is obviously im¬ 
practicable. It therefore appears to be 
possible, in the light of modern analysis, 
that the present orderly arrangement of 
the solar system is a result of planetary 
attraction—a sort of settling down into 
a quiet and long-enduring, though not 
eternal, state. Whether this has actually 
happened must remain in doubt; but 
this very uncertainty removes the last 
of the dynamical difficulties which seem¬ 
ed such fatal obstacles a decade ago. 

The really disturbing unsolved prob¬ 
lems that still beset planetary cosmo¬ 
gony are physical. The material ejected 
from the sun’s former companion must 
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have been excessively hot. To get an 
idea how hot, we may for the moment 
assume that this companion was similar 
to the 9un in size and mass. 

Suppose that Jupiter could be put 
back into the sun. What pressure would 
the weight of the added matter exert 
on the former's surface? An even dis¬ 
tribution all over the surface will give 
the lowest result, for unevenness will 
raise the pressure at some points though 
lowering it at others. A very simple cal¬ 
culation shows that if Jupiter's mass 
were thus spread over the sun’s sur¬ 
face, there would be 31,000 kilograms 
per square centimeter. The sun's sur¬ 
face gravity being 28 times the earth's, 
the weight of the layer would be 870,000 
kilograms per square centimeter and 
produce a pressure of 840,000 atmos¬ 
pheres. The average pressure in the 
layer would be half as great. Now, in the 
interior of a star similar to the sun, the 
radiation pressure is a small but sensi¬ 
ble fraction of tin 4 whole. Eddington's 
investigations show that, even near the 
surface, this fraction is probably more 
than 1/1000; that is, in the average of 
our layer it would be some 400 atmos¬ 
pheres. The corresponding temperature 
is 630,000 degrees. 

I NSIDE a smaller star the temperature 
might be lower, but the conclusion 
seems unavoidable that the material 
which now forms the planets, if it once 
was part of a star, must, before its ejec¬ 
tion, have had an average temperature 
of severul hundred thousand degrees. 
Centigrade. If the matter was pulled out 
of the star by tidal action, its initial 
temperature must have been of this or¬ 
der; if expelled by collision, it would 
have been far hotter, for the stars would 
have passed one another with a velocity 
of the order of 500 kilometers per sec¬ 
ond, and the conversion of the corres¬ 
ponding kinetic energy into heat would 
produce a temperature of millions of 
degrees. 

The ejected matter, when first ex¬ 
posed to space, would lose heat very 
rapidly by radiation—mainly of X rays 
at first, then of ultra-violet light—while 
at the same time it was expanding furi- 
iously in all directions. This would again 
tend to cool it; but it is not at all easy 
to see how it could get cold enough for 
even the most refractory compounds to 
form and to condense from vapor into 
liquid until it had expanded so far and 
reached so low a density that only scat¬ 
tered drops of molten metal or lava 
would form. A mass as great as Jupiter's 


By HENRY NORRIS RUSSELL, Ph. D. 

Chairman of the Department of Astronomy and Director of the Ob¬ 
servatory at Princeton University Research Associate of the Mount 
Wilion Observatory of the Carnegie Institution of Washington. 
President of the American Astronomical Society. 


might he a hie to hold itself together 
hut one as small as the earth would 
have great difficulty in condensing at 
all. For smaller masses the case is hope¬ 
less, and Jeffreys, years ago, concluded 
that bodies much smaller than the moon 
could not have formed independently, 
hut must have arisen from the disrup¬ 
tion of larger masses. 

To follow even roughly the possibili¬ 


ties that may arise in so complex and 
turbulent a process will tax the utmost 
resources now available to investigators. 
Hut we know enough already of the 
properties of matter to make a further 
attack upon the problem attractive. 
Upon the results of such investigations 
the progress of cosmogony in the near 
future seems likely to depend.— James¬ 
town , Rhode Island. September /, jy30 


Everywhere, Eyes Pointed Skyward 



Figure 1: At Potsdam, N. Y. 




Figure 2: At Atlanta, Georgia 


Figure 3: Left: At Davenport, Iowa 
Figure 4: Belon: At Braddock, Pa. 



F ROM back yards and rooftops in every stale and doubtless every county of 
the nation, amateur astronomers are nightly pointing homemade telescopes 
toward the skies. Four small observatories cheaply and simply constructed are 
shown above. Figure 1 is a housing, nine feet square, made by Frances 11. Reynolds, 
of Potsdam, N. Y. It opens like the two lids of a box and, its owner says, “suits its 
purpose admirably.” Figure 2 is a dome built on a rooftop in Atlanta, Georgia, by 
three enterprising amateur telescope makers, Williams Scott, Louis Mobley, and 
Glascock Reynolds, “It cost us 25 dollars,” they say. Figure 3 houses a 10-inch 
telescope and was made by Arthur De Vany and B. A. Nordblom of Davenport, 
Iowa, while Figure 4 is a square observatory with roll-off roof built on a roof-top 
by Charles B. Wigels, of Braddock, Pa. Within these simple observatories are 
home-made telesoopes of the reflecting variety which is considerably easier 
to make, size for size, than the more familiar refractor. Amateurs usually 
begin with reflectors of six-inch aperture, later making larger sizes. 
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Taking 


the 


Guesswork 


O PERATORS of American air 
transport planes, from pilots 
down to the least important of 
the ground personnel, are rapidly learn¬ 
ing how to avoid flirting with dangers 
in the air; they are also 
charting definite paths of 
operation which in recent 
months have removed more 
than half the guesswork 
which formerly attended the 
dispatching and flying of air 
transports on scheduled op¬ 
eration. 

Let’s take this case: Two 
pilots stand in the operating 
office of an airline at Oak¬ 
land, California. One has 
just arrived from Los 
Angeles, 330 miles distant; 
the other is due to leave in 
20 minutes for Los Angeles. 

Together they study two 
charts: One is a trip log 
made by the former during 
flight showing locations and 
types of clouds, altitude at 
which he flew, and any 
other pertinent information, 
including temperatures at 
various altitudes; the other 
is an analysis, based upon 
latest weather information, 
of the next projected flight. 

The second pilot checks the 
former’s report as an aid 
in arriving at his flight 
forecast, and soon takes off. 


Definite Paths of Operation . . . Pilots Exchange 
Information on Conditions . . . Trained Meteor¬ 
ologists . . . What the Dispatcher Does 



Looking into the cockpit of a traiuport plane. The pilot is 
communicating by radiophone with the ground station, re¬ 
ceiving instructions and up-to-the-minute weather information 


their respective stations. 
This is done so that the 
division dispatcher, the se¬ 
nior authority on such mat¬ 
ters, particularly in regard 
to meteorological and oper¬ 
ating problems, may hold 
the final authority before 
any dispatching from an 
outlying station is done. 

To illustrate, let us as¬ 
sume that a trip is to be 
cleared from Fresno, an in¬ 
termediate station of the 
coastwise run from San 
Diego to San Francisco. 
Conditions may be such 
between Fresno and San 
Francisco that it will be 
necessary to fly on instru¬ 
ments part of the distance, 
and fly over -the top of the 
overcast for the remainder 
of the distance. In this 
event, the Fresno dispatcher 
notifies the division dis¬ 
patcher at Oakland that he 
intends to clear the trip on 
instruments for the distance 
indicated and over the top 
for the balance of the trip. 
If, in the opinion of the 


knowing precisely at what 

levels he should fly and what conditions 

he will encounter en route. 

Although we have omitted one man 
from this brief picture, in the back¬ 
ground stands the division dispatcher. 
Upon him rests the responsibility of ac¬ 
tually deciding with the pilot whether 
a given trip shall take off under certain 
weather conditions. He, as a combina¬ 
tion dispatcher and meteorologist, is 
the man who is doing the most to remove 
guesswork fioni flying. 

T HE location of all flying equipment 
on a specific division of an airway 
is made at the discretion of the dis¬ 
patcher on duty. In this case such a 
man is the division dispatcher, who ex¬ 
ercises full authority for the clearance 
of all trips within his sector. This makes 
it necessary for dispatchers at outlying 
stations within the division to request 
approval of contemplated clearances be¬ 
fore actually dispatching trips from 



From tht radio diipatch room constant communication ia maintained not only 
with plane# m the air but al#o with the other ground ftetumt of the ayateta 
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ment of Commerce and company regula¬ 
tions. The clearance sheet also indicates 


what the ceilings are at various points 
of observation en route, as well as tem¬ 
peratures, wind velocities and direc¬ 
tions, dew point and visibility, and any 
other pertinent information regarding 
the weather. Also, at the top of the 
By T. L L E, Jr. clearance, space is provided for vital 

General Manager, Boeing School of Aeronautics information relative to gas supply and 

cargo and passenger load. 

After the trip has departed from 

division dispatcher, meteorological con- from Fresno to Los Banos, over the to}) Fresno it is then under the complete 

ditions are such that this seems a prao- Los Banos to Tracy with alternate fields control of the division dispatcher at 

tical and safe clearance, he will au- Sacramento and Livermore/’ Oakland. Any changes in either the 

thorize the Fresno dispatcher by radio .* This assumes, of course, that condi- route or method of flying which may 

as promptly as possible that the trip tions prevailing at Sacramento and subsequently alter the weather condi- 

may be dispatched by that station. Livermore will definitely permit land- tions will be authorized by the division 

He acts not solely upon personal ings there in accordance with Depart- dispatcher by radio directly to the pilot 



judgment, hut in accord with 
regulations established by the 
operating company and the De¬ 
partment of Commerce, Bureau 
of Aeronautics, which require 
that certain minimum ceilings 
must prevail, both at the point 
of departure and the destina¬ 
tion, and that conditions prevail¬ 
ing between those points must 
permit flying. Also, it is neces¬ 
sary under these regulations to 
specify alternate fields where 
landings may he made in the 
event the weather changes dur¬ 
ing the flight to such an extent 
that landings cannot he made 
according to the minimum pre¬ 
scribed. 

Having determined that the 
flight may he made in safety, in 
the fare of an overcast condition 
prevailing from Fresno to Tracy, 
the dispatcher hands the pilot 
his clearance. 

‘"Flight is authorized from 



In flight. The Oakland dispatcher 
is in constant communication 
with the United States Weather 
Bureau at the Oakland Airport. 
This supplements the customary 
hourly and three-hourly service 
rendered by the W eather Bureau 
on the teletype system directly 
to the station. 

T HE dispatcher is required 
to consult the government 
weather authorities in his sector 
as frequently as is necessary in 
order to safeguard the operation. 
This he is expected to do, irre¬ 
spective of his own desire to rely 
solely upon his decisions, in 
order to secure their forecasts, 
advices, and interpretations to 
avoid overlooking any pertinent 
factors which may have a bear¬ 
ing on the flight but which 
might he missed through indiv¬ 
idual analysis on the part of the 
dispatcher. 


Fresno to Oakland, witli San Dispatcher communicating with plane and second 


In the earlier days of air trans- 


Francisco stop, on 


instruments observer to aid a pilot flying over a fog bank portation, relatively little consid¬ 



eration was given to the im¬ 
portance of dispatching, especially from 
the standpoint of meteorological obser¬ 
vations. Consequently, most of the re¬ 
sponsibility for determining weather 
conditions rested witli the pilot. 

Now we witness an important change. 
At all terminal stations there have been 
assigned meteorological experts who 
function as assistant dispatchers. These 


meteorologists are assigned with a view 
to building up in the dispatching per¬ 



sonnel a more thorough understanding 
of theoretical meteorology. All the dis¬ 
patchers have a thorough practical un¬ 
derstanding of the weather situations 
and are now acquiring additional the¬ 
oretical knowledge which will make 
them better fitted to handle their work. 
The meteorologists are also available 
to discuss weather situations and to as¬ 
sist in the analyses with dispatchers and 
flying personnel. 


Calculating the proper cruising speed and altitude for a scheduled flight. Fore- The meteorologist naturally must 

cam of flights are made before taking off, using the best available weather data have a thorough background of tech- 
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A pilot and co-pilot receiving the latest weather information from a United 
States Weather Bureau teletype receiver before starting on a scheduled flight 


nical training in order to understand ings, they acquire some facility for lo- 

the scientific elements concerned in citing and following radio beams, and 

weather interpretation. It is his duty they learn to apply a scientific attitude 

to act in an advisory capacity both with toward the handling of airplanes, 

pilots and the dispatcher under whom When one of these boys completes his 
he functions. After completing his train- school course and becomes co-pilot on 

ing at some institution such as Massa- the airline, he finds further proof that 

chusetts Institute of Technology or Cal- nothing is left to chance. He finds the 

ifornia Institute of Technology, where dispatcher-meteorologist, acting as divi- 

he has taken a thorough course in en- sion dispatcher on day duty, supervising 

gineering and advanced study in weather all scheduling of crews. He finds that 

phenomena, he receives further indoc- superintendents of flying (chief pilots) 

trination in airways weather analysis give advanced instruction in avigation, 

at the Boeing School of Aeronautics. instrument hying, and other subjects in 

The course in dispatching and meteo- order to keep all flying personnel 

rology given here combines instruction equally proficient. Further, he learns 

in these two subjects, is based on infor- that the dispatcher makes sure that all 

mation gathered over a long period rela- operations are conducted within the re- 

tive to weather problems encountered liable limits of aids, abilities, knowl- 

in flight operations, and requires for edge, and experience, 

entrance a four-year course in aeronau- Further, the dispatcher takes the 
tical or mechanical engineering. By this guess out of a scheduled flight because 

means the men who will control all he knows the personnel and weather 

flights, assisting pilots in making flight conditions, and also because he is 


familiar with the terrain over which the 
flight is to be made. To achieve the latter 
knowledge, each dispatcher makes 
periodic flights at least every 90 days 
over all sectors controlled by his au¬ 
thority. On these trips he occupies the 
co-pi lot’s seat on a regular scheduled 
flight, and makes a close inspection of 
all intermediate landing fields and ter¬ 
minals en route. 

W HILE this type of dispatching is 
new, there have been several in¬ 
stances where it has given positive con¬ 
trol from the ground over ships in flight. 
Such control commences with the work¬ 
ing out of flight analyses, previously 
mentioned. These analyses are based 
upon the direction and velocities of ex¬ 
isting w inds and predicted weather situ¬ 
ations, distances between stations, and 
upon the speed the pilot plans to main¬ 
tain at various altitudes according to 
cloud conditions. 

Usual operations are, of course, far 
more simple. After the pilot “draws the 
picture'* of his projected flight, he and 
the dispatcher agree upon the plan. 
During flight, the pilot draws a second 
picture, this revealing his actual flight 
and conditions encountered. This prac¬ 
tice helps make control more positive 
and guides pilots taking off later. 

Proper dispatching and accurate pre¬ 
diction of conditions aloft has done 
more to take the guesswork from flying 
than any recent development. Further¬ 
more, older pilots find that, knowing 
exactly what they will encounter, they 
not only complete their schedules with 
less fatigue than formerly, but usually 
arrive at their destinations at the sched¬ 
uled time or slightly in advance. Thanks 
to the dispatc her, who is now becoming 
a meteorologist as well, schedules can 
he run in safety and with a precision 
heretofore impossible. 


decisions, will he versed in meteorology, 
air law, avigation, communications, 
instruments, meteorography, aerody¬ 
namics, psychology, and safety. 

T AKING the guesswork from flying 
today begins not in the operations 
offices of the airlines, hut in the pre¬ 
liminary instructions given to student 
pilots and young men training to become 
dispatchers, as well as to mechanics, 
radio operators, traffic' employees; in 
fact, to all who will hold jobs connected 
with aviation. 

The Boeing School of Aeronautics 
pioneered in starting flight instruction 
“under the hood.” Here in a dramatic 
way is guesswork removed. For periods 
up to 20 hours, selected students receive 
flight instruction in a darkened cockpit 
by instruments and radio, never once 
being permitted to see the earth. 

Today's crop of pilots learns, in the 
course of 20 hours, to lwTieve their in¬ 
struments and not to trust their feel* 



Dispatcher and pilot checking the weather map. In the background are diagrams 
that show the weather conditions encountered during recently completed fftighta 




A rather large basin of the Albert Canal below Liege at Lanaye. Note the way in which its banks are 
concrete-lined and the manner in which the hill at right haa been cut away to avoid a sharp turn 


An All-Belgian 


Canal 


Albert Canal . .. Started 1930 . . . Will Cost About 


By R. G. SKERRETT 


$80,000,000... Be Completed Next Year ... Ligan- 
tic Engineering Job . . . Eeonomieally Significant 



The old Meute-Scheldt Canal passes through Holland but the Albert Canal avoids 
Maastricht (note inset). Numerals on the route of the new canal mark locks 


C CONSTRUCTION of the Albert 
j Canal across Belgium, linking the 
great Port of Antwerp with the na¬ 
tion's industrial center at Liege, is the 
outstanding task now engaging the en¬ 
gineers and contractors of that enter¬ 
prising country. When completed next 
year, as scheduled, the project will have 
entailed outlays totaling about 80,000,- 
000 dollars. The potential benefits, 
which will he many and varied, will 
richly compensate for the money spent 
upon that waterway. Building of the 
Albert Canal has called for the master¬ 
ing of numerous monumental difficul¬ 
ties; yet, despite the obstacles inter¬ 
posed by nature, the work bus gone for¬ 
ward steadily and even rapidly since it 
was started in the first half of 1930, 
thanks to the wide employment of typi¬ 
cally modern machinery wherever time 
could thus he saved. 

Belgium's extensive network of rail¬ 
ways and natural and man-made water¬ 
ways have long been used intensively 
in handling commodities for domestic 
consumption, for export, and for incom¬ 
ing products originating abroad. Low- 
cost water transportation plays a prime 
part in enabling Belgium to hold her 
own iyi international commerce; one of 
the principal reasons for the Albert 
Canal is to help domestic industries to 
make the most of the nation’s natural 
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The Vroenhoven Cut, 186 feet deep, through which a large volume of canal traffic is already 
moving between Liege and the coal fields of the Campine Basin. Note reinforcement of banks 


resources. to improve her position in 
world trade, and to aid her otherwise in 
meeting the changed conditions of the 
last two decades. 

From end to end, the Albert Canal 
will he about 76 miles in length. Its 
route traces a generally southeast 
course from Antwerp until it nears the 
River Meuse in the vicinity of the Dutch 
frontier city of Maastricht, where the 
eanal swings abruptly to the south and 
follows the left or west bank of the 
Meuse to the terminal point at the Mon- 
sin Basin, close to and downstream of 
Liege. The course of the canal is en¬ 
tirely within Belgium, which is not the 
case with the canal that has linked the 
Meuse with the Scheldt at Antwerp for 
more than three quarters of a century. 
Craft hound between Antwerp and 
Liege have had to pass through a bot¬ 
tleneck, 5.28 miles long, in approach¬ 
ing and leaving Maastricht; and that 
run through alien territory has involved 
many sharp turns, the opening of num¬ 
erous swing bridges, passage through 
several tunnels, moving through three 
locks at changing levels, and dealing 
with officials at no fewer than four cus¬ 
toms houses. 

D epending upon the volume of 

traffic threading the bottleneck, the 
stage of water in the river, and other 
circumstances, that part of the trip has 
taken from three to eight days, while 
I lie entire run between the two terminal 
Belgian cities in question has averaged 
not less than 12 days. Certain control¬ 
ling conditions have denied the use of 
I lit* old canal to vessels carrying more 
than 450 tons of freight, while Liege has 
been accessible to much larger German 
and Dutch barges traveling upon the 
canals and the canalized rivers of Hol¬ 
land and the Rhine, with the Dutch Port 
of Rotterdam as their contact with sea¬ 
borne trade. To this extent Antwerp has 
l>een placed at a disadvantage in han¬ 


dling trade between Liege and the mar¬ 
kets of the world. Moreover, the old 
Belgian canal draws its water from the 
Meuse River at a point on the eastern 
frontier where an agreement between 
Holland and Belgium has for many 
years limited the diverted flow--the re¬ 
striction being especially hampering to 
canal traffic at low stages of the Meuse. 

The Albert Canal will obtain its wa¬ 
ter from sources in the valley of the 
Meuse and wholly within Belgian terri¬ 
tory, so there is assured at all times an 
abundance of water not only for the 
eanal but for the irrigation of hitherto 
undeveloped sections of the country and 
for supplying the collieries of the 
Campine Basin with essential water for 
industrial purposes. The old Belgian 
canal circles too far to the north of the 
Campine coal fields to serve many of 
the collieries in that part of the Province 
of Limburg, hut the route of the Albert 
Canal has been arranged to aid that 
area and therefore prospectively lead 
to a tremendous industrial upbuilding 
of that region. Liege owes its indus¬ 
trial supremacy to its great local de¬ 
posits of coal; the availability of that 
fuel and iron ore in the valley of the 
Meuse upstream of Liege has brought 
about the industrial growth of Seraing, 
Huy, Namur, Charleroi, and lesser 
communities noted for their metallurgi¬ 
cal, glass, and other manufactures de¬ 
pendent upon large supplies of raw ma¬ 
terials. 

Belgian statesmen and leaders en¬ 
vision a duplication in the Campine 
Basin, contiguous to the Albert Canal, 
of what has taken place at Liege and 
elsewhere in the busy valley of the 
Meuse. Furthermore, they count upon 
the Albert Canal to strengthen the 
bonds between Flanders and the Wal¬ 
loon country of Meuse by promoting 
closer relations tod by breaking down 
those difference# that have long existed 
because of thekwo languages in use and 


the contrasting historical backgrounds 
of the peoples of the eastern and the 
western sections of the land. 

The new canal is of dimensions that 
will accommodate barges of even 2000 
tons capacity; and the banks of the wa¬ 
terway are so formed and so reinforced 
as to permit vessels of 1350 tons to travel 
at full speed without endangering the 
flanking structures of the canal. When 
finished some months hence, this splen¬ 
did artery of trade will make it possi¬ 
ble for craft to cover the run between 
Antwerp and Liege in less than four 
days. The Albert Canal has hut six 
locks while the old canal has 24 locks; 
the new route is actually 20 miles short¬ 
er than the old one, but in effect it will 
he 75 miles shorter because the passage 
of each lock is equivalent to the time 
required to make a cleur run of 3.10 
mile9. It is estimated that the annual 
volume of traffic on the Albert Canal 
will be not less than 15,000,000 tons 
three times as much as is now carried in 
a year by the old water route between 
Liege and Antwerp. 

I MPROVEMENTS made in canalizing 
the Meuse, from just below Liege 
and extending upstream for a consider¬ 
able distance, totally altered the prob¬ 
lem for the engineers when the building 
of the Albert Canal was authorized a 
few years later. Those chunges estab¬ 
lished at Liege a water level nearly 184 
feet above the normal water level at the 
Port of Antwerp. That head of water 
has enabled the designers of the Albert 
Canal to traverse far easier high ground 
along the route chosen and has been 
especially helpful in carrying the canal 
across the dividing ridge that lies be¬ 
tween the basins of the Meuse and 
Scheldt rivers. There is no intermediate 
crest at any point along the canal; the 
water flowing into it from the impounded 
Meuse at the Monsin Basin just below 
Liege flows thence until it is discharged 
into the Scheldt, making six drops in its 
course at the six locks that successively 
step down the water level about 33 feet 
at each change, with the exception of 
the lock just upstream of Antwerp, 
where the change is 18.7 feet. The usa¬ 
ble chamber length of each of the sev¬ 
eral locks is 446 feet, with a width of 
52.5 feet and an available depth of wa¬ 
ter over the sills of 11.5 feet. 

Unquestionably, the most difficult 
stretch of the Albert Canal is that cov¬ 
ered by the 35 miles from Liege north¬ 
ward and westward, along which the 
new waterway follows the valley of the 
Meuse and then cuts through a ridge 
and reaches the eastern limits of the 
basin of the Scheldt. A considerable 
part of that section of the canal is car¬ 
ried at a water-level elevation 32.8 feet 
above the normal nearby ground sur¬ 
face, To hold the canal aloft there, the 
engineers have had to resort to a form 
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of wall-dike of massive structure, and 
along one side, at least, to add an ex¬ 
pansive reinforcement consisting of a 
backfill of many millions of cubic 
yards of earth. The new canal for some 
of this part of the run follows the course 
of the old canal but envelops the latter 
and submerges it more than 23.75 feet. 
Within a comparatively short distance 
of one another and but a few miles north¬ 
ward of Liege, the line of the Albert 
Canal crosses two ridges where tre¬ 
mendous cuts, respectively 213.25 feet 
and 187 feet deep had to be excavated 
through difficult ground—one known as 
the Caster Cut and the other called tin* 
Vroenhoven Cut. 

The Caster Cut is through high 
ground lying between the Meuse and 
the Geer. The formation is basically of 
tufa stone overlaid with a deep stratum 
of gravel, most of the cut, however, be¬ 
ing through stone which stands up well 
when exposed. The Vroenhoven Cut 
presented more of a problem, because 
the upper half of the excavation was in 
the much less stable gravel, and the cut 
had to l>e much wider in that material 
to prevent slides. The cut involved the 
removal of a total of 23,540,000 cubic 
yards of rock and gravel, which is three 
times as much material as had to he 
dug and disposed of in the ease of the 
Caster Cut. 

T HE heaviest and hardest work on 
the All>ert Canal has carried that 
waterway in a single reach all the way 
from Liege northward and westward to 
the vicinity of Genek, a distance of 
23.61 miles. Genck, at the southern edge 
of the Campine coal fields, is now linked 
by a branch canal, 10.56 miles long, 
with the new trunk route. Liege and its 
adjoining industrial region are thus 
connected with the vast fuel resources 
of the Province of Limburg by an un¬ 
broken water route 34.7 miles in length. 
All bridges crossing the Albert Canal 
are high fixed structures that assure the 
free movements of shipping, and some 
of these structures are entirely welded 
and represent a distinct advance in the 
art of bridge engineering. 

The first lock on the new canal, after 
leaving Li6ge for Antwerp, is about three 
miles westward of Eygenbilsen, whence 
the waterway follows a course generally 
northwest to Antwerp. Locks Nos. 2 and 
3 are at intervals of approximately three 
miles; and between Lock No. 1 and 
Lock No. 3, which is at Hasselt, the 
change in the canal level is virtually 
100 feet, this pronounced step down oc¬ 
curring where the canal leaves the val¬ 
ley of the Meuse and reaches the eastern 
area of the Scheldt basin. After leaving 
Lock No. 3, bound for Antwerp, a ves¬ 
sel has a clear run of 18.64 miles before 
entering Lock No. 4, there descending 
33.13 feet to make the run of 9.5 miles 
to Herenthals, where Lock No, 5 is lo¬ 


cated. A lateral lock at Herenthals per¬ 
mits inter-communication between the 
old and the new canals. Between Heren¬ 
thals and Wyneghem, the canal reach 
is 16.2 miles long; and through Lock 
No. 6 at Wyneghem a barge enters tidal 
waters five miles upstream from Ant¬ 
werp. The foregoing details should make 
it clear that most of the reaches on the 
Albert Canal are of considerable length 
and will permit traffic to move onward 
at a good and steady speed. At five of 
the locks, the average change in level is 
slightly more than 33 feet, while at the 
Wyneghem look thelift is but 18.7 feet. 
Depending upon the change in level, 
the locks can he emptied and filled in 
from eight to ten minutes. At each sta¬ 
tion, there are twin locks, so that up- 
bound and downbound traffic can be 
handled simultaneously. 

The twin chambers are interconnected 
so that water can be discharged from 
an emptying chamber into a filling 
chamber, thus economizing in the use 
of water. All the locks are typically up 
to date, and are operated electrically so 
that passage through them is rapid. 

At Eygenbilsen, the canal crosses the 
final ridge between the basins of the 
Meuse and the Scheldt, and the cut there 
is through high land that was excavated 
to a depth of nearly 98.5 feet. The course 
taken was the shortest and entailed less 
digging than elsewhere. The task, never¬ 
theless, taxed the ingenuity of the en- 
gineeis because the ground to lie tra¬ 
versed contained beds of clay and sand 
near the surface that varied in thickness 
from 16 feet to 45 feet and were satu¬ 
rated with water. That unstable ground 
rested on soft clay; and the ground had 
to he freed of that water to consolidate 
the formation and to permit the exca¬ 
vation to be carried to the prescribed 
maximum depth without fear of the 
slopes slipping into the cut. Without 
dealing with the technicalities of the 
problem, it is enough to say that the 


responsible engineers devised unusual 
and effective means of progressively 
draining away the troublesome water 
and of radically altering for the better 
the rapacity of the ground to stand un¬ 
moved after the cut was completed and 
the canal filled with water. 

In digging the Eygenbilsen Cut, as 
elsewhere on the undertaking, Ameri¬ 
can machinery has been employed to 
advantage. The Belgian engineers have 
done numerous things by which en¬ 
gineers elsewhere may profit; those 
technicists have been equally alert to 
what has been done abroad in carrying 
out great public works. As might l>e 
expected, the Albert Canal has been 
linked by large modern locks with some 
of the Dutch canal systems tributary 
to the Meuse and the Rhine, so that both 
Antwerp and Liege will be accessible to 
the largest of the German and Dutch 
barges. This will improve commercial 
intercourse between Belgium and the 
interior of central Europe and will 
widen Belgium's trade in both raw and 
manufactured commodities, incidental¬ 
ly providing additional outlets, at low 
cost of transportation, for the coal mined 
in the Campine Basin, 

T HE All>ert Canal was taken in 
hand by Belgium largely as a 
means of affording employment direct¬ 
ly and indirectly to tens of thousands of 
her people in a period of economic stress. 
The money thus spent on the canal will 
not be of fleeting benefit but will huve 
given Belgium a lasting monument to 
her foresight and a means of contribut¬ 
ing to the prosperity of her people for 
many decades to come. Both Antwerp 
and Liege will register immediate gains, 
while Antwerp will possess added ad¬ 
vantages over Rotterdam in world trade, 
through the broadening of her water 
links with an immense hinterland, 
which includes the eastern part of 
France. 


Modern to the last degree: the latest in canal construction and a novel type of bridge of all 
welded steel which spans the canal in the vicinity of Lanaye. The clean lines are noteworth 



New Aids For 

Criminology 


I N the apartment of a criminal sus¬ 
pect, two operatives from the Los 
Angeles sheriff's office found a finger 
print on a mirror set into a door. Un¬ 
able to remove the mirror and not wish¬ 
ing to leave any indications that they 
had visited the place, one hurriedly look 
from his pocket a glass tube and 
began blowing against the print. 

Quickly a brown image formed, 
whereupon the other officer 
pressed a small square silver 
plate against the image, carried 
the plate to a window where he 
exposed it momentarily to sun¬ 
light, and as quickly the officers 
departed from the premises. 

Again, in Los Angeles, coun¬ 
terfeit coins were taken from the 
tool box of a suspect's automo¬ 
bile and from his daughter, and 
raw r metal resembling that con¬ 
tained in the coins was found 
on tin* gas stove in his home. 

Were they alike or different? 

Later that day speotrographic 
analysis was made of the ele¬ 
ments contained in the three 
specimens; the pictures project¬ 
ed on a screen from a projection 
comparator, a new device, which 
permits rapid analysis of spec¬ 
trograms, proved them to be 
alike. 

Seemingly unrelated, these 
two incidents mark a new phase 
in the unceasing war on crime. 

They had their beginnings in 
Pasadena, California, where a 
few months ago was formed a 
scientific committee to advise with and 
aid the police department in criminolog¬ 
ical investigations. On that committee 
are scientists who have had extensive 
training in chemistry and physics. 

Two problems particularly were sub¬ 
mitted to the members of this commit¬ 
tee. These were; The development of 
latent finger prints, so necessary for 
identifying criminals long after the 
commission of a crime; and the identi¬ 
fication of various materials found at 
the scene of a crime, such as metals, cer¬ 
amics, cosmetics, paint, and glass. By 
proving that the elements in a cosmetic 
smear on an ether mask were identical 
with powder carried in the patient’s 
vanity case, for instance, a given prac¬ 


titioner might he connected with an 
illegal operation. Moreover, a speedy 
method of comparing these substances 
was needed. 

The scientific advisers on this com¬ 
mittee, inaugurated by Lt. A. R. Sears, 
are John McMorris, Ph.D., chemical 



Blowing iodine fumes against a finger print 
on a paper surface. Dr. John McMorris looks 
on. At right: A finger print “raised” from a 
mahogany surface by the use of this method 

consultant, and William W. Harper, 
consultant in physics. Individually, they 
focused the facilities of their respective 
fields on these problems. 

Dr. McMorris recognized that com¬ 
monly practiced methods for develop¬ 
ing finger prints have individual defects 
which forbid the use of certain methods 
in particular cases; further, that it has 
been difficult, and usually impossible, 
to develop latent prints on greasy sur¬ 
faces, such as polished table tops, mot¬ 
tled backgrounds, and printed pages. 
More prints, he contended, have been 
ruined by the powder method than have 
been saved, particularly when more than 
a few hours eld; likewise, the well- 
known silver nitrate method not only is 


technically difficult, but also is applica¬ 
ble to only a small number of surfaces. 

He recognized that the iodine tech¬ 
nique possessed certain advantages, but 
to date had been impossible of applica¬ 
tion in the majority of instances. In the 
past, finger prints have been “fumed” 
by placing the object within a box and 
filling the box with fumes. This brought 
out the image, but too often destroyed 
the evidence itself. 

Dr. McMorris applied well-known 
chemical principles and has developed 
a method which makes use of the con¬ 
ventional iodine method, hut in a new 
way. Since most objects which could 
hear a latent finger print are too bulky 
for enclosure in a container of iodine 
vapor, he developed an instrument for 
fuming in situ. This consists of a 4-inch 
length of glass tubing, constricted at one 
end for a rubber tubing con¬ 
nection. Into the large opening 
he stuffs a pad of glass wool, 
pours in a half-teaspoonful of 
iodine crystals, and pushes in 
another pad of glass wool to 
hold the crystals within the tube. 
The breath can he blown through 
the tube, carrying iodine fumes 
out the large opening, the iodine 
being warmed by the hand if 
greater efflux of vapor is desired. 

A S stated, the instrument ha 4 ' 
u its widest use on latent fin¬ 
ger prints, particularly on greasy 
objects. (Latent prints consist 
largely of skin debris from 
which the oil has dried away, 
and possibly some chemical 
residue from perspiration.) 
Fuming is simple. 

“The large opening is swept 
over the surface being examin¬ 
ed,” Dr. McMorris explains the 
technique, “very much in the 
style of a painter spraying a sur¬ 
face with lacquer. Holding the 



; ' # 
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instrument about half an inch from the 
surface will give a good fume density 
and also good coverage. In actual teats, 
both sides of a sheet of letter-size paper 
were ‘prospected’ for prints in less than 
one minute. 

“When a latent print is discovered, 
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the area where it resides can receive a 


more liberal fuming to yield the max¬ 
imum of contrast. The amount of time Finger Print* “Raised” With Iodine . . . S|>ectro- 
required for fuming a single latent va¬ 
ries from one second to a fraction of a graphic Analysis of Materials . . . Tiny Traces 

minute. Condensing of mist on glass 

and metallic objects is avoided by pour- Yield Evidence . . . Contrihute to Conviction 

ing a teaspoonful of anhydrous calcium 
chloride into the tube before introducing 

the iodine crystals and separating the By A N 1) R E W R. BOONE 

two substances by glass wool to prevent 
mixing. In this way dry, warm air is 

forced through the crystals.” image. In a darkened room, as previous- he made, hut it also supplies a perma- 

Given the developed finger print im- lv explained, an image may he “lifted” nect record and removes the necessity 

age in a beautiful iodine or brown sepia, from a mirror without removing any for repeated qualitative chemical an- 

then what? part of the latent and without disturb- alyses, which at best often are in error. 

By Dr. McMorris’ method, the image ing the surroundings. The secret of its With these instruments, Mr. Harper, in 

is then “transferred” to a small sheet success lies in the fact that the iodine association with the Applied Research 

of silver, very smooth and free from combines with the silver to produce an Laboratory, has developed valuable new r 

scratches hilt not mirror-polished. Mir- image in silver iodide, and on exposure technique in the spectrographie identi- 

ror-polished silver sheet pickled in sul- the silver salts are decomposed by ac- firation of criminal evidence. 


furic acid, which produces a sil¬ 
ver gray matte surface, is now 
being used. The sheet is pressed 
against the image for one to 10 
seconds, the time depending up¬ 
on the amount of iodine taken 
up by the latent print. Following 
this “printing” process, the im¬ 
age on the silver is developed by 
exposure to direct sunlight for 
30 seconds or so, or exposed at 
close range to a Photoflood hull). 
Ordinary electric bulbs have 
been found to he too weak to be 
useful. Either the silver sheets 
may he preserved, if protected 
against strong light, or the im¬ 
ages photographically preserved 
by copying the prints as they 
appear on the silver. Prints may 
lx* removed from the silver by 
polishing with silver whiting or 
opticians' rouge. As many as five 
transfers have been made from 
one latent image, and the last 



Recently a Los Angeles man 
faced a murder charge after a 
patient succumbed following an 
alleged illegal operation. He de¬ 
nied having performed the oper¬ 
ation. In his rooms, however, was 
found a crude ether mask made 
by fitting gauze into a sink 
strainer. On the gauze were 
found red splotches, apparently 
rouge from the cheeks of some 
individual. An analysis of 12 
contaminated fibers, each one 
inch long, proved the contamina¬ 
tion to have come from cos¬ 
metics. Dustings from the de¬ 
ceased's compact cheeked exact¬ 
ly, except for the additional 
presence of nickel and tin. Ex¬ 
aminations of the compuct show¬ 
ed the surface worn away and 
explained the presence of these 
two metaL. Four similar types 
of powder were purchased and 
analyzed. These showed no 



"Developing” a finger print after pressing a similarity. Thus the patient s 

silver plate against the iodine fumed surface. presence under the ether mask. 

At left: Three finger prints registered on a ownership of which was admit- 

silver plate, after a short exposure to light ted by the accused, was proved. 


tinic light. W hat the operator then sees 
is the decomposed silver, for the iodine 
has now disappeared. 

While this method is quite new, it al¬ 
ready is being used by seventeen Cal¬ 
ifornia sheriffs’ and police departments, 
as well as in Honolulu. 

Finger prints are, however, only one 
form of evidence left by a criminal. 
Often other materials connect him with 
a crime. Analytical application of the 


The method of heating the ma¬ 
terials and photographing their spec¬ 
trum is of interest. In the case of small 
amounts of metal, such as borings from 
a bogus coin and minute tract's such 
as the cosmetics, small quantities are 
placed in cavities of a number of the 
lower graphite electrodes of a multiple 
electrode arc unit. Each electrode is 
successively arced for one minute, the 
opening in the grating through which 
the light reaches the film being adjusted 


was as good in all details as the first. 

Many types of surfaces have yielded 
prints to the new method—waxed and 
polished furniture, greasy enameled 
kitchen stoves, cotton and silk cloth, sev¬ 
eral kinds of hardened paper (not news¬ 
print), glass, and mirrors. 

The iodine-silver method has the ad- 


spectrograph to industrial problems has 
led the Applied Research Laboratory of 
Los Angeles to the development of a 
special grating type of instrument. In 
addition a dual projection comparator 
was developed by meanB of.which spec¬ 
trograms of both metallic and non-metal- 
lie elements can be analyzed in a few 


for correct exposure. Between every two 
exposures iron electrodes replace the 
sample electrodes and an iron spectrum 
is photographed. In five to ten minutes, 
several spectrograms of sample and cal¬ 
ibration iron may he made. Film is de¬ 
veloped and fixed in another five min¬ 
utes, after which it is dried. 


vantage of producing a number of prints minutes. This method not only increases “After obtaining these spectrograms 
without destroying or marring the latent the speed with which identifications can of the samples to he analyzed,” explains 
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Taking borings from a bogus 50-cent 
piece. The scraps of metal are to be 
analyzed spectrographically. Right: 
Placing the metal on one of the elec¬ 
trodes of a multiple unit arc, where it 
is vaporized and emits light character¬ 
istic of all the elements present in the 
metal. Below: The grating spectro¬ 
graph ready for use, the arc unit being 
in the right foreground. The semi¬ 
circular arrangement permits photog¬ 
raphy of various regions of the spec¬ 
trum by moving the slit and the arc 


210 designated lines appear on the mas¬ 
ter film. 

“By dual projection a small portion 
of the film bearing the sample’s spec¬ 
trum is shown directly over a portion of 
the master on a 24 by 30 inch screen, 
at a magnification of 48 diameters. After 
aligning these two films by means of 
the iron spectrum on each, the operator, 
in making an analysis, merely notes 




Mr. Harper, “a method of measurement 
and interpretation must be employed to 
extract from the film the greatest amount 
of information in the least time. To 
facilitate this the dual projection com¬ 
parator has been developed. It employs 
the well-known fact that certain lines 
of an element's spectrum are the most 
sensitive and that the identification of a 
few of these lines is a certain method of 
detecting the presence of that element in 
the sample. This premise is used in the 
preparation of a master film consisting 
of an iron spectrum and three or four 
lines of each of the elements detectible 
marked thereon and designated ac¬ 
cording to element. Thus a total of some 


coincidences between lines in the sample 
spectrogram and lines on the master 
film. To observe and tabulate the ele¬ 
ments found in an ordinary metallic 
alloy requires from fifteen to twenty 
minutes. Doubtful coincidences occur 
only rarely with an instrument of high 
resolution and always may be checked 
at other lines. 

“In general qualitative work the in¬ 
tensities of the various lines are weight¬ 
ed visually to furnish an approximate 
quantitative estimate of the amounts of 
the elements present. In more accurate 
quantitative work the length of the 
space between line endings is read on a 
vertical scale at the same time the qual¬ 


itative check is made. Thus with a single 
instrument all tedious measurements 
have been eliminated with a consequent 
reduction in the personal element. In 
this manner analytical speed and ac¬ 
curacy have been increased many fold. 

“Before considering the question of 
the multitudinous applications of a com¬ 
plete set of instruments of the above 
type, a discussion of the sensitivity of the 
grating spectrograph would not be 
amiss. Since no quartz-air interfaces are 
used in the spectrograph proper, stray 
reflected light does not limit the sensi¬ 
tivity as is often the case in Littrow 
mountings. Also, the higher resolution 
and dispersion affords greater general 
operational sensitivity. 

“TN dealing with metallic alloys, often 
J. no indication is given as to the alloy 
type, and the chemist must start at the 
beginning and make a tedius and ac¬ 
curate qualitative analysis before at¬ 
tempting quantitative separations. Often 
in making these separations interference 
occurs between various elements pres¬ 
ent, especially in complex alloys, and 
unless extreme care is exercised, minor 
constituents may be easily overlooked. 
With spectrographic equipment of the 
above type available, the first step is to 
make an arc analysis of the material. 
In examining the spectrogram with the 
projection comparator, the operator pre¬ 
pares a list of all the elements detecti¬ 
ble. At the same time he notes the in¬ 
tensities of the various lines used for 
identification, and from a table of fac¬ 
tors calculates the approximate quanti¬ 
ty of each element present.” 

Such qualitative spectrographic an¬ 
alyses are of great assistance to the 
police, both because of their accuracy 
and the fact that results may be obtained 
and compared within 30 minutes. In the 
case of the counterfeiter, the method 
withstood cross-examination, was admit¬ 
ted in evidence, and contributed largely 
to his conviction. 



Dual projection comparator throw* 
two spectrogram* on a screen where 
they may be accurately compared 






Woman You Can See Through 


T HOSE who have observed the ex¬ 
hibition of the Camp Transparent 
Woman at the New York Museum 
of Science and Industry at Rockefeller 
Center state that they are amazed at the 
ignorance of the human anatomy dis¬ 
played by visitors. 

This figure was constructed in Ger¬ 
many, brought to this country by Mr. S. 
H. Camp, and, after the present exhibi¬ 
tion, will make an educational tour of 
100 cities in this country over a period 
of more than two years. Showing details 
of body structure, position of organs, 
blood vessels and the like, it is made of 
a new transparent material called “cell- 
horn.’’ Lights are included in most of the 
organs so that a lecturer may easily call 
attention to their location. Four such 



The modeling of the skull and the 
position of the principal blood 
vessels are shown in this view of 
the head of the transparent woman 


One of the many specialists work¬ 
ing out in careful detail the master 
molds for the transparent organs 


human figures have been constructed, 
this being the first female figure. It re¬ 
quired 23 months to make and employed 
the services of many people, including 
medical authorities and scientists, art¬ 
ists, sculptors, laboratory workers, wood 
carvers, etc. 



The completed figure, with its ar¬ 
teries and veins, before the vari¬ 
ous organs are attached. When 
complete, the figure will be covered 
with a transparent "cellhorn” shell 



The completed figure in its "cell- 
horn” body-outline shell which is 
made in two pieces so that it may 
be opened for replacing lamps or 
for minor repairs. The shell was 
made from a plaster cast that was, 
in turn, made from a living model 



Perfect reproductions in "cellhorn” 
of the organs of a woman's body. 
These include several of the glands, 
the brain, liver, kidneys, heart, 
there being a total of 21 organs 
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A Find That Did Not Ring True 


A Problem Solved, Though Solved Negatively... 
The Story Is a Naive One... Mr. Brennan’s Quirk 
Irish Imagination ... Praetieal Joke, WPA Workers 

By ALBERT ERNEST JENKS 

Professor of Anthropology. The University of Minnesota 


T HE documented history of the find 
reported in Scientific American, 
June, 1936, begins December 27, 
1935, when Mr. Oscar B. Larson, Village 
Clerk of Biwabik, wrote a letter to the 
Minnesota Historical Society. The Lar¬ 
son letter follows: 

“You may be interested in the fact 
that a number of Indian relics including 
arrow heads, spear heads, and one toma¬ 
hawk head made of flint, jasper, and 
obsidian have been found in a peculiar 
geological formation south of Biwabik. 

“I would estimate that about 20 or 30 
of these have been found to date. 

“They were dug up by WPA road 
workers while cutting through a hill. 
They were found approximately eight 
feet under the top layer of soil. The top 
soil is of clay and the relics are found 
in a sandy ground mixture that lies di¬ 
rectly beneath. 

“Those who are familiar with Indian 
mounds in this vicinity definitely claim 
this is not a mound.” 

Mr. Larson’s letter was forwarded to 
me December 30 by Mr. Willoughby M. 
Babcock of the State Historical Society, 
who wrote that the discovery sounded 
like an interesting one and that he 
passed the information on for our files. 

On January 3, I acknowledged the 
Babcock letter and wrote Mr. Larson 
the following letter: 

“A copy of your letter written Decem¬ 
ber 27, 1935, to the Minnesota Historical 
Society, Saint Paul, has been forw'arded 
to me by Mr. Willoughby M. Babcock, 
Curator of the Museum and Archeolo¬ 
gist of said Society. 

“At this time I do not see how we can 
come to Biwabik, though the most 
strenuous effort would be made to do so 
if conditions seem genuinely to be what 
they appear. 

“Perhaps you can help during the 
next three days in getting us some accu¬ 
rate information. Did you see the flints 
in place or can you give names of the 
best educated and most reliable persons 
who did see them in place? Can you 
get the information as to what became of 
the flints, etc.? Also, was the position in 
which these ‘20 or 30' flints were found 
entirely obliterated by the digging of 
the road workers or does it extend into 
undisturbed gravel at one side of the 
road cut? Also do you know if any sur¬ 
veys were made to ascertain location; 
also whether any photographs were 
taken so the relation of the clay and the 
sand immediately beneath shows? 

“Any other more detailed information 


A FEW acientiats of the old 
school were said to lack a 
sense of humor, but today 
science is no longer on the de¬ 
fensive, and so it feels it can 
see the point of a joke as well as 
"the next fellow"—for example, 
as well as an editor! 

An Oregon Irishman hoaxed 
a local amateur archeologist in 
Minnesota and the amateur 
archeologist reported the find to 
this magazine. His article—a 
brief one of one-page length— 
was published in the June num¬ 
ber, and it asserted that the dat¬ 
ing of man’s sojourn in America 
had been pushed back to more 
than 20,000 years ago by the 
Minnesota finds described. The 
author was a superintendent of 
schools and a doctor of phil¬ 
osophy, which appeared to lend 
credibility to his article. 

Just what happened afterward 
is told in the accompanying se¬ 
quel, written by a noted an¬ 
thropologist-archeologist who 
uncovered the hoax. Let us not 
"pick on" Mike Brennan, the 
villain of the plot, for his prank 
—unless we are sure we would 
ourselves resist a similar tempta¬ 
tion .—The Editor. 


that you can give regarding it we will 
greatly appreciate.” 

Mr. Larson made no immediate ac¬ 
knowledgment of my letter and later told 
me he had turned it over to Superinten¬ 
dent C. E. Hagie of the public schools 
of Aurora, a neighboring town. Super¬ 
intendent Hagie wrote me regarding 
the matter on January 13. Thereafter a 
few letters of no significance in the 
history of the case passed between us. 
Later he twice visited the Departments 
of Anthropology and Geology of our 
University. 

On March 27, 1936, with Mr. Lloyd 

A. Wilford, Department of Anthropolo¬ 
gy, University of Minnesota, I visited the 
site with Dr. C. W. Bray and Mr. Oscar 

B. Larson, both previously mentioned. 


During the winter of 1935 and *36 
and still on, a WPA project employing 
local men has been getting gravel for 
nearby roads from an extensive deposit 
of sand, gravel, and clay in a section 
of a future highway in Biwabik town¬ 
ship of St. Louis County, Minnesota, 
close to the eastern end of the world- 
famous Mesabi iron range.* 

The WPA men were at the site on 
the date of our visit. Men who had 
rescued the artifacts in December for¬ 
tunately were present March 27 and 
verified the three different loci, some 12 
or 15 feet apart, from which the arti¬ 
facts had been taken. 

The site of the find is in the St. Louis 
drainage. The cut in the roadway clearly 
shows the superposition of the keewatin 
till over older outwash of the Wiscon¬ 
sin glacier. 

T HE several workmen who found the 
“flints” reported them as immediately 
beneath a layer of red clay (keewatin 
drift, stained red by the local iron ore) 
some two to three feet thick, and as in 
the upper few inches of a layer of sand 
and gravel ( apparently the earlier Patri¬ 
cian drift of the Wisconsin glacier). 
The “flint” artifacts therefore seemed 
to be datable, and datable, probably, 
with greater precision than any now re¬ 
ported of glacial age—that is, provided 
they had been left by their original, 
prehistoric owners where reported as 
found. 

On our March visit, excepting where 
men w£re working, the ground was cov¬ 
ered with snow, and was frozen many 
feet deep. Sand and gravel removed by 
the crew were blasted loose with dyna¬ 
mite. Within three feet laterally of the 
spot from which most of the recovered 
flints had been secured, we broke loose 
a piece of frozen matrix weighing about 
four pounds. This we took back with us. 

•To be more specific, the site i§ tome seven 
miles southwest of the village of Biwabik and 
in the roadway between the S.E. quarter of the 
S.E. ouarter of Section 28, Town S8, Range 16 
(on the north tide of the roadwayj and the 
N.E. quarter of the N.E. quarter of Section SS, 
Town 58. Range 16 (on ttie south aide of the 
roadway). 
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Again, June 5 to 7, I visited the site 
with my colleague, Dr. George A. Thiel, 
geologist. The gravel crew was again 
working. All the information we then 
secured was confirmatory of our earlier 
information. Samples of till were se¬ 
cured by Dr. Thiel and taken back to 
the University. Their chemical and pet¬ 
rographic analyses showed the clay 
overlying the level bearing the “flints” 
was Keewatin drift and the sand and 
gravel immediately beneath the clay 
showed many characteristics of the Pa¬ 
trician drift. Geologically the setting of 
the find seemed to be both clear and of 
unique importance. 

Archeologically the find did not ring 
so true. To be sure, extremely interest¬ 
ing aspects of the problem lay in the 
fact that all the artifacts obtained by the 
WPA men are obsidian—which mate¬ 
rial is not known to have been found in 
Minnesota except rarely in the form of 
isolated artifacts. Most of the Biwabik 
artifacts are patinated and a few are 
so completely obscured by patina that 
their nature can not be determined by 
eye or glass. Again, several of the arti¬ 
facts carry the scars df the typical Yurnu- 
type of diagonal chipping. The spear 
head shown at the left in the accom¬ 
panying illustration reveuls clearly the 
diagonal scars. 

B UT, though the first “flints” we saw 
from tht* site were large, one a 
knife and the second a spear head, 14 
of the 17 I have now seen are of types 
knoWjmA “arrowheads” (most of them 
are lABrated in the June article of 
ScienHB American ). Arrowheads! No- 
whereBB the world is the lmw-and- 
arrow invention dated as early as in 
Paleolithic time. How, then, could one 
consider “flints” in the form of arrow¬ 
heads of glacial age? But the problem 
was unsolved and demanded solution. 

Then came Superintendent Hagie’s 
article in the June Scientific American, 
which contains this statement:—“Mr. 
Hill, my research worker, and I, are 
convinced that the coarser sand repre¬ 
sented the filling material of a burial in 
the stratified sand, at a date before the 
last glacial period.” 

With such definite interpretation of 
the site, the solution of the problem now 
assumed even more importance. 

With Mr. Wilford and six advanced 
students of the University of Minnesota, 

I was at the site from June 18 to 24. 
While further working out the interest- 
ing geological stratification at the site, 
we were on the lookout for any evidence 
of ancient man at the place. None what¬ 
ever was discovered. We found no other 
“flints.” There was no evidence of any 
kind of artifacts. Neither were used 
objects discovered, such as hearthstones, 
crude hammer stones, or flint flakes 
slightly modified by use. There were no 
flint chips and no broken rejected 


pebbles, such as are found in all major 
Minnesota archeological diggings. There 
was no evidence of camp fires. Not a 
single piece of food refuse was dis¬ 
covered, whereas at habitation 9 ites and 
in mound dirt in Minnesota animal 
bones typically broken in food prepara¬ 
tion, but unconsumed, are common. We 
found no evidence of burial pits. 
Archeologically, nothing looked as if the 
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Obsidian artifacts ’’discovered” at 
the Biwabik site in late December, 
1936; believed to have come orig¬ 
inally from Oregon. About 2/3 size 

find was dm* to habitation, mound, 
cache, burial, spring site, trail, or place 
of rendezvous. There were too many 
artifacts to be considered typical of the 
frequent isolated surface finds. What 
other explanation was there which 
seemed to fit the facts? 

During our days at the site I talked 
with all the WPA workmen, pur¬ 
chased a number of the artifacts which 
they had found in December at the pit 
and along the roadway where gravel 
had been dumped, and followed up 
rumors which came to me. As a result 
of our research we quit work at the site 
at noon June 24. with the assurance of a 
problem solved, though this time solved 
negatively. 

The story is a naive one. It came to 
me directly from the wife of Mr. Mike 
Brennan who, in December, 1935, work¬ 
ed at the gravel pit. Mr. Brennan had 
lived some time in Oregon and was 
there an employee of the Weyerhauser 
lumber interests. In Oregon he had 
picked up numerous obsidian artifacts 
and brought several of them back to 
Biwabik during a period of lumber in¬ 
activity. In December word came from 
Oregon that Weyerhauser Work was 
available. So Mr. Brennan got his trunk 
down preparatory repacking it for his 
trip westward. In it were the obsidian 
artifacts from Oregon. What was he to 


do with them? Here entered a bit of eth¬ 
nic psychology!! Mr. Brennan's quick 
Irish imagination saw a joke in the 
offing. He and his wife's brother, Gust 
Steckman, also a worker on the gravel 
project, hid the artifacts in several 
places at the pit for their fellow workers 
to find. All plantings were in the sand 
and gravel close beneath the clay. They 
could not be elsewhere, since the crew 
was loading only sand and gravel 
loosened by blasting. 

Mr. Brennan was among the fortunate 
finders, workmen telling me that he 
found at least one of the artifacts, 
gloated over its discovery, and put it 
safely away in his pocket. Gust Steck¬ 
man also found one and gave it to 
Clifford Goldsworthy, a fellow worker, 
from whom I obtained it. 

Within a few days following the find 
Mr. Brennan returned to Oregon. His 
brother-in-law has also gone there to 
work, so I have not consulted either of 
the men said to have done the actual 
planting. However, I have no doubt the 
“flints” were planted substantially as 
here recorded. I quote from my note 
book of June 24, written shortly after 
consulting Mrs. Brennan. 

“Today I saw Mrs. Mike Brennan in 
Washington School building, Biwabik, 
Minnesota, where she cooks lunch for 
the neighborhood children attending a 
Nursery School in said building. 

“She told me she was very glad I 
came to her, because she wished to tell 
someone about the plant her husband 
had made as a joke on his fellow work¬ 
ers at the gravel pit. 

“She said she had no idea the matter 
would go so far and of course had no 
idea it would be considered of scientific 
importance.” 

In un effort to allay further disturb¬ 
ance hy Indian ghosts of the past, Mrs. 
Brennan's signed statement regarding 
the plant hy her husband follows: 

Biwabik, Minnesota 
June 26, 1936 

“This is to say that I know personally 
my husband, Mike Brennan, put the 
obsidian ‘flints’ into the gravel near the 
common corner to Sections 27, 28, 33, 
and 34, 58-16 at Eshquaguma Lake, St. 
Louis county. 

“It was done solely as a practical 
joke on Mike’s fellow WPA workers 
at the gravel pit. 

(Signed) Mrs. Mike Brennan” 

To the June article the Editor of 
Scientific American appended this note: 
“Only time and detailed investigation 
will permit the exact significance of the 
finds described above to be assessed.” 
Evidently sufficient time and investiga¬ 
tion have followed the find to warrant 
the conclusion that the artifacts are of 
Oregon origin and were planted at the 
Biwabik gravel pit as a joke—but not 
as a vicious joke and with no intent to 
mislead archeological interests. 



Frog Farming 


T O all the other myriad kinds of 
farming, one must now add bull¬ 
frog farming. Raising the deep¬ 
voiced bullfrog is rapidly coming to the 
forefront as an important and sizable 
industry, especially in the southern 
states. 

To the hundreds of frog hunters scat¬ 
tered throughout the South, the full- 
throated bass voice of the leather-lunged 
bullfrog always conjured up visions of 
delicious frog legs frying in hot butter. 
But now the sound of the nocturnal 
singers’ mellow call opens up visions of 
profits to be easily made, and the spear, 
the rifle, and the light have given way to 
strings of ponds, with lily pads galore 
and a bullfrog with a tremendous area 
of back legs sitting on every pad. 

There seems to be plenty of profit in 
this comparatively new industry, if prop¬ 
erly conducted. Costing but a couple of 
cents or so to raise each of the creatures 
to maturity, they are sold to hotels, cafes, 
restaurants, and clubs in the larger cities 
for anywhere from one to eight dollars 
the dozen. And since government sur¬ 
veys* of the frog industry recently 
brought out the fact that the supply at 
present rarely equals the demand, there 
is plenty of reason for the enthusiastic 
attitudes of the frog farmers. 

S O great is the interest being aroused 
in bullfrog farming that a leading 
farm magazine not long ago devoted an 
editorial to the subject, commenting 
somewhat humorously on the importance 
of Louisiana’s frog industry and the fact 
tHat Mussolini, through his agricultural 
bureau, has imported 40 large frogs 
from California, instead of Louisiana, to 
bolster up his own country’s waning 
stock of bullfrogs. The magazine said: 

“Casting an omniscient eye over his 
sunny peninsula not long ago, Premier 
Mussolini noted with cold disapproval 
that Italian frogs were spindling, un- 

*"Frog Culture and the Frog Induitry,” De¬ 
partment of Commerce. Bureau of Fisheries. 


Frogs living in ideal surroundings 


UNSCRUPULOUS individ- 

^ uals arc quick to take ad¬ 
vantage of new situations of 
which little is known. The frog¬ 
raising industry has been no ex¬ 
ception; breeding stock is being 
offered at exorbitant prices to 
gullible would-be "frog mag¬ 
nates," who are baited on with 
glowing promises of huge prof¬ 
its. The National Better Business 
Bureau is coping with the situa¬ 
tion; careful investigation is 
urged wherever frog farming is 
being considered as an invest¬ 
ment .—The Editor. 


prolific creatures with little meat on 
their hams. This, of course, was not as 
it should be. To win even the casual ap¬ 
probation of II Duce, one fancies, a frog 
would have to have the heart of a lion 
and a chassis at least as broad as a din¬ 
ner plate. Certainly it would have to 
*ing bass. 

“At any rate, it was the premier’s will 
that his country should become, ut all 
costs, nationally self-sufficient in frog 
legs. Promptly, upon executive order, a 
couple of tubsful of selected breeding 
ntock were brought to Mediterranean 
chores—from California! 

“Louisiana folks, of course, will see 
in this the villainous work of the Los 
\ngeles Chamber of Commerce, or per¬ 
haps the sly hand of Mark Twain. Is it 
possible that II Duce swallowed whole 
Mark’s mischievous tale of that cele¬ 
brated California amphibian, the jump¬ 
ing frog of Calaveras County? Has no 
one told the Italian premier about the 
incredible wheel base of Louisiana frogs 
—frogs whose hindquarters have to be 
sliced off in steaks to fit into a frying 
pan? Has he rfei®Hieard that there are 
patriarchal grdftLBacked monsters in 
the bayou country the thunder of whose 


voices rattles the windowpanes in dwell¬ 
ings five miles distant ? Why, for years it 
has been a toss-up whether Louisiana’s 
chief state pride was the Mardi Gras 
festival or the phenomenal size of its 
croakers.” 

In raising bullfrogs, any piece of bot¬ 
tom land, marsh, lagoon, or pond, well 
shaded and with an abundant growth of 
aquatic life and vegetation, is suitable. 
Many farms are enclosed with boards 
standing upright or with wire, set deep 
enough to keep out enemies of frogs, 
among which are snakes, alligators, 
hawks, rats, cats, and even the larger 
frogs of the same or other species. Be¬ 
cause of the cannibalistic trait of bull¬ 
frogs and because disease follows over¬ 
crowding, it is necessary to separate the 
three different sizes—tadpoles, young 
frogs, and mature frogs. 

I N some sections of the South rice fields 
are used for frog farming operations. 
Willows and other shade trees are plant¬ 
ed along the hanks and the water is never 
permitted to get any deeper in the areas 
than is necessary to protect frogs and 
tadpoles from excessive heat in sujnmer 
and from freezing temperature^^win¬ 
ter. The depth usually runs frfflHko to 
six inches in summer. This |^|no a 
good average depth for nat^Hflrrog 
foods to thrive in. Of course, are 

parts of the frog pond in whie^Bneper 
water is found, due to natural Depres¬ 
sions. 

The problem of supplying foo$i to 
frogs after they had reached the adult 
stage was, for a long time, the main 
drawback to successful commercial frog 
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Natural Supply Rarely Equals Demand .. . Italy Im¬ 
ports Breeding Stock from California . . . Prol* 
lems of Feeding . . . Farming Replacing Hunting 

By FRANK A. MONTGOMERY, Jr. 



farming. This problem was due to the 
fart that frogs, after they leave the tad¬ 
pole stage (during which period they 
will eagerly eat any sort of soft vege¬ 
table or animal matter), absolutely re¬ 
fuse to eat anything but live food, or 
food that moves. As soon as legs de¬ 
velop, bullfrogs leave the water and 
perch on lily pads or on a shady bank, 
where they immediately begin an inten¬ 
sive search for small inserts and the 
like. As they increase in size they snap 
at increasingly larger forms of animal 
life, until in full adult size, they do not 
hesitate to take a 3-inrh fish or a young 
turtle or terrapin. 

T HE Japanese, who have for many 
years engaged in intensive frog 
farming, solved the problem of feeding 
the adult frogs in a simple manner, and 
their methods have, to some small ex¬ 
tent, been introduced into frog farm¬ 
ing operations in the United States. 
The pupae of the silk worm is the food 
utilized in the feeding operations de¬ 
vised by the Japanese; they are placed 
in long, shallow, wooden trays contain¬ 
ing about half an inch of water and an¬ 
chored close to shore, There the trays 
are kept in a sort of rolling motion, and 
as long as this motion is continued the 
frogs greedily devour the grubs. 

Strong lights along the shores of the 
rearing ponds are also used on frog 
farm* for attracting insects, especially 
in the early part of the night. Large in¬ 


candescent lamps attract many June 
beetles and medium-sized moths, food 
greatly relished by bullfrogs. Arc light*- 
attract even larger insert*, and a* thr\ 
circle the powerful lights they become 
exhausted and drop to the frogs wait¬ 
ing below. In another method of obtain¬ 
ing live food for the bullfrogs, various 
sorts of flowers are planted along the 
borders of the ponds to attract insects. 

Up until the past few years, during 


which time it was determined that bull¬ 
frogs really could be grown success¬ 
fully on a commercial scale, almost the 
entire supply for the United States was 
furnished by frog hunters who hunted 
their quarry at night. These hunters 
spotted their prey with lights, and either 
shot the bullfrogs with small rifles or 
speared them with small gigs. At one 
lime there were reported to be over 
3000 of these hunters who placed on 
the market close to one million pounds 
of bullfrogs annually. 

T HERE are still hundreds of these 
commercial frog hunters scattered 
about the country, and they still pro¬ 
duce a goodly portion of the country’s 
supply of frog legs. But due to the un¬ 
certainty of the wild supply, it is said 
that the trade is showing an increasing 
preference for the bullfrogs produced 
on farms. 

According to food experts frog legs 
compare favorably with beef, chicken, 
veal and fish, in food value, although 
not quite as high in protein content. A 
characteristic of frog meat is that it 
bus very little fat or carbohydrates, 
which is credited with the source of its 
delicious flavor. But the greatest appeal 
which this sort of meat makes is due to 
its delicacy and palatability, which 
places the dish in the front rank of epi¬ 
curean luxuries. 

By-products of frog farming hold in¬ 
teresting possibilities. In France and 
Japan they yield a good return to frog 
raisers. In these countries the skins are 
made into glue, one large skin produc¬ 
ing three ounces of the finest glue, which 
is said to he especially good for mend¬ 
ing crockery and the like. The skins 
are also utilized as leather for binding 
small books, lining purses, and for simi¬ 
lar uses. 



Capturing frogs for marker, on a modern frog farm 
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How Do You Read? 

F OR a better understanding of reading 
problems and for improving visual effi¬ 
ciency in reading, the Ophthalm-O-Graph 
and Metron-O-Scope have been developed. 
The Ophthalm-0*Graph is a portable camera 
which photographs and records eye move- 
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The Ophthalm-O-Graph in use 


ments while reading. The Metron-O-Scope 
is an automatic and extremely flexible in¬ 
strument for correcting inefficiency in read¬ 
ing and establishing efficient reading habits. 

In order to secure a photograph of the 
eye movement with the Ophthalm-O-Graph, 
tiny lights are focused on the eyes and re¬ 
flected from the corneas. The reflections, 
magnified more than four times, are readily 
seen in the camera view-finder. These pen¬ 
cils of light nove with every movement of 
the eyes. Turning a switch starts the film 
moving, and while the subject reads a card 
placed on the instrument, a permanent 
record of the eye behavior is secured in a 
few moments. Standard 35-millimeter film 
is used. The findings of the Ophthalm-O- 
Graphic records can he used advantageously 
in conjunction with the usual reading tests. 
The film shows how effectively the reader 
attacks the lines of print and a set of ques¬ 
tions checks his comprehension. If the eye 
movements are not in rhythmic manner from 
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left to right, but are jerky and backward, 
these conditions are recorded on the film 
and can easily be diagnosed; so can faulty 
co-ordination between the two eyes. 

An accompanying illustration shows pho¬ 
tographs of typical eye movements of school 
children. Instead of making the steady 
yearly improvement which these records 
show to be desirable, many pupils do not 
advance without special help. It is not un¬ 
usual to find college students still using the 
amateurish reading technique they used in 
the third or fourth grades. The eye-move¬ 
ment photograph points out the fault and 
in many instances indicates the necessary 
steps for improvement. 

The Metron-O-Scope is used for both 
teaching and remedial measures in reading. 
In operation, it presents words or phrases 
in a rhythmical progression from left to 
right across a horizontal line, and the sub¬ 
ject is thus encouraged to perceive larger 
thought units with each fixation and to make 
his fixations in the smooth effective manner 
of the efficient reader. 


In actual practice, the instructor sets the 
instrument at the desired speed, inserts 
the selected roll of printed material, and 
starts the motor. After the class has fin¬ 
ished reading the selection, a series of ques¬ 
tions appears for discussion and complete 
check on comprehension. 

Instructors in several prominent educa¬ 
tional institutions have found this technique 
very satisfactory and say that it answers 
many reading problems. 


WORLD’S LONGEST 

P'ROM the Texas Panhandle to 
the plants and homes of Detroit, 
the world’s longest gas line has just 
been completed to supply eouthern 
gas to the northern city. The line is 
1580 miles long. 


Liquefied Gases as Fuel 

B UTANE, propane, and pentane, recov- 
ered as liquids from natural gas by 
compressing them, are rapidly becoming im¬ 
portant fuels for both industrial and domes¬ 
tic use. In the liquid form these hydro¬ 
carbons can be shipped to points of use 
under pressure. When the pressure is re¬ 
leased they boil at the temperature of the 
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atmofipherc and may be uted for fuel in the 
way aa other gaaea. In 1935, 76,855,000 
gallon* of these gases were used as fuel, 
6&3 percent being consumed by industries. 
Thefr widespread use is indicated by the 
fact that 29,516 consumers in 163 com¬ 
munities in 29 states were supplied with 
such fuel by 68 companies*— D. //, K. 


CYCLOTRON 

Tf'wO more cyclotrons have been 
“** ordered from a noted Keel com¬ 
pany, one for the Franklin Institute 
and the other for the University of 
Chicago. Important research is ex¬ 
pected to be accomplished by this 
new scientific tool developed by Pro¬ 
fessor Ernest O. Lawrence. 


Shocking Elm Borers 


E LM borers infesting the trees of Victor 
H. Schmidt, of Kansas City, were dis¬ 
lodged in a manner literally quite shocking, 
reports Science Service. Mr. Schmidt, weary 
of digging them out one by one with a 
pocket-knife, drove in a couple of nails a 
few inches apart, attached wires, and 
“turned on the juice” from a small magneto 
he had rigged up for his children to play 
with, and which they had previously been 
using to get angleworms out of the ground. 
Out came the borers in a very few sec¬ 
onds. Subsequent digging with the knife 
showed that the electric method had forced 
a 100 percent evacuation of their dugouts. 

In a report to the weekly journal, Science , 
Mr. Schmidt suggests that perhaps a more 
powerful current might be used to advan¬ 
tage by nurserymen and orchardists. 


America’s First Patent 

T HE first patent ever issued in America 
was granted in the Colony of the Massa¬ 
chusetts Bay in New England to Samuel 
Winslow for a chemical process, the manu¬ 
facture of salt, on the second day of April. 
1641. The wording of the patent shown in 
ihe accompanying illustration is as follows: 

“A CENERALL COURT OF FLEC¬ 
TIONS, HELD AT BOSTON THE 2th, 4th 
Mo., 1641. 

Whereas Samu: Winslow hath made a 
ppogition to this Court to furnish the coun¬ 
trey wth salt at more easy rates than other¬ 
wise can bee had, & to make it by a meanes. 
Si way, wch hitherto hath not bene dis- 
covred. It is therefore ordered, that if the 
said Samu: shall wthin the space of one 


yeare, set upon the said worke, hee shall 
enjoy the same, to him & his assosiats, for 
the space of 10 yeares, ho as it shall not bee 
lawfull to any other pson to make salt after 
I lie same way during the said years; pvided, 
nevrthelesse, that it shall hee lawfull for 
any pson to bring in any salt, or to make 
wait after any othr way dureing the said 
teartne./.”•— D. H. K. 

Growth of Yeast 

U NDER ideal conditions at 30 degrees, 
Centigrade, yeast will double its 
weight every two hours. This means that a 
pound of yeast started to grow at 8 o’clock 
on a Monday morning would by 6:30 a.m. 
on the following Monday have grown to a 
weight equal to that of the earth (6 x 10' 1 
tons). Before entering the yeast business on 
the basis of these figures it is worth while 
to consider that the yeast would have con¬ 
sumed many times its own weight in food 
during the week of growth.— D. H. K. 

For Safe Driving 

A NEW defroster fan to clear the auto¬ 
mobile windshield of ice and sleet, 
steam and dust is driven by a vacuum motor 



operated from the intake manifold. Opera¬ 
tion of this device does not, therefore, drain 
the battery. 

This new defroster, built by the Babcock 
and Bishop Manufacturing Company, may 
he installed on any car. The entire unit (see 
illustration) is in a modem Bakelite case. 

Uf and At ’Em 

L IKE the enthusiast who built a boat in 
j his basement and had to knock a hole 
in the side of the house to get it out, Rocke¬ 
feller Center had to devise a means whereby 
The Great Hall in the International Build¬ 
ing, with its 56-foot high ceilings, could he 
kept clean. 



Nine telescoping aluminum frames 
for reaching 56-foot high ceilings 


Setting to work, Rockefeller Center 
architects and engineers, plus the Economy 
Engineering Company, evolved the world's 
highest telescopic tower for cleaning pur¬ 
poses and it is believed to be the first made 
of aluminum. Consisting of nine concentric 
telescoping frames rising out of the base, 
the tower rises 49 feet. The base itself is 
less than seven feet high to permit its being 
moved through the doorways. The electric 
motors can hoist 500 pounds to top height 
in four minutes and nine seconds. 

This modern electric jack-in-the-box 
weighs 3900 pounds, which includes 1400 
pounds of aluminum. 


Ozone is Poisonous 


C HEMISTRY is shattering the popular 
fallacy that ozone is a bounteous source 
of human health and vigor. Ozone is con¬ 
fined chiefly to the stratosphere, has proved 
ineffective against tuberculosis, and were 
it not for excessive costs and instability it 
could be used as a war gas, scientists find. 
It is now believed to have no place in air 
conditioning. 

The latest investigations in this field were 
reported to the ninety-second meeting of 
the American Chemical Society by Prof. H. 
B. McDonnell of the University of Mary¬ 
land. In Prof. McDonnell’s experiments, 
low concentrations of ozone shortened the 
lives of guinea pigs. Even those which had 
been inoculated with tuberculosis died soon¬ 
er than they would have otherwise. 

Ozone, according to Prof. McDonnell, is 
extremely poisonous when inhaled in high¬ 
er concentrations. “It is a violent irritant 
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of the mucous membranes and reacts chem¬ 
ically with the mucous forming a thick 
froth which, when using the higher con¬ 
centrations, stops the air supply to the lungs 
almost completely in a minute or two. 
There is no indication that the ozone is 
absorbed and acts as a systemic poison. 
In lower concentrations the result is pneu¬ 
monia and bronchitis which may or may 
not result fatally. 

“It is impossible, of course, to say just 
how much a lethal dose of ozone is. Cer¬ 
tainly 0.1 milligram per liter of air is highly 
dangerous if inhaled for as long as one 
hour. For daily routine a concentration of 
one part per million, by weight, is undesir¬ 
able, and probably dangerous. One-tenth of 
this amount would, probably, be harmless. 

“Ozone has been suggested as a war gas 
and its high toxicity and specific gravity 
are in its favor for such use. However, the 
great difficulty and expense of preparing it 
in pure condition and its instability, mak¬ 
ing it impossible to store it under pressure, 
at once rule it out for such purpose.” 


Flame Sculpture 

C haracters from the famous “The 

Wizard of Oz” books, “The Arabian 
Nights,” and the legend of St. George and 
the Dragon have been sculptured in metal 
by means of the oxy-acetylene process. The 
Pumpkin Man with a hollow head and 
wearing a swallowtail coat, the Patchwork 
Girl dressed in a patched dress and pan¬ 
talets, the Scarecrow Man with a straw hat, 
and the Castle of Oz have been fashioned 
in metal by means of the flame. The dragon 
that St. George fought rears its ugly head 
once again and bares wicked fangs of steel 
while its scaly serpent’s body writhes in en¬ 
snaring coils. Dancing girls and houris 
garbed in gossamer metal costumes enter¬ 
tain a metallic Satan while butterflies flit 
about among steel tamarack trees. Thus 
do the artistic abilities of one skilful weld¬ 
ing operator, L. E. Haybarker, Coeur 
d’Alene, Idaho, find expression. 

Some of the accompanying illustrations 
of the completed work scarcely show the 
infinite pains that went into the fashioning 
of these interesting figures and models. 

The vases and trees were fabricated from 
\arious pieces of pipe cut to the desired 


length by the cutting flame. In order to 
produce the hark on the rnetal trees the 
rutting flame was again used to cut away 
the indentations and the welding blowpipe 
to build up the bark and develop the final 
effects. The butterflies and flowers were 
formed from sheet metal and all carefully 
painted in natural colors when completed. 
Similarly were the dancing girls shaped ami 
built up to completion. 

The mummy face seen on one of the vases 
was executed by first making a mold of fire 



clay. Over this, steel welding rod was care¬ 
fully applied until the shape of the head was 
complete and then finished off by skilful 
manipulation of the welding flame. Finally 
it was welded to the vase. 

The figures from “The Wizard of Oz” 
books were built up by free-hand work en¬ 
tirely. To complete the details of this work 
sheet metal was used to make the dresses 
and collars. 

Different sizes of pipe were used in fab¬ 
ricating the dragon. The largest pipe used 
was 2-in. As the body becomes less in size 
other smaller pieces of pipe were utilized 
by progressively splitting the pipe sec¬ 
tions.— Oxy-Acetylene $ips. 


WETNESS 

i^kNE of the world’s wettest spots 
^ is the top of Mt. Waialeale, in 
the middle of thf island of Kaui, 
Hawaii, where the average annual 
rainfall piles up to 451 inches. 
Some years it totals as much as 600 
inches. 


Classifying Coal 

ACCURATE classification of coal from 
jfX soft lignite through bituminous to an¬ 
thracite has been accomplished by measur¬ 
ing its oxygen absorption. A new method of 
test depending upon the action of boiling 
potassium permanganate solution on a 
sample of coal allows coals from different 
sources to be compared more accurately 
than has been possible in the past.— D. //. K. 

One-Side Rivet 


A MECHANICAL, all steel rivet that is 
inserted and operated with a wrench, 
from only one side of the job, gives the 
strength of a regular bolt or rivet. Riveting 
jobs that are not accessible from both sides 
tan now be accomplished with this new 
rivet, by inserting it and drawing down on 
the nut, to form a solid steel rivet head on 
the inside. 

The steel mechanical rivet is made of a 
one piece steel body consisting of a heavy 
steel cylinder with a square head at one 
end. The other end has a taper valve seat, 
which sets in a steel expansion and corn¬ 
pressing ferrule. A steel bolt goes through 
the center with its head under the steel 
cornpressing ferrule, and the nut at the 
other end compresses and expands the steel 
ferrule when turned down. 



Example# of aculptur* with an oxy- 
acetylene torch. Upper left: Flow- 
er# and buttarfli## from sheet metal. 
Abort: Sc*n«ajfrom "The Wizard 
of Oz” book** J light: St. George’s 
dragon rear* it* welded auel head. 
Courtesy of Oxy-Acetylen* Tip# 



A new steel rivet that can be placed 
and set from one tide of a job 

The product is used for riveting steel 
girders, sheet metal of all kinds, machinery, 
boiler seams, metal castings, plates on metal 
containers, pipes and various manufactured 
products, and is of importance to steel 
construction, railroads, steamship lines, 
tunnel construction, outdoor sign com¬ 
panies, and so on. They are used for mainte¬ 
nance work to fasten plates on cracks or 
holes in fire boxes as they are not affected 
by heat or pressure; also for replacing loose 
rivets. 

Air Streams Gone 
Wrong 

T HE heavenly set-up during 1 He* past 
summer has been all wrong for ade¬ 
quate rainfall between the Rocky and Ap¬ 
palachian Mountains, according to C. L. 
Mitchell, forecaster for the Washington, 
I). C., district of the Weather Bureau. From 
the first of June till the latter part of July 
the air streams that make weather per¬ 
sistently followed abnormal paths. Un¬ 
checked by polar air, a great current of 
tropical air went ’round and ’round in a 
vast irregular circle—up the western part 
of the Great Plains and the Rocky Moun¬ 
tain and plateau regions, across southern 
Canada, down the eastern part of the cen¬ 
tral valley region, and back, across the con¬ 
tinent. 

There was no lack of moisture aloft, 
Mr. Mitchell says, but the machinery for 
squeezing it out was lacking. Nature pro¬ 
duces rain by bringing together two air 
masses -a cold mass and a warm, moist 
mass. When the two opposing masses meet, 
the warm air is forced up over the cold, 
denser air. The warm air is soon cooled to 
a point at which it can no longer hold all 
its moisture. 

To keep the United States cool and moist, 
cold air masses ( “highs” ) must either come 
down from Canada or they must come in 
from the north Pacific Ocean. This year 
the “highs” have been in the south and the 
“lows” i^the north—a situation that makes 
normal #ummer weather impossible. 

Mr. Mitchell ascribes the summer’s un¬ 
usually high temperatures, in large part at 
least, to the failure of “highs” from the 
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Twelve 72-inch 60-ton needle valve* *uch as those shown will he used in the out¬ 
let works at Boulder Dam to regulate the amount of water by-passed from the 
Dam to the Colorado River. When open, 25,000 gallons of water will pass 
through each valve per minute, at a velocity of 80 miles an hour. The needle in 
the foreground fits into a nozzle similar to the one shown in the background 


north Pacific to move often enough inland 
over Washington and Oregon and thence 
eastward over Montana, Wyoming, and the 
Dakotas. These polar air masses from the 
Pacific effectually interrupt the northwmd 
movement of tropical air over the western 
half of the* United States, and, if they occur 
at least once every six days, prevent the 
development of a heat wave* o\<*r northern 
areas west of the* Mississippi Rive r. 

Percheron Pullman 

ANKIND'S nobility has always trav¬ 
eled in deluxe transportation, but it 
took the ingenuity of the National Brrwerit-s 
Limited, of Montreal, to introduce the first 
streamlined “Pullman of the Highways” 
motor van to transport its 32 thoroughbred 
percheron horse**, used for exhibition pur¬ 
poses, to and from fairs and expositions in 
(‘very part of the Dominion of Canada. 

Count Alexis de SakhnofTsky, six times 
winner of the Monte Carlo Elegance Con¬ 
test Grand Prix, a prize awarded for de¬ 
signing the most beautiful motor cars for 
the nobility of Europe, is the man who 
styled the new van, the chassis of which was 
built by The White Company Limited, of 
Montreal. 

The van accommodates four horses, each 
in a separate stall so arranged that all the 
horses face the front, four men to care for 
them, and two drivers, a weight in all of 


neatly 10,000 pounds. Known an the Dawe*s 
Black Horse Pullman, it is built on the 
tractor trailer syste*m. The* trailer is spe¬ 
cially slung for easy riding with the least 
possible vibration. The* entire unit is 30 
feet, six inches long. 

The Tack Room at the front end of the 
traile*r is spacious enough to provide sleep¬ 
ing quarters for overnight trips for one* 
driver, while the other is on duty, ami there 
is a system of communication between the 
trailer and the active drive*r. 

The purebred pen herons, known 
throughout Canada as the* Dawes Black 
Horses, are* used to advertise Black Horse 
Ale, brewed by National Breweries Limited. 
The horses are entered in horse* shows, fairs, 
and expositions in every part of tin* Do¬ 
minion and have walked off with many blue 
jihhons. __ 

New Method for 
Treating “The Bends” 

AN improved method of treating com- 
_ pression illness, or “the bends.” which 
frequently occurs when divers and others 
who have been working under high atmos¬ 
pheric pressure return to normal atmos¬ 
phere, was recently described by Louis A. 
Shaw of the Harvard School of Public 
Health. 

In this disease, nitrog<*n absorbed in the 
blood from the air pumped down to a diver 



forms bubbles in the blood if the diver 
rises to the surface too fast. If these bubbles 
are not dissipated they will stop the; blood 
circulation. For this reason the diver is 
usually returned slowly to the surface and to 
atmospheric pressure. Sometimes, however, 
in spite of this preventive measure, symp¬ 
toms of the disease appear several hours 
after the worker has been decompressed or 
returned to normal conditions. 

Recompression, or the process of putting 
the patient back under high pressure, is the 
method generally use*d for treating recur¬ 
rence or late appearance of the bends. Mr. 
Shaw suggested that instead of this, tin- 
patient should be put in an atmosphere of 
no more; than 30 pounds pressure to the 
square inch, for two to three hours. 

Then the pressure is lowered to 20 pounds 
for an hour and a half during w r hich period 
the patient breatjies pure oxygen instead of 
air. This method will promote the absorp¬ 
tion of the nitrogen bubbles. 

Mr. Shaw reported studies on dogs which 
showed the value of substituting oxygen for 
ordinary air in treating compression ill¬ 
ness .—Scicru c Sn \ i< c. 


DURABILITY 

A CARBOLOY-TIPPED drill,just 

over a half-inch in diameter, in 
General Electric’s Fort Wayne 
Works, established a combination 
durability and speed record recent¬ 
ly by penetrating approximately 2 Va 
miles of cast iron at a feed rate of 
about 10 inches per minute before 
wearing out. The drill co»t was ap¬ 
proximately $0.00019 per hole. 


“Warmed Up" Ice Better 
for Vegetable Shipping 


T WO blocks of ice may look alike, but 
one may be much colder, if from a 
colder storage room. Ice melts at 32 de¬ 
grees, Fahrenheit. Below this its tempera¬ 
ture* follows closely that of the surrounding 
air. 

Failure to let ice of 1ow t temperature 
“warm up” before using it to cover ship¬ 
ments of vegeTables may freeze some of 
them in transit, investigations by the Bu¬ 
reau of Riant Industry, United States De¬ 
partment of Agriculture, show. It found 
considerable head lettuce and carrots dam¬ 
aged in transit during the warm months 
lflnt year by crushed ice—generally used 
now in top-icing lettuce and carrots. The 
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A boiler explosion, ’’worse than dy¬ 
namite/’ projected large pieces of 
the disrupted boiler over 1200 feet 


Kf 

looon pmom 
•Oicaa ^sttimo 


ice is crushed in the packing house and 
immediately blown over the load without 
much loss of temperature: Chunk top-ice, 
when used, is placed over the vegetables 
as they are loaded in the car and has a 
better chance to warm up to a temperature 
which does not cause freezing injury. 

Freezing damage can be prevented easily 
by allowing the ice to “warm up” before 
it is crushed. If there is any doubt about 
temperature the ice should be allowed to 
stand until it begins to melt. 

Worse than Dynamite 

N OW that we are in tbe internal com¬ 
bustion engine age, and steam boilers 
are not so plentiful as once they were, many 
of the present generation have forgotten or 
never had occasion to learn what tremendous 
latent forces are pent up inside steam boil¬ 
ers, even small ones. A regular, first-class, 
all-wool-and-a-yard-wide boiler explosion is 
something not to be forgotten. 

In The Locomotive % house organ of the 
Hartford Steam Boiler Inspection and In¬ 
surance Co., a brief description shows what 
a boiler explosion can do: 

“Eight persons were injured and property 
over a wide area (as shown in the sketch) 
was damaged when a locomotive type boiler 
exploded at a Texas oil well location. Tbe 
accident, clearly a case of over-pressure, 
tore the boiler into several pieces and re¬ 
sulted in damage to property as far distant 
as 1200 feet from the boiler setting. 

“Surrounding the boiler house were build¬ 


ings as shown in tbe sketch. The negro huts 
and other buildings marked with an ‘X’ 
were damaged. One piece of metal passed 
over a two-story hotel and crashed into a 
hut behind it, the metal falling in such a 
way that a negTO woman was pinned in bed, 
hut was not seriously injured. Other pieces 
hurtled over the refinery building, one whole 
course passing through the top of a large 
pine tree 1000 feet distant, cutting a six- 
inch oil pipe buried about two feet under¬ 
ground, and making a deep gash in a sec¬ 
ond tree. Another piece of the boiler broke 
off the top of a 110-fool oil derrick which 
was 1200 feet from the boiler.” 

Value from Distillery 
Waste 

NEW method for completely disposing 
of the waste of distilleries, developed 
by Buswell and LeBosquet of the Illinois 
State Water Survey, not only purifies the 
waste so that it can he safely dumped into 
streams, hut at the same time yields a by¬ 
product of gas of high fuel value which pays 
for the process. The treatment consists of 
anaerobic fermentation (without air) by bac¬ 
teria which produce from each pound of 
solids in the waste 11 cubic feet of gas con¬ 
taining a high percentage of methane; this 
is followed by further fermentation and puri¬ 
fication on an open trickling filter. The first 
fermentation take* place in closed tanks 
which are kept warm (130 degrees, Fahren¬ 
heit) and all odorous compounds formed 
are burned with the fuel gas. The fermenta¬ 



tion on the trickling filter (an open vessel 
with a false bottom on which rest* blast 
furnace slag in broken pieces) has little or 
no odor, and thus the objectionable smell 
usually accompanying such operations is 
completely avoided. The waste is fed to the 
fermenters without dilution to secure high 
efficiency in this part of the process and for 
similar reasons the effluent from the fer¬ 
menters i9 diluted with already filtered and 
purified liquid before being run onto the 
trickling filter. After this double treatment 
the waste can be dumped into streams with¬ 
out harm.— D. H. K . 


GLYCERINE 

TV EXT to water, glycerine is the 
most extensively used of all li¬ 
quids in medicines. It stands far 
ahead of alcohol. 


Ornithological 

Parasite 

“T)ARAS1TE” is the designation applied 

JL to Iowa’s ringneck pheasant hens by 
Hr. Logan Bennett of the Lnited States 
Biological Survey stationed at the Univer¬ 
sity of Iowa. As the result of recent studies 
of duck nesting in Iowa, Dr. Bennett has 
found that this exotic game bird is “duck¬ 
ing” her maternal duties by laying her eggs 
in the nests of neighboring ducks, accord¬ 
ing to a recent note from the American 
Wildlife Institute, Washington, I). C. Four 
and seven tenths percent of the duck nests 
studied by Dr. Bennett were so parasitized 
by pheasants and in a number of cases sev¬ 
eral pheasant eggs were found in one duck 
nest. 

Ordinarily a parasite is considered as 
something to be treated with pyrethrum, oil. 
Black Leaf 40, or perhaps a fine tooth 
comb. Not so this parasite, however. One 
must broaden his interpretation of the term 
to get the proper meaning. The habit of 
“horning in” on the maternal instincts of 
the ducks makes the frivolous hen “Chink” 
a parasite in a social sense. 

But the Iowa pheasant should use more 
discretion in the matter of selecting a sub¬ 
stitute mother for her offspring. Race 
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Gfor MEN 

who want to become independent 
in the NEXT TEN YEARS 


F the Fall of 1946 two business men will be sitting in a down-town restaurant. 

'I wonder what's going to happen next year," one of them will say. "Business is 
fine now—but the next few years are going to be hard ones, and we may as well face 
the facts." 

The man across the table will laugh. 

"That's just what they said back in 1936," he will answer. "Remember ? People 
were looking ahead apprehensively—and see what happened! Since then there has 
been the greatest growth in our history—more business done, more fortunes made, 
than ever before. They've certainly been good years for me” 

He will lean back in his chair with the easy confidence and poise that are the 
hallmark of real prosperity. 

The older man will sit quiet a moment and then in a tone of infinite pathos: 

"I wish I had those ten years back," he will say. 


• Today the interview quoted above is purely im¬ 
aginary. But be assured of this — it will come true. 
Right now, at this very hour, the business men of the 
United States and Canada are dividing themselves 
into two groups, represented by the two individuals 
whose words are quoted. A few years from now 
there will be ten thousand such luncheons and 
one of the men will say : 

"I’ve got ivhat I wanted, ” 

And the other will answer: 

"I wish I bad those years bach ” 

In which class are you put¬ 
ting yourself? The real dif¬ 
ference between the two class¬ 
es is this — one class of men 
hope vaguely to be indepen¬ 
dent sometime; the other class 
have convinced themselves 
that they can do it within 

• • • 

CONTRIBUTORS TO THE COURSE 

Just a f*w of the busin©»» leaden who have 
contributed to the Institute training course 
are such prominent men Ml 

Thomas J. Wataon. 

'President, Interna¬ 
tional Business Ms- 


Alfred P. Sloan. Jf„ 
President, General 


i*. Gem 
Corp, 


Motors 


M. M. Aylesworth, 
Ciutirmnnoftb* 
Beard, Radio-Keith* 
Orphenm* 



the next few years. Do you believe this? Do you care 
enough about independence to give us a chance to 
prove it? Will you invest one single evening in read¬ 
ing a book that has put 400,000 men on die road to 
more rapid progress ? 

This book costs you nothing — and for a good 
reason. It is worth only what you make it worth. 

It explains how for more than 
twenty-five years it has been the 
privilege of the Alexander 
Hamilton Institute to help men 
shorten the path to success; to 
increase their earning power; 
to make them masters of the 
larger opportunities in business. 
• 

ALEXANDER HAMILTON INSTITUTE 

Extern tire Training for Business Men 


Clifton Slosm. 
st- Preud e mt 


Vie*. 

FnOo 




and 


Add 


cbioef Corporation. 
J. S. Tritle, 

Vice-President, V«t ; 
inghouMElectric and 
Manufacturing Co. 

WW. Pickard, 
Preside*; B. X. 
duPooc dc Nemours 
* Compan y , Inc. 




“FORGING AHEAD IN BUSINESS 1 ' is an interesting, 
helpful book. It is yours for the Asking. Send for 
it. Measure yourself by it. Look clearly, for a few 
moments, into your next few years. Whether or 
not you will follow the path it points is a matter 
that you alone must decide. 


To the Alexander Hamilton Institute, 
840 Astor Place, New York City. 

Send me without obligation the 
newly revised edition of M Forging 
Ahead in Business.” 


Name- 


Business 

Address— 


Business Position— 
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suicide might seemingly be the result of 
her present heedlessness in this respect. 
For Dr. Bennett tells us that the pheasant 
chicks follow their foster mother and her 
legitimate ducklings to water, and being 
unable to swim, they quickly drown in this 
unusual element. But while the duck is cer¬ 
tainly an ill-suited mother for pheasants, 
there is apparently little likelihood of race 
suicide from this cause as natural checks 
und balances prevent such a disaster. 

Varicose Ulcers 



A NEW method of treating varicose ul¬ 
cers which appears more satisfactory 
than any treatment hitherto suggested is 
described in the Journal of the American 
Medical Association. 

Twenty-six persons have been treated by 
the new method for this chronic condition 
after from one to 37 years of suffering dur- 
| ing which time all recognized forms of 
I treatment had been tried on one or more of 
them. All except three were healed after 
treatments extending over periods of from 
one to 12 weeks. 

Dr. Leslie Saylor of Topeka, Kansas, and 
Drs. Joseph Kovacs, A. W ilbur Duryee, and 
Irving Weight, of New York City, make the 
report, states S< ien< e Service. Their experi¬ 
mental work was done at the vascular clinic 
of the New York Post-Graduate Medical 
School and Hospital of Columbia Univer 
sitv, aided by a grant from the Josiah Mary, 
Jr.. Foundation. 

During the new treatment none of the 
patients was put to bed or sent to a hospi¬ 
tal. They continued their daily occupations 
of washing, ironing, cooking, chopping 
wood, arid selling real estate. 

Jn treating the varicose ulcers, the doctors 
saturate a reinforced asbestos paper with a 
1 0.5 percent solution of aretyl-beta-methyl- 
choline chloride and wrap it around the 
j patient's foot and leg as high as the knee. 
A metal plate is placed over the wet asbestos 
paper and connected to the negative pole 
I of a galvanic machine. The current is then 


turned on. 

Half-hour treatments are given two or 
three times a week. The metal plates are 
never applied over the ulcerated area. 

This form of treatment has especial value, 
the four physicians assert, in cases in which 
ulcers do not heal after the inj<‘ction treat¬ 
ment for varicose veins or in cases in which 
injections are not to he recommended as, 
for example, with diabetes or phlebitis. 


Scientific Weather 
Cycles for Concrete 

R ESEARCH engineers, in comparatively 
short periods, are successfully dupli¬ 
cating many years of the effects of time 
and weather on concrete in the laboratories 
of the Portland Cement Association in 
Chicago. 

Specimens of concrete of various sizes 
and shapes are taken from tropical warmth 
to the middle of a hard winter and back 
again, each 24 hours. Thus far, more than 
a thousand cycles of freezing and thawing 
have been completed. 

These tests are deemed important because 
the reaction to severe winters is one of the 
measures of the durability of a structural 
material exposed to the weather. 

The specimens to be tested are immersed 
in water containers and placed in a freer- 
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ing room where it is always 20 degrees below 
zero. Then they are thawed in a tank where 
the water is kept at 80 degrees. 

After 20 or 30 cycles, the specimens are 
dried and weighed to determine whether 
there has been any deterioration or spalling 
off of the surface. The original weight of 
each specimen is carefully recorded and 
periodical weights are determined as long 
as the tests continue, which may be for 
years. 


New Paint Pigments 

S INCE the destruction of paint films has 
been shown to be largely caused by ul¬ 
tra-violet light, a new type of pigment which 
is opaque to this destructive radiation is 
attracting special attention. The compounds 
of various metals, particularly zinc, lead 
and titanium, with phthalic anhydride, a 
coal tar product important in plastics and 
dyes, have been found particularly opaque 
both to visible light and to ultra-violet 
radiations. Henry A. (Gardner in describing 
the new pigments in Industrial and Engi¬ 
neering Chemistry states that they should 
he especially valuable in extending the life 
of cellulose compounds, used in lacquers 
and many plastics, by reducing the action 
of destructive radiation on them. At the 
same time the new pigments may he useful 
in lengthening the life of rubber, in in¬ 
creasing the light resistance of viscose films 
— more familiarly known as Cellophane-- 
and in preventing change of color through 
fading of colored pigments. - L). H. K. 


Chance foh the Ei.m 

T HOUGH Europe may have given up 
hope of saving its elms from the Dutch 
(dm disease, America need not despair of 
saving its trees, in the opinion of Lee A. 
Strong, chief of the Bureau of Entomology 
and Plant Quarantine. 

The American elm’s chances for surviv¬ 
ing the infection, Strong says, aie better 
than 50-50, if men and facilities are available 
to continue the intensive eradication cam¬ 
paign by the department now under way. 

Strong bases his opinion on the results 
of this year’s scouting. In the first three 
weeks of June, 1437 scouts found 607 tree* 
in which the disease has been confirmed b\ 
laboratory test. In the same period last year. 
200 scouts found 443 such trees. With seven 
times as many scouts in the field, an increase 
of less than half in the number of diseased 
trees affords good ground for believing that 
the campaign will first stop the spread of 
the Dutch elm disease in this country and 
finally stamp it out. 

The only practical way to fight Dutch elm 
disease, according to Strong, is to destroy 
every sickly elm in the areas where the 
disease occurs. 


Reducing Corrosion 

TVTUMEROUS chemical compounds added 
1 1 to water reduce the rate at which it 
corrodes metals. Among these, the so-called 
organic amines, chemical compounds simi¬ 
lar to ammonia, have been found to be par¬ 
ticularly effective even in very small pro¬ 
portions. Professor Charles A. Mann and 
hts co-workers at the University of Minne¬ 
sota have Investigated the reasons for this 
effectiveness arid have found that the elec¬ 
trically charged ions formed by amines in 
{Pirate turn to pdge 301 ) 
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LOCATION 

on residential Park Avenue, removed from noise 
and confusion, yet within easy walking distance 
*f Grand Central Station. Radio City. Fifth Avenue, 
and Broadway ... a distinguished address. 

> 

RESTAURANTS 

affording a comprehensive range of menus and 
types of service, including popular-priced meals. 
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SPACIOUS ROOMS 
furnished in private-home charm 

> 

BOUDOIRS AND WARDROBE CLOSETS 
full-length mirrors 
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SIX-CHANNEL RADIO RECEPTION 
including short-wave 
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INDIVIDUAL-ON-ARRIVAL MAIL DELIVERY 
through special room letter drops 
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THE AMATEUR TELESCOPE MAKER 

Conducted by ALBERT G. INGALLS 


F IRST, this month, we take a little trip: 

India, Japan, South Africa. Manchu- 
kuo, New Zealand, then home. 

Figure 1: India, Calcutta, 28 Gangadhar 
Babu Lane, Hari Charan Datta. “It wa^ an 
auspicious day indeed when 1 chanced upon 
the advertisement of your book ‘Amateur 
Telescope Making/ The l>ook was a god* 



Figure 1: Datta, India 


send to me. Please accept my sincerest 
thanks and salaams. 

“The mirror was ground from a disk 
of plate glass %" thick and 5.65" in di¬ 
ameter, on a similar glass, using the in¬ 
verting device of Mr. Porter, as illustrated 
on page 288. Time consumed, about 18 
working hours using (Carborundum powders. 
The mirror was polished on a rosin and 
beeswax lap. The best proportion, after 
many trials here at Calcutta at that time 
(middle of October), was found to be 1 in 
20 and the best method of cutting the chan¬ 
nels was found to be sawing, as advised by 
Mr. Pierce. The hack saw blade was kept 
rubbed on soap. It took me about 40 hours 
to polish and 10 more to parabolize. I made 
all the tests, including the Ronchi test, 
which was done by 8 strands of hair spaced 
one tenth inch. The total cost of my in¬ 
strument was about 24 rupees labout $9.— 
Ed. 1. My sincerest thanks and salaams for 
distributing the knowledge by means of 
which a novice like me on the other side 
of the globe lias made a telescope.” 

Figure 2: Japan, Yokohama, 140 Marne- 
guchi-dai, R. M. DeMuth. The capstan for 
turning the head of the tube is interesting. 
No other data were received. 

Figure 8; South Africa, Capetown, 
Mowbray, Clifton Road, “Tirerevan,” W. G. 
Andrews. “I was able to get 6" disks in 
Capetown but eould not get Carborundum 
grains till I mentioned it at the Astro¬ 
nomical Society, when 1 received any 
amount. U was only after the mirror had 
been finished that J discovered that l had 
been using paving asphalt, but had not the 


slightest trouble with the lap. I had bepn 
reading in VA.T.M/about the many different 
figures 1 might strike but had beginner's 
luck, as almost the first test was paraboloid; 
so, to see them, I rubbed several holes in 
the mirror, and then I did see them! It took 
several hours to get it parabolized again. 
The 2 l 4" finder was salved from a wreck 
in False Bay. The total cost was under £1.” 

Figure 4: Manchu-kuo, Harbin, Slavians- 
kaya St., P. Ramensky, “The mirror is of 
6" diameter and gives magnifications up to 
300 diameters. The mounting is from Ford 
rear axles.” 

Figure 5: New Zealand, Auckland, W. 2, 
Grey Lynn, West End Estate, 161 Garnet 
Road, Alf. R. Martin. “I enclose a photo 
of a 12" reflector built by myself. It is 
mounted on Ford back axle housings. 
There are quite a number of amateur ob¬ 
servers here. Recently, in this city, we have 
formed a club and meet once a month for 
discussion/* 

Home, James. 

ABOUT making camera lenses: From 
1 JL time to time since this hobby of ama¬ 
teur optics was got going in 1926, requests 
for instructions for making camera lenses 
have been received. A number of years ago 
we addressed letters to some of the photo¬ 
graphic journals, asking for light on this 
situation and parts of the replies, published 
below, still make interesting reading; they 
show that the job surely is not a beginner’s 



Figure 2: DeMuth, Japan 


job, also perhaps that the ability of at least 
some amateurs may have been a bit under¬ 
rated. It is true, however, that at that time 
there were few who eould be called ad¬ 
vanced amateurs, as there are today. 

The first letter: 

“I am afraid you are up against a tough 
proposition. The photographic lens is en¬ 
tirely different in conditions from the tele¬ 
scope lens in that it must cover a very wide 
field at a large opening, say 80 degrees at 
F/4.5, with minimum errors. 

“Photographic lens computation is not 
easy. Lens designer* are only able to com¬ 
pute about one len> per year. Even Dr. 
Rudolph, one of the most famous, calculates 
only one in about two years.” 

The second let ter: 

“We have not published material of this 
kind for three reasons; fir^ the calculations 
involved are over the lo ads of the majority 
of our readers; second, even if the calcula¬ 
tions were understood, h-w, if any, readers 
would have the accessary grades of optical 
glass or the al equipment to pro¬ 


duce the lenses; and, third, the manufac¬ 
turers keep their lens calculations a trade 
secret.” 

The third letter: 

“Personally I am averse to exploiting 
making things at home which can be Umght 
better made and often at lower cost in the 
shops. This is not wholly a commercial ex¬ 
pedient, cither. It is based on two facts— 
the mass of readers cannot make complex 
things, and the price of such things is usu¬ 
ally lower than the co*t of material and 
waste through spoilage. The optical stores 
are so generally equipped for grinding 
lenses and the optometrist is usually a col¬ 
lege man trained in computations that the 
layman coidd do no better than formulate 
bis needs and have them filled by an expert. 

“1 gladly tell you that never more than 
in photographic objectives is the refractive 
clement a factor. Even further, the refrac¬ 
tion and diffraction enter into the computa¬ 
tion of curvatures. Flare spots and lateral 
catch of light show on the sensitive emul¬ 
sions where the eye, looking through a 
telescope, might not see them or mentally ig¬ 
nore them,” lThat one sounds snooty,— Ed. 1 

The fourth letter: 

“The making of a simple camera lens, 
such as a meniscus or rapid rectilinear, is 
not beyond the capacity of an amateur 
worker. When it comes to the question of 
making an anastigmat, however, the prob¬ 
lem is a difficult one and it would require 
an excellent machine shop equipment and 
the making of so many tools that the cost 
of a bingle lens would he far above the 
retail purchase price. The anastigmat con¬ 
sists as a minimum of three elements, but 
those which would he easiest to construct 
would have four or six and it would pre¬ 
sumably require a grinding shell and a pol¬ 
ishing and test block for each surface, and 
as the utmost accuracy is required in the 
polishing, even a skilled optician needs 
much experience to make anastigmats which 
will pass the necessary tests. 
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Figure 4: Ramensky, Manchu-kuo 


“The principal difficulty, however, lies in 
the fact that, even if the amateur can get 
optical glass of approximately the proper 
constants—which he might he able to 
through the courtesy of one of the few lens 
manufacturers—the manufacturing optician 
finds that every hatch of glass varies, so 
that in practice every lens has to he re¬ 
calculated every time it is made from a new 
lot of glass. Of course, the optical firms do 
this rather empirically, and have in their 
possession data arrived at from many years' j 
experience, which enable them to make 
these changes without much difficulty. 

“We have had under consideration the 
possibility of publishing a book on lens j 
making and could command the services of i 
one of the best lens makers in the country 
for the technical details, but we have hardly 
considered the publication feasible for the 
reasons set forth above. Telescope making 
is child’s play compared with photographic 
lens making.” 

These letters were shown to an amateur 
telescope maker who both calculates and 
makes his own camera lenses and he com¬ 
mented: “The first one tells the true story, 
the attitude shown in the second is justified, 
the cackle in the third gives me a *— 
and the fourth is about right.” He added, 
“Do not trust examples given in patent 
specifications of lens designs. Impossible 
glass types are frequently specified and 
residual aberrations or flare spots are said 




Tinsley Telescopes 
and Supplies 

6" Kit complete for making reflecting 
mirror $5.00 

3" Kit for making objective Lens $15.00 

Complete Instruments and parts. 

See our catalogue before you buy. Our stock is 
large, our prices reasonable. 

Send 6c for illustrated catalogue 
Advice and testing free 

TINSLEY LABORATORIES 

3017 Wheeler St. 1352-60 Dufferin St. 
Berkeley, Calif. Toronto, Canada 


Amateur Telescope Makers 

To make o GOOD telescope requires suitable materials. 
You cannot afford to fail because of poor stuff. 

We offer supplies selected after long experience, ut 
prices extremely low considering their high quality. 

A six-inch telescope MIRROR OUTFIT:—glass, abrasives, pitch 
and rouge;—All you need to grind and polish a GOOD 
parabolic mirror WITH INSTRUCTIONS $5.00 

A suitable EYEPIECE:—positive, achromatic $4.00 

A really accurate onw-inch PRISM (inferior prisms introduce 
distortions which ruin the definition of even the best mir¬ 
ror) $6.00 

With these, and patience and intelligence, you can make a 
REAL ASTRONOMICAL TELESCOPE. 

We will uluo answer your questions and test your mirror. 

These services are free. Write for our price list of supplies. 

JOHN M. PIERCE 11 Harvard St. t Springfield, Vermont 



STANDARD MICROSCOPES 

Used Bauach 6C Lomb, Leitz 
and Reichert Instrument*. 

Acceptable in all medical 
schools. 

1. Lelt* or B. & L. with 3 ob¬ 

jective* (10X. 4'tX, BOX oil Im¬ 
mersion), 2 oculars r>X, 10X). 
with condenser, like new. Com¬ 
plete In Wftluut case, orlglnalh 
$130 .$65 

2. B. A L. with triple noseplece aud con¬ 

denser, but only 2 objectives (10X, 4">X) and 
2 oculars (5X, 10X), no case. Originally 
$110 $40 

3. B. & L. with double noseplece and con¬ 

denser, 2 objectives (tOX, 46X) and 1 oculur 
10X or 5X, no case. Originally $90. $35 

4. B & L. or Lelt* with double noseplece, 2 

objecthcs. 1 ocular, as abote, but no case, 
no condenser, with quick screw' condenser 
fitting. Originally $76 $30 

Additional ocular for above $2.00 

All instruments guaranteed in good optical and 
mechanical condition, Wc repolish and re- 
lacquer them like new for $5. additional. 

Microscopes, objectives, oculars, condensers 
and accessories always on hand. Laboratory 
and scientific Instruments of every descrip¬ 
tion bought, sold, repaired and exchanged. 

All prices net cash. Include remittance with 
order. No C.O.I)., no stumps. All apparatus 
sent express collect unless postage is Included. 

HARRY ROSS 

Scientific and Laboratory Apparatus 
84 Wut Broadway New York, N. Y. 



AMATEUR 

TELESCOPE MAKERS 

The best in Reflecting Telescope Mountings; 
Tripods, Priam Holders. Mirror CellB, Kyeplecea, 
and Electric, Drives. Bend ten cents for catalog. 
Wanted: Hecond-hand Springfield type mount¬ 
ings. 

C. 0. YOUNG 

517 South Mala >1, Eait Hartferd, Cenn, 


ALUMINIZING 

NEW SURFACE-HARDENED ALUMINUM 
COATINGS 

with greater resistance to mechanical abrasion 
and uniformly superior In reflectivity at the 
same reasonable prices maintained In the past. 
Coating Prices: 4" —$1.75, 5'—$2.00, 6" 
—$2.50, 7"—$3.00, 8"—$3.50, 9"— 

$4.25, 10"—$5.00, 11"—$6-50, 12"— 

$7.50, and 12 1 j"—48.00. Larger lint up 
to 36 inches in diameter on request. 

Diagonal Coatings for diagonals of the fol¬ 
lowing widths : 

lb"—50c. 1 ’V'—60c, 1 V 4 "—75c, 2* 
—$1.00, 2 Vi” —$1.25 end 3"—$1.50 

LEROY M. E. CLAUSING 

5507*5509Vi Lincoln Ave. Chicago, III. 

For 

Scientific and Technical Books 
try our BOOK DEPARTMENT 

_SCIENTIFIC AMERICAN 


-TELESCOPE MAKERS—; 

MIRROR OUTFITS 

Com piste with 2 gUu dlsat, correct thickness. abra¬ 
sives, tempered pltsb. route template, Instructions, ete. 
Finest quality guaranteed, t" 54 00 

PYREX KtTS as above, 6"—$6.00; t"—R.OO 

PYRSX MIRRORS 

Made to order, correctly figured, pol¬ 
ished, parabolized and alumlnlxod. Writ¬ 
ten guarantee. Prices upon request. 

Wa de polishing, parebollzlni and aluminizing. 
MIRRORS TE8TED FREE 
PRISMS GUARANTEED SATISFACTORY 

I "—$2.75: I ‘/a"—$3.75; H/,"—$4.54); 

PrItm«, experimental, I"—$1.75; IV«"—$2; I«/**'—$2.25 
RAMSDEN EYEPIECES— finest quality lenses 
in brats mountings, standard l V *" dlam. 

Ya~ er V/’ F.L. „ .. $4.00; P F.L. $2.50 

¥4 F.L. 3 lent eyepiece stand. I Va" dia. $3,00 

KELLNER 3 lent arthoteeplc eyepiece l<4" F.L. $4,00 


CELLS, aluminum, adjustable, 8"—$8.; 0"—$5. 

SPIDER PRISM HOLDERS, adjustable $2.30 
RONCHi TEST GRATINGS—etched on glass, tx RQ 
In standard I Va" eyepiece meuntingi . * I 

KKKK catatoff Telescopes, AHoroscopes, Binoculars, 
ete. Instructions for Telescope Making , 10c . 

PRECISION OPTICAL SUPPLY CO. 
1001 6. 163rd St mat Naw York City 
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Fourth Edition 
Revised 
Autumn , 1935 

AMATEUR 

TELESCOPE 

MAKING 

The Reflecting Telescope 
Tools and Materials 
Foucault’s Shadow Test 
Polishing the Glass 
Final Shaping 
Finishing Touches 
Mounting the Mirror 
The Refracting Telescope 
Grinding the Lens 
Testing and Refining 
Mounting the Lens 
Adjusting the Telescope 
How to Find Celestial Objects 
Telescope Housings 
Theory of Eyepieces 
Types of Eyepieces 
Making Eyepieces 
Design Principles of Mount¬ 
ings 

Motor Drives for Telescopes 
Solar Research for Amateurs 
Making a Spectroscope and 
Spectroheliograph 
Making (impound Telescopes 
Making Optical Flats 
Making a Sun Spectroscope 
Photographing with the Tele¬ 
scope 

And a “miscellany,” being a 
200-page mine of useful informa¬ 
tion, mainly practical, based on 
amateurs’ actual difficulties, con¬ 
cerning 1001 aspects of amateur 
telescope making, and contain¬ 
ing a multitude of bints, wrinkles 
and suggestions on grinding, pol¬ 
ishing, testing and shaping. This 
part includes minutely detailed 
30-page instructions for silvering 
glass, which leave nothing to the 
beginner’s judgment. 

500 Pages. Profusely illus¬ 
trated with more than 300 
figures and photographs. 

AMATEUR 

TELESCOPE MAKING 

Postpaid $3.00 domestic 
$3.35 foreign 

SCIENTIFIC AMERICAN 
24 West 40th Street, New York, N. Y. 



Figure 6: Hole, Patadena, Calif. 


to be deliberately introduced as jokris.” 

Some years later—that is, a year ago -we 
invited the writer of the above comments 
to prepare for Vol. II of “A.T.M.” a de¬ 
tailed chapter on photographic lens mak¬ 
ing, for we were still hypnotized by the 
desirability of making such data available 
to th<' amateur and hoped there might be 
some possible way out. This is his reply: 

“1 believe it would be impossible to write 
a chapter on the general subject of photo¬ 
graphic lens construction, because the 
mathematical treatment of comatic, astig¬ 
matic, sinical, chromatic, spherical, distor¬ 
tion and flatness errors would occupy an 
immense amount of space, even if the rudi¬ 
ments and one example only were taken. 
The absolutely necessary discussion of glass 
t>pes and the graphic methods of ‘bend¬ 
ing’ compromises would consume more 
space, as would the discussion of the rela¬ 
tive merits of the various corrections for 
different purposes. And, even if you were 
to give me 500 pages, quarto, 1 should have 
neither the time nor the ability to write such 
a treatise. You know I’m neither a Frauen- 
hofer, a Rudolph nor a Conrady. 

“1 can compute for you, however, some 
examples, giving glass types, radii, thick¬ 
nesses, separations and iris positions for, 
say, an //4.5 Tessar, an //4.5 Cooke triplet, 
an / 6.8 Goerz Dagor, an 1/63 Rudolph 
Protar, or some su^k popular combination. 
However, when the amateur had read the 
dope, he would find that the glasses he 
could obtain from B. & L., Chance, Schott 
or Gobain would not have the precise con¬ 
stants called for. Values would be sure to 
differ by several units in the fourth and 
possibly in the third place. He would then 
have to recompute his system for the new 
values, which would mean that he would 
need to he quite proficient in the art. 

“In a doublet astronomical objective, it 
is easy to work to the ‘V’ figures of a pair 
of glasses in order to get fair chromatic 
correction, and then to figure one Hurfaee 
in order to approximate spherical correction 
for visual rays, since the axial image is all 
that matters. In a photographic lens, though, 
20 or more compromises must be made, and 
few errors are completely eliminated, since, 
in order to cover u large field sharply at 
a large aperture, on panchromatic plates, 
relatively minor errors must remain in order 
that major faults may be eliminated. In 
order to cover 40° on 35 mm. film at / 2.0 
apochromatically, "within only 04)1 mm. of 
true sharpness, Lee had to use ten com¬ 
ponents, two of them unstable in air!” 

Well, there vrts are—where? Nowhere, 
apparently. Incidentally, the man who wrote 
that letter is not a professional in any 
sense; he is a chemist who makes telescopes 


and so on as a hobby. But he 
dislikes answering letters and 
that is why we cannot give 
his name here—from past ex-, 
perience, he would probably 
shoot us. In fact, any mention 
here of any man’s name always 
brings him a big batch of those 
six-page letters (without even 
return postage being includ¬ 
ed!), using up all his spare 
time and more, if he is kind 
to all. 

We replied to the letter: 
“Your answer gives me a good 
laugh: you talk yourself into the 
proposed writing job and then 
right out again. Rut your logic is water¬ 
tight: to give the background stuff would re¬ 
quire a book; some examples might be 
given; but then, the exact glass not being 
obtainable in each instance, the amateur 
would he just where he started. I shall pub¬ 
lish this sometime and if the readers who 
have asked for full instructions for mak¬ 
ing an anastigmatic lens don’t still think 
l am in the Ananias Club they will stop 
leasing for them and materially lengthen rny 
life.” lie replied: “Too had about the 
wet blanket I pulled over the photo lens 
flame, hut facts are farts. My own computa¬ 
tions ha\e been performed solely to fill some 



Figure 7: Shafto, Neptune, N. J. 


personal need. I don’t do outside jobs.” 

The same man also wrote this: “I can’t 
sit down with a couple of reciprocal and 
log. tables and a glass list and design, say, 
an anastigmatic magnifier. Each job has 
meant looking up forgotten equations and 
eikonels, brushing up on a differential or 
two, making a dozen graphs to assist in 
balancing compromises and then beginning 
algebraic third order work, which must be 
followed by trig, ray tracing. The tracing 
takes five to 100 hours and may show higher 
order faults which make it necessary to re¬ 
compute some of the system. In other word*. 
I stumble along, consulting Steinheli, Heat¬ 
ings, Gardiner, Conrady and Taylor from 
time to time, A good computer would be 
finished when I was half through.* 

Another amateur who has dope much 
lens designing writes Sn the same vpfct: 
‘The stuff you send me tjust quoted —EdA 
clicks with what Tve always said—that you 
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can't give ‘simple rules for calculation of 
optical instruments.* They are invented, not 
calculated. Every new item is a new prob¬ 
lem. After you’ve traced rays through 100 
or more sets of lenses you learn about what 
to expect, but you couldn’t tell anybody 
how, any more than you can tell why you 
like the little red-head on the end better 
than the blonde in the middle.’* 

Not, however, that all this will stop the 
requests for “detailed instructions for pho¬ 
tographic lens making,” since they coine 
mainly not from amateur telescope makers 
but from outside. But with these various 
comments now in print, all we shall have to 
do in future is to tell them which back 
number to buy. We inserted them here 
merely to save ourselves future hard work! 
But even yet we harbor a bull-headed hope 
that, someday, somehow, someone will find 
a way to impart the “dope.” 

W HILE telescope making is not gener¬ 
ally a juvenile hobby, a few keen lads 
have made good telescopes. Wilson Hole, 
340 South Greenwood Avenue, Pasadena, 

(California, has arranged a double yoke in 
“wheelemout” fashion (Figure 6). His use 
of a deep section for the yoke sides is pleas¬ 
ing to look at and lends steadiness. His 
carriage has four corner screws — V/* bolts - 
which screw down to give a solid stance, 
much as a wrecking crane lets down corner 
screws or a dredge pokes down spuds and 
ceases merely to float. Hole, a young friend 
of R. W. Porter’s, writes that he has made 
about five mirrors and completed three tele¬ 
scopes in the past two years. He hopes to 
join the A.A.V.S.O. His age is 14. 

Figure 7 shows a mounting of angle iron, 
made by Eugene Shafto, 1114 Corlies Ave., 
Neptune, N. J. The yoke, with split ring, is 
arranged the same us the one on the 200" 
telescope at Ml. Palomar. The ring is of 
hard wood, bucked with iron. The mukrr 
submits a list of expenditures, which totals 
$16,75 for the 8" telescope. 

A second keen lad who has made good as 
a telescope builder is George Economy, 108 
Auburn St., Manchester, N. H.—see Figure 
8. He is 13 and did the job in three weeks, 
making a model described in earlier edi¬ 
tions of “A.T.M.” by John M. Pierce. The 
entire cost, he writes, was $15. I 


We don’t blame you for wondering how we can sell 
Atemsco Astronomical Oculars for 

ONE DOLLAR EACH 

But read thi* unsolicited testimonial received from the President of the 
Charlotte Amateur Telescope Makers Club of Charlotte, N. C. 

,r Thc rn«iml>ers uf thin club wl»h to ntprcsw their ureat admiration for the not of eye¬ 
pieces purchased from >ou for one dollar each, The 1',*" efl ofiilar In flawleiu. The 
Vi" efl elves excellent definition and the Vi" ghes a fine \le\v of (Saturn. The 
V4" efl haa g lory large field, practically a* large as the general run of Vi" efl eye¬ 
pieces. ” ' 

Save 75% by u*ing Atemneo Oculars 

Build a telescope and enjoy a lifetime of thrills and pleasure 
Amateur Telescope Makers Supply Co., 24 West 20th Street, New Vork City 


For the Telescope 
Maker and User 

Mirrors, fiats, prisms, eyepieces, focusing 
tubes, finders, and other accessories for the 
telescope, \chromatic Barlow lens, in cell 
and 1 1 J in. lube, for use in the eye tube of 
telescope, increases power of eyepieces up 
to three times with satisfactory definition. 
Send stamp for circular and price list, 

C. W. LUSK 

Optical Instruments 

12 38 W<?*t 39th Street Lon Angeles, C«Uf. 


Atemsco Eyepieces 

1 Pin Brass and Fiber Mounted Rams- 
den 1 > 4 " B.F L. --«//' V F.L, - Vi" E.F L. 
- $1 00 Postpaid Solid Ocular - * #" F. F.L. 

Fibct Mounted $1 00 Postpaid Terres¬ 
trial I" KFL 4 Lens System Guaran¬ 
teed $.L00 Postpaid. 

Circular for Stamped Envelope 

Northwest 

Amateur Telescope Supply Co. 


Bl'ILD YOI B OWN 
REFLECTING TELESCOPE 

0 Inch KIT $4.50 

8 inch KIT $7.75 

Kits contain 2 glass discs, all abrasives, rouge, 
pitch, and copy of instructions. 

We manufacture our own Eyepieces, 
ltamsden—1", L". •• $5.00 

Orthosroplr'? -", Vi". ’4". V«". ’4" $12.50 

Catalou Frte Instruction* Ten Cmls. 

OPTICAL RE8EARCH LABORATORIES 
Lorehmont N»w York 


P.O. Box 945 


Waihburn, Wisconsin 


KITS OUR SPECIALTY 

6" kit $ 3.75 Pyrex 5.75 

8" kit 6.75 Pyrex 8.50 

10" kit 10.00 Pyrex 13.95 

Kits contain 2 glass discs, 8 grades of abrasives - 
(fewer do not insure an optically perfect surface) 
rouge, pitch or beeswax, and Instructions. 

Money-back guarantee 
ONLY BEST MATERIALS SUPPLIED 
(tend for free catalogue) 

M. CHALF1N, 1425 Longfellow Ave., New York, N. Y. 



TRADE MARKS 


UNFAIR COMPETITION 


By ORSON D. MUNN 


A Trade Mark is an intangible asset of a business, yet its 
actual value may prow so large that it becomes the very 
foundation on which depends the whole structure of the busi¬ 
ness. Because of this fact, every business man should have 
available such information on trade marks as will enable 
him to judge with a fair degree of accuracy the desirability 
of any mark which he may he considering. 

Here, in one handy volume, written in non-legal terms, is 
a simple yet comprehensive interpretation of the Federal 
statutes and the body of common law relating to trade marks 
and unfair competition. 

Price $1.00 postpaid 

Published by SCIENTIFIC AMERICAN 
24 West 40th Street, New York. N. Y. 


Figure 8: Economy, Manchester 
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nothing more than a series of cylinders, open 
at both ends, which project through the 
bottom of the receiver cabinet. The rear of 
the cabinet itself if cloaed in, so that sound 
waves radiating from the rear of the loud- 
speaker must seek outlet through the resona¬ 
tor or tone tubes. 

Under ordinary circumstances, the sound 
waves radiated from the rear of a loud¬ 
speaker extend into free air and, by means 
of reflection from the wall of a room, or by 
direct transmission through the air sur¬ 
rounding the receiver cabinet, reach the 
front of the loudspeaker. Due to the dif¬ 
ference in phase between the front and rear 
sound radiations from the loudspeaker an 
interference is set up and certain frequen¬ 
cies are attenuated. The maximum amount 
of attenuation takes place at the low fre¬ 
quencies with the result that bass response 
from the loudspeaker is often deficient. 

By means of tone tubes or acoustic neu¬ 
tralizers, the air set in motion by the back 
waves from the loudspeaker is caused to 
flow from the ends of the tubes in phase with 
the front waves, so that cancellation no 
longer occurs. Instead, the back waves re¬ 
enforce the front waves, with a consequent 
increase in the efficiency of sound projec¬ 
tion. Thus, by providing this simple means 
of making the back and front sound waves 
from the loudspeaker additive, the bass re¬ 
sponse is increased above the normal limits 
of the loudspeaker. 


Netherlands 

Broadcasts 

B ECAUSE of its extensive colonial pos¬ 
sessions the Netherlands is interested 
in developing short-wave broadcasting along 
the lines of imperial broadcasting in Great 
Britain. The Phohi (Philips Broadcasting 
Holland-East India) has taken the initia¬ 
tive in this matter and now has four dis¬ 
tinct short wavelengths at its disposal. It is 
proposed to increase the power of one of 
the transmitters to 60 kilowatts to insure 
its being heard as well as the stations of 
other colonial powers. 

The transmission of propaganda broad¬ 
casts to the United States by these stations 
to stimulate travel in the Netherlands is 
now under consideration, the plan being 
to broadcast three hours a week. 


Noise Filters 

A NOISE filter is a practical, inexpen¬ 
sive device designed for the purpose 
of reducing or eliminating certain forms 
of noise in radio receivers, but a noise 
filter is no cure-all. 

A noise filter will not reduce or elim¬ 
inate noise which reaches the radio re¬ 
ceiver via the antenna. It is not designed 
to do so. It is of value only in such cases 
where the noise interference reaches the 
receiver via the power source—A.C. outlet, 
D.C. outlet, 32-volt lighting plant, or 
storage battery operated vibrator power 
supply. 

U is an easy matter to determine if noise 
enters the receiver through the power line 
or by way of the antenna. Turn on the 
receiver and tune to a point between sta¬ 
tions. Then disconnect the aerial and 
ground (ot the two leads of the antenna 
if a doublet is used). If the noise disap¬ 
pear* or Is greatly reduced, the chances 
are that the noise is being picked up by the 
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antenna system. On the other hand, if the 
noise persists, and is not reduced appre¬ 
ciably when the antenna system is discon¬ 
nected, then it is safe to assume that the 
noise is being fed to the receiver through 
the power line. In such an instance, a good 
noise filter (not the type you can buy from 
peddlers on street comers) connected be¬ 
tween the electric outlet and the receiver 
power plug will reduce or completely elimi¬ 
nate the disturbance. 

If the noise is fed tO'the receiver via the 
antenna, a noise-reducing antenna syBtem 
should be employed. If one is used and the 
noise still persists, then the horizontal 
doublet wires should be raised to a higher 
level, or suspended in a different direction. 

Neither the noise-reducing antenna nor 
the noise filter will reduce interference from 
natural static. 

Self-Powered Portable 
Radio 

A SENSITIVE receiver about half the 
size of a golf bag, weighing only 18 
pounds, and operated entirely from dry¬ 
cell batteries, is the latest development of 
the Crosley Radio Corporation. 

This new receiver, shown in the accom¬ 
panying illustration, is truly portable in 
every respect. The carrying cate houses the 
receiver chassis and the battery compart¬ 
ment. The loudspeaker is attached to the 
side of the case and is connected to the 
receiver by means of plugs which may be 
removed from the jacks on top of the car¬ 
rying case when it is desired to use head¬ 
phones. 

Because of the high sensitivity of the 
receiver only one foot of antenna wire is 
necessary and a ground connection need not 
he used at all. There are^no attachments to 
lie made to exterior points, and if one 
wishes, the set can be placed into operation 
and used while walking, or on bus, automo¬ 
bile or train rides. Tike fact that it is port- 
aide and ready for instant use, gives the set 
a much wider scope of usefulness than the 
ordinary type of receiver. 

By means of the hegjifchones the receiver 
can be used at, say, a football game without 



The new self-powered portable re* 
ctiver described in these columns 


disturbing those sitting nearby. It would 
he possible, then, to watch the game and 
simultaneously follow the play-by-play 
broadcast from a local radio station. 

The receiver employs six dry-cell type 
tubes and has & standard airplane-type tun¬ 
ing dial. Since a ballast tube is used to con¬ 
trol filament voltage to the receiving tubes, 
no auxiliary control other than the “on-off” 
switch is required. 


N 



TADS from eifht to eighty find a 
^ new thrill in the building of a 
short-wave or all-wave radio. Mom, 
Sis and the entire family find added 
enjoyment and pride in listening to 


it. THE MEN OF THE FAMILY 
HAVE PROVIDED A SOURCE OF 
ENJOYMENT FOR THEIR HOME. 
And the BIG, FREE Blue Ribbon Ra¬ 
dio Catalog made it possible by point¬ 
ing the way to effortless, economical 
buying of kits, parts and tubes. 



BUILD YOUR OWN RADIO 

Build one of th# radios d#icrib#d in va¬ 

rious technical magazines! We have com¬ 
plete kits and parts for all of them (di¬ 
rections FREE with each kit). More tnan 
50,000 radio itams described In the Blue 

Ribbon Radio Catalog make your selec¬ 

tion easy—saves you money. All parts 
subjected to vigorous tests before baing 

listed. A complete line of receivers is 

shown in the Catalog— 

SEND FOR IT TODAY I FREE 


Give Electrically 

operated preeente 

th if year] Our |JH* 

eial XMAS CATA- 
tOG contains wen- 
»J« teye. 






Eleetrle toys make Ideal 

J lfts for the yaunsetare. 

full line li deter I fed 
In the Xmae fatales. 
Sand far YOUR eapy at 
ante. Compare prleaa. 


WHOLfSMf RADIO SERVICE (0 

» f u rui vnn d m v v 


’ NEW YORK N Y 

IOCJ MKTH AVI' 

CHICAGO ILL ATLA1 

dOi V.- .IXCKSON tii.V11 >r, w •, » 


ATLANTA GA 


■ I 

■ WHOLESALE RADIO SERVICE OO.. INC. | 

* IDO Sixth Avtnut, Naw York. N. Y. f 

■ Check • 
I Rush Free Hue Ribbon Radio Catalog 4S-US ( ) 9 
f Rush Free Xmas Electrical Catalog 47-L21 ( ) | 

| Name...,. . I 

| Street. J 

§ City... . .State... . J 

i..-..—j 
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JACOBS’ PERFECT 
FILING SYSTEM 

for 35 mm. Negative* 



—Accommodate* over 7000negatives 
—No Scratching 
—No Rubbing of Films 
—Printed Record on Envelope 
—Box for Filing Films 

A jrlancp at each envelope allows one to see at 
n gin nee what It contains, also n record of 
shutter atop and time of each picture Also a 
place for "Remarks" a reeoid of date and 
light factor. These Individual envelope icoords 
arc repeated on a muster icoord foi <as\ 
t|Ulck ieferencc. 

The box has two compartments, one In 
the front, one in the rear, for Index cards 
and sufety envelopes respectivel>. 

It Is lmiHisslble to lose one single frame or 
picture Imcause « piece of film cannot got out 
of the parchment insert 

Prevents prized film* from 
getting scratched, rubbed 
or lost. 

Price 90.00 

Drawer style $7.50 

Extra Envelopes. 

$3.00 per 100 

Extra Parchment Envelopes. 

$1.00 per 100 

Mail Orders Filled 


RHAC0 TUBULAR 
DIRECT VISION FINDER 



Readily attached to any hand camera of 
the fold ing type. It clearly allow* the 
angle of view given by the lens usually 
fitted. Brilliant direct image with cross 
lines for levelling. Length 2% indies. 
There are 2 models—one for miniature 
and one for regular cameras up to 
Post Card sizes. 


Price 92.7S each 

Mail Order* Filled 
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Conducted by JACOB DESCHIN 


! Photographing 
Domesticity 

T HE life domestic as a photographic 
possibility is a veritable gold mine if 
we will take the trouble to look around, 
j The next time you are obliged to stay in- 
I doors for one reason or another, such as 
had weather or pure inclination, let your 
ga/e roam leisurely about the little world 



"A Sunny Corner” 


that you call home. You will be surprised 
how many camera subjects will take shape 
before you that you had never suspected; 
how nooks and comers, made humdrum 
through long familiarity, how the daily rou¬ 
tine, apparently uneventful because of close 
association and repetition from day to day, 
suddenly appear new and attractive when 
| observed from the point of view of the 
j camera. 

You will do best to set your camera on 
a tripod or other firm support and study 
your subject carefully. Sometimes you may 
wish to include a human subject, in which 
ease the latter will be merely a part in the 
general composition and not the main fea¬ 
ture. In most instances, however, you will 
find the inclusion of human subjects un¬ 
necessary—sometimes detrimental, in fact. 
\ view camera will be best, though any 
camera will do 'vrJjuch has a ground glass 
on which to corajMyf the subject. A camera 
of the simple bellows type having a direct 
view finder ne«} not be a handicap if you 
measure the distance carefully, stop the 


diaphragm of the lens down sufficiently to 
get over-all sharpness (where this is de¬ 
sired, as it probably will be in most in¬ 
stances) and, because it will often happen 
that you are obliged to include more in the 
picture than you wish, use the enlarging 
method of printing in order to cut out the 
extraneous matter and yet get a good sized 
print. 

The most appropriate lighting for this 
type of camera work is that which you find 
illuminating the subject when yon spot it. 
Since lighting makes the picture, it is light¬ 
ing that will reveal the picture possibility 
to you when you first view it. The light may 
come from a table or floor lamp or it may 
he some arresting effect caused by daylight 
coming directly through a window or re¬ 
flected from a light-toned wall. Sometimes, 
as in the case of “Kitchen Curves,” you will 
find it necessary to use strong artificial light 
carefully directed to obtain a desired re¬ 
sult. In this case, the subject called for an 
even light over the entire area. Two re¬ 
flectors were therefore used, each contain¬ 
ing a single Photoflood bulb, and their 
position so disposed that the entire area wu*> 
evenly, or, to use the more technical term, 
flatly, lighted. 

The majority of subjects will he found to 
he worth while because of the peculiar way 
in which daylight falls upon them, as in 
‘ A Sunny Corner” and “Wash Day.” The 
latter was photographed from the rooftop 
of an adjoining building, the subject hav¬ 
ing been found appealing because of the 
long shadows caused by a late afternoon 
sun. “A Sunny Corner” seemed to justify 
an exposure by its simplicity, sense of 
peace, its coziness and warmth and gener- 



H Wa*h Day* 











ally by its genuineness. The atmosphere of 
the corner was found to he aided by the 
almost total lack of detail in the black part 
of the picture. 

Simplicity is the keynote of the domestic 
life. The worker who attempts to photograph 
it sympathetically will soon sense this; he 
cannot succeed in this work until he does. 
After he begins to appreciate the pictorial 
value of familiar things he will find sub¬ 
jects by the dozen where formerly he saw 
very little. _____ 

A Horrible Example 

F OR the edification and moral instruc¬ 
tion of our readers, we offer this month 
the example of a photographic novice who 
made the fatul error of believing that the 
purchase of an expensive camera imme¬ 
diately makes the owner a good cameraman. 
Of course, we know this is not so, and it may 
he that if we asked the Horrible Example 
if he thought this were so, he would deny it 
also. But the fact remains that his actions 
certainly would contradict him severely. 

The sad story follows: Induced, as who 
is not these days, to join the camera clan, 
the Horrible Example purchased a 15-dollar 
outfit that seemed for a beginner a fairly 
good piece of equipment for the ordinary 
purposes he originally had in mind; namely, 
pictures of the family, friends, and othei 
run-of-the-mill subjects. His first results 
showed under-exposed or abnormally over¬ 
exposed negatives with the consequence of 
poor prints and, in some cases, no prints a! 
all. He blamed the camera, of course, in¬ 
stead of himself. On questioning him thin 
department found that he had taken so little 
trouble to acquaint himself with the funda¬ 
mentals of photography before attempting 
to uae the camera that he did not even know 
the difference between an under- and an 
over-exposed negative, invariably closed hie 
diaphragm down to F:22 because, be said, 
he wanted to get everything sharp (ignor¬ 
ing, of course, the fact that there had to be 
enough light available to permit him to do 
this), and so far misunderstood the mean¬ 
ing of lens speed and shutter speed that, 
being told that his lens was “speedy” he 
made an indoor shot under poor lighting 
conditions at the fastest speed his shutter 
would permit l 

Believing, as we must assume he did, 
considering his subsequent actions, that the 
fault was not his but the camera’s, he 
bou^t another—F:35 lens, reflex mir¬ 
ror, and all, for about 40 dollars. Strange as 
it appeared to him, the pictures still would 
not “come out** properly. He now turned, 
a novice of three weeks* standing, to ama¬ 
teur movies, paying jtf>0ut 200 dollars for a 
16-nun motion picture camera, a projector, 


screen, arid so on. He seemed to 
have a little better tuck with this, possibly 
because of the 'F:U lens and the advan¬ 
tages of the short-focus lens. Still hankering 
for a still camera as atPadjunct to his movie 
activities, he purchased an 80-dollar twin- 
lens reflex camera and ther last this depart¬ 
ment heard of this bewildered young man’s 
camera experiences was that he accidentally 
dropped it into a fish bowl while trying to 
take his first picture with it! 

The Horrible Example who has been the 
subject of this discourse is a family man 
fully in possesaion of his faculties, he has 
money in the bank, and is a respected mem¬ 
ber of his profession. His case is typical; 
the reason some do not go the lengths he 
did is because they do not have the money 
to do it with. Persons like these should not 
he discouraged hut, when they will listen, 
given suitable advice so that photography, 
either as hobby or profession, may maintain 
the high standards to winch it is entitled. 


Twin-Lens Reflex 

R ECENTLY imported, the new f Fothflex 
.twin-lens reflex offers camera hobby¬ 
ists a choice of E:2.5 or F:3.5 lenses, direct 
focusing on a viewed-from-ahove ground 
glass, focal-plane shutter speeds from 2 sec¬ 
onds to 1 500th, built-in delayed action 
shutter device, automatic exposure counting, 
and other features in a metal body camera 
without a bellows. Matched lenses for view¬ 
ing and photographing permit the user to 
^ee the subject up to and during exposure. 
The camera makes 2*4 bv 2Y inch nega¬ 
tives, 6, 9, or 12 to the roll dejM-nding on 
tho tvpe u-rd. _ 


"Stopping” the Moon 

W HAT is the longest exposure the 
moon will stand without showing 
movement on the negative? This depart¬ 
ment set out one night at 10 p.M. to find out 
and here is what it learned: Exposures 
varied from one second to several minutes. 
The diaphragm opening was F:45 and 
35-mm. film was usedYficlargement of the 
results to about a dozen diameters indicated 
that an exposure of 30 to 45 seconds could 
safely be made without showing noticeable 
movement, though a full minute’s exposure 
did show a definite sign of “doubling” up. 
The accompanying illustrations show the 
results of exposures made at 10, 20, and 30 
seconds, and one minute. Since many night 
pictures can be made within less than one 
minute provided a fast enough lens and 



30 rec. 1 min. 


Take Your 8MM 

MOVIES 

In 

Full Color 

with the 

BELL A HOWELL 

FILMO 

AOI HLi: EIGHT 
MOVIE CAMERA 



Bring your travels and adven¬ 
tures home with you ... as life¬ 
like as the day they happened! 
Enjoy them all over again in 
FULL COLOR. Built with typi¬ 
cally fine Bell & Howell crafts¬ 
manship throughout, the com¬ 
pact Filmo Double 8 has a fine 
interchangeable F2.5 lens, a 
built-in exposure calculator to 
eliminate guesswork, and 4 
speeds from slow r to fast motion. 
It takes either Eastman Black & 
White or Kodachrome Film. 


Price #|| 0- 00 
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Welta 

Roll film 
Camera 

$42-50 



Half #1-0 film , . . takes lfl shots 1 \ 

L’V rtiolce of UAKSAK ANASTKIMAT 
F'2.H or Meyer TriopJun F:2.!>. t’ompui 
shutter self -erecting. 


Volgllander Duo Re§§a 


S x 2'* or 1ft half vl/o FkIuUvc shutter to 
lfJtlMh *t*r. Ucmutc releaxp . . . brilliant and direct 
fluid, Volaiai F 1 "> lvn-> Easily wuitb^J^WA rA 
*1' . at MVHS 


Foth Derby 


Mluienin of ultra value f<tf al plane 
-butter to I/.tOOtli Delayed action . 
to mm Foth Anustlouat K 3.t at Jl.iis 


# Weill Miniature 

-A superb camera 11(1 xhots—with \< 
I' 2 lens Hupid Compur to 1 
Sperlul at UAHS 


$ 23.75 


' $ 62.50 


S*ncf for new free Bargainsrama: Sec. 
I—16 mm. #224. Cine. £ec. II—55 
mm. #216. Sac. Ill—Taxt Books 

#220. S«c. IV-Still Cameras #223 

Sac. V—Kansas #221. 



Bass says: “Take SOUND 
Movies as EASILY as 
Silent—” 

$350 RCA 16 mm. 

MUNIS CAMERA 


News model ready 
to use—I" F3.5 lens, 
built-in Microphone 
and 3 dry cells 


$210 


Ah sole distributor Biss 
now offers these RCA 
SOUND Cameras at a sub¬ 
stantial Having of 40%. 
Write for free literature 
and list of equipment. 


1 I superpan film is used, it is apparent that 
the inclusion of the moon when desired is 
quite within the realm of possibility. Try 
it sometime. 

Loading Bulk Film 

A NOTE of caution to buyers of 35-mm 
film in bulk: This department has dis¬ 
covered on two occasions that after exposing 
a roll of film cut from a 25-foot roll, the last 
two or three negatives were found to have 
large numbers punched through them. 
Handling the film by the edges in abso¬ 
lute darkness, an one is obliged to do when 
loading film on a spool, it is impossible to 
detect these perforations, and as a result 
two or three exposures are spoiled. The 
way to avoid this is to feel along the end 
of a new hulk roll and cut away a strip the 
length of the perforated part. 

Let the Highlights 
Fall— 

T HE old-time photographer’s rule to “ex- i 
pose for the shadows and let the high¬ 
lights fall where they may” was recently 
observed by a modern photographer in a 
manner that must have come as a distinct 
shock to camera-hobbyists. Mr. Steichen 
was the photographer and his photograph, 
used in an advertisement, showed a sun¬ 
bathing female nude reclining on a white 
stone staircase. The figure was in good tone 
throughout hut the staircase was so flooded 
with sunlight that hardly more than a sug¬ 
gestion of the stairs was visible, the rest 
being “blank paper.” Mr. Steichen evidently 
permitted the “highlights to fall where 
they may” deliberately in order to bring 
about the impression of strong sunlight. 
Mr. Steichen is a photographic genius and 
whatever he does in his line is worth any¬ 
body’s attention. His implied lesson here j 
seems to he that when a certain effect is 
desired “anything goes.*’ 

The Child at the Zoo 

W HAT would happen to the zoo if there 
were no children to visit its inhabi¬ 
tants? Certainly it would lose much of 
its interest, for half the pleasure derived 
from the zoo by adults is in watching the 
pleasure it gives the youngsters. The next 
time you take a child to the zoo don’t forget 
to bring your camera. You may find you 
have more fun photographing the child en¬ 
joying himself, particularly in feeding the 
exhibits, than in seeing the animals. In 



Dept. AD, 179 W. Madison Street 
Chicago, Ill. 

Camera Headquarters for Tourists 



Build a 
Photographic 
Library 


Leica Manual, by Willard D. Morgan 
and Henry M. lister. A beautiful hook 
of over SOU pages dealing with all 
phases of miniature photography. It 
covers such subjects as panoramas, 
photomicrography, dental, stage, and 
aerial photography, photomurals, infra¬ 
red, and many others. $4.00. 

Practical Amateur Photography, by 

William S. Davis. Deals with the 
whole subject from the origin and 
growth of photography to the latest 
types and uses of cameras. 264 pages, 
illustiatcd. $2.40. 

Photographic Enlarging, by Franklin 

J. Jordan. A complete treatise on en¬ 
larging, discussing not only the neces- 
saiy equipment hut all of the dark¬ 
room piocessing dodges which may 
he employed, combination printing, 
mounting, and lantern slides. It is 
written in a light yet thorough-going 
manner. $3.70. 

Free-Lance Journalism With a Cam¬ 
era, by Rujus H. Mallinson . Many 
serious amateur photographers would 
like to know how to make money with 
their cameras, here is a complete guide 
to that work. It tells not only how to 
make salable pictures but also bow* to 
market them. $1.65. 

The Fundamentals of Photography, 

by C. K. K. Meet. Not only tells how 
to take and finish pictures but gives a 
solid foundation of the principles of 
photography. $1.10. 

Portrait Lighting, by Frank R. Fra - 
pric. Takes up the rapid development 
in the last few years of artificial light¬ 
ing for indoor photography. $2.15. 

Modern Development, by F. R. Fra - 

pric. Describes all methods of develop¬ 
ment, stressing particularly modern 
factorial and thermo methods. All for¬ 
mulas are given. $1.10. 

Camera Lenses, by Arthur U r . Lock¬ 
ett. Explains simply and clearly, yet 
with scientific accuracy, all the under¬ 
lying principles of lenses. 85c. 

Infra-Red Photography, by S. O. 

Raiakngs. A treatise on the use of pho¬ 
tographic plates and films sensitive to 
infra-red. Exposure and processing arc 
fully covered and many formulas are 
given for sensitizing. $1.65. 

Prices Quoted Include Postage 
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Correct Exposure 
and Distance at a Glance 

For Correct Distance 

BOB DISTANCE METER 



Small, ('(impact, Precise, Operates at a 
Glance, Indicates Correct Distance Im¬ 
mediately from ft. to Infinity. Includ¬ 
ing leather case $6.50 

For Correct Exposure 

Leudi EXPOSURE METER 

Smallest In Size, least expensive, most 
Easily Operated Optical Exposure Meter 
made. Including purse $2.15 

Aii f your Dealer or write for Literature 

MIMOSA AMIRICAN CORPORATION 

483 Fifth Avenu* New York 


Sg i&VSS BARGAIN BOOK / 
£?-■. CAMERAS & SUPPLIES 






^ ** £ tatMt dfrr«k*>m«pU in 

rhafjk BaCTo h /,:s , ‘.. H rp*,.te: 

jm Off***hundred* of •m*t In*. moo#! 

Vy'csOsi. Lrirsi. 

nr unlnmtnt In tmle. 


C*m*n-.-- . - - - - 

roor old ctot«r* or •qnlp«n*nt In trade. 
Writ* for fr»« t>*rr*Jn book now! 



Splendid opiwirtuftitMm. Pr^j^rr In 

• p»r*> tim*. K*»y plan \u revC.ua 
eiperietx-e tiwloil, common *'li'*ol 
odurttton • 'ilLotent Send lor ire* 
booklet ’ Opportunities In Photo«r»- 


I r*q»iiremeii 

_ _. Ptioloiraphy 

Dept. 328* 

>801 Michtsan Av«. Chicago, III. 


T^WTy Electric AGITATOR 

for mil Miniature Film Tanks 

Ends drudgery —natures uriIform <le 
\cloprnent Plugs Into ordinary lip tit 
circuit timed for American current. 
Will not slosh or spill (In eloper 
Fully insulated, beautiful- # 
ly finished—At your deni 
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Profitable Photography 
with the 

Miniature Camera 

By Edwin C. Buxbaum , A.R,P.S. 

B ESIDES having a consider¬ 
able amount of fun with the 
miniature camera, making trick 
“shots/’ art photographs, and the 
like, you can also use it for spe¬ 
cial paying work. This little pa¬ 
per-bound booklet of 72 pages 
tells not only how to make in¬ 
teresting photographs that are 
salable to news agencies or mag¬ 
azines but also gives many clues to 
the very large number of types of 
photographs that can be sold. For 
those who wish to mix profit with 
pleasure this booklet should prove 
most helpful.—$1.10 postpaid. 

For tale by 

SCIENTIFIC AMERICAN 

24 Vest 40th St n New York, N. Y. 

-- 


“Feeding Time at the Zoo” the child offer¬ 
ing a peanut to the camel has attracted a 
crowd of both youngsters and adults; the 
photographer leans well over the railing and 
takes a shot that proves to be both a good 
study in concentration and a fine example 
of human interest photography. 

Lunchtime 

Photography 

T OTE your camera with you when next 
you go out for lunch and avoid regrets 
over the chance shot you wish you hadn’t 
missed. If you have a camera of the “candid” 



“Lunchtime” 

type you will probably find it the most use¬ 
ful. The two messengers converging over 
their sandwiches while sealed at the edge 
of the fountain is one possibility. 

Speedgun Photography 

T HE varied uses of the Photoflash gun 
are described in a pamphlet being sent 
free for the asking by S. Mendelsohn, of 
New York City. The pamphlet covers the 
making of portraits, both human and 
canine, by means of the Photoflash bulb 
and the speedgun and describes a simple 
way of making photomontages with the 
speedgun. The gun may he attached to any 
camera using a between-thc-lens shutter and 
the accessories available include a remote 
control device which makes it possible for 
the “gunner” to shoot his own picture. The 
Mendelsohn speedgun is the one which has 
been in use among press cameramen for 
some years and which has now become 
available for amateur use as well. 


Slow Development 

A TIP from an old-timer recently re¬ 
ceived by this d<spartment: In order 
to get a good scale of tones in the portrait 
negatives he develops he uses a pyro-metol 
formula but starts development with but a 
third of th* carbonate called for. After de¬ 
velopment has proceeded for a while he ob¬ 
serves progress by the light of a red lamp 
(he uses portrait film, orthochromatic) then 
switches off the light anti continues, study¬ 
ing the negative evJt^ little while. When 
the image seems to ^raping up, but slow¬ 
ly, he pours in anvtfi^pShird of the car¬ 
bonate, being careful to lift the batch of 
negatives by one end so that the carbonate 
is well mixed in the developer solution be* 
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Enlarg-or-Printer 


What fun you’ll have enlarging your favorite 
negatives with this compact, efficient unit! Added 
improvements give even g: eater convenience, 
versatility, and ease of operation 
With it, handsome, professional- 
tyj>e enlargements are limited as 
to size only by the quality of 
your negatives. In addition, it is 
a contact printer and re¬ 
touching desk — almost 
a complete darkroom 
in itself. Ask your 
denier to explain its 
many new features and 
to show you the new 
l>ook, “Photographic En¬ 
larging” —- free with 
every ENLARG-OR- 
PRINTER or $3.50 when 
purchased separately. 

National GRAFLEX SERIES II 

Many “big camera” features make 
this American-made GRAFLEX 
the world’s finest miniature reffex 
camera In the hands of thousands 
of owners the woild ever, it is 
securing sunenor pictures under 
all kinds of condition*—pictures 
that can beenlatged perfectly with 
„ the ENLARG-OR-PRINTER. It’s 
ju»i o Handful j ust a hamllul, yet it wives y , )U 10 
album-sized pictures from every S-expusurc film. 

Send today for the new GRAFLEX 
rutul<>K hii.I the fnhln on ‘Photo- 
graphic Enlarging' hook i’usfe cou¬ 
pon below on penny ixut card. If 
\ou wlih Fulmer Gintlcx Gorimru 
I ion Ih'pt H\ 7 Rochester, N. T. 

mLTlER^^REX^ORTORATlbTT 

DEPT. HA-7, ROCHESTER, N. Y. 

1’lea.p send me \our new ch t h log on GRAFLEX All- 
Amerlcan-nia'k’ Ciimcras, Acm-mou le* mill the ENLAKG- 
OH-PRINTER. Alio, folder on "Photographic Enlarging'' 
book 
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WRITE YOUR TICKET 

to the most unusual 

CAMERA 
VALUES 


ever offered — i 

FOTOSHOP I 

has a brand-new lisl of used cam¬ 
era and equipment bargains at ab¬ 
surdly low prices. 

NOW READY 

for distribution 

Your used equipment accepted in 
trade at unusually liberal nllow- 


WE CARRY A COMPLETE LINE OF 
PHOTOGRAPHIC EQUIPMENT 


ment in which 


quotati 
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are interested. 


MOTION PICTURE FILM 

aa low aa $2.19 per 100 ft. 
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136-s W. 32 St., New York City 
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Fitted with F3.5 Hugo Meyer Lens 

$39.00 

Fitted with F2.9 Hugo Meyer Lens 
in Compur Shutter 

$ 12.00 

Sold on our usual 10-days-trial basis 

ABE COHEN'S 
EXCHANCE, INC. 

‘The House of Photographic Values ” 

120 Fulton St. New York City 


When you write to advertisers 

The Editor will appreciate it if you 
will mention that you Baw it in 

Scientific American 

Good photographs 
don’t “just happen” 

They’re planned! 

f'NEW WAYS in 
PHOTOGRAPHY 

Ideas for the Amateur 

by Jacob Dcschin. The photog¬ 
raphy expert of Scientific American 
assembles all the latest information 
on methods, technic and equipment, 
sparing needless expense of time and 
money for those who want to learn 
one of today’s most fascinating hob¬ 
bies. Trick photography, angles, “can¬ 
did” shots, screens, color, retouching 
—all branches are covered in a lucid 
and practical fashion. 

Illustrated. $2.75 

WHITTLESEY HOUSE, WcCra*o-Hi/Iflo<flrCo. 
I 330 Went 42nd Strict, N®w York Clly 


K 



'The Flower Seller” 


Chance Compositions 

N OW and then we eoine across a subject 
accidentally well composed and ready 
for a snapshot. Such a one as “The Flower 
Seller” is a case in point. The figure is 
placed just right in relation to the shadow 
and the contrast of light and shade lends 
atmosphere to a subject which would have 
been worthless without it. The picture was 
made in late afternoon from an elevated 
railway platform. 

Tree Reflections 

I N “Reflections” this department offers a 
suggestion for the proper manner in 
which to photograph the reflection of trees 
in water. The reflection of the trees alone 


"Reflections” 

might prove a little puzzling, despite the 
strip of shoreline in the lower right-hand 
corner, the viewer being inclined to turn 
the picture upside down in an effort to de¬ 
termine whether the picture was that of the 
trees themselves or their reflection. As it 
is, the lily-pads on the water’s surface not 
only make the scene clear but also add 
contrast and interest. A good portion of 
shoreline in the upper part of the picture 
or, better still, a human subject looking 
down into the water, would also b$ effective. 


Flapping Wings 

I T takes l/500th of a second to stop the 
motion of a pigeon’s wings, and here 
is the evidence. The use of peanuts as bait 
made the pigeon in the illustrations fly to 
the feeding hand three times in succession, 
making possible three exposures (only two 
are reproduced), the first at 1/ 100th, the 
second at 1 200th and the last at 1/500th 
of a second. The first iB quite hopeless, of 
course, the second just fair, but no fault can 
be found with the third, for here the winga 
are as “frozen” as if purposely posed. 







"Flapping Winga.” "Stopp.4” at 1/500. JflttU At 1/100 
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THE SCIENTIFIC AMERICAN 
DIGEST 

(Continued from page 289) 

solution attach themselves to tlie negatively 
charged surfaces of the metal in such a wav 
an to reduce its effective contact with tin- 
liquid. They have further found that tin- 
amount of an amine needed to minimi/e 
corrosion js related to the cross-sectional 
area of its molecule. The area covered hy 
each molecule is extremely minute, hut it 
has been shown that if the ions can be made 
to assume a tilted instead of an erect posi¬ 
tion with respect to the metal surface, 
smaller amounts of amines are effective.- 

I). H. K. 


Road Taxes for the 

Flier 

I N a recent article “Where Are the Pri¬ 
vate Fliers?’* by Robert Crawford, 
published in The Sportsrrmn Pilot, Mr. 
Crawford has the following pertinent re¬ 
mark* to make concerning gasoline taxes: 

“Gasoline is too high. Why should the 
flier be heckled with road taxes? Most 
states realize that the average flier won’t 
take the trouble to ask for his refund, or 
go through the various red-tape procedures 
to get it, and the various states pocket the 
money, Texas charges you one dollar each 
time ipr the privilege of filing a claim, so 
how* many fliers da it? In the meantime, 
thousands of dollars roll up in the Texas 


treasury and they can smile. Is this a racket ? 

“Arkansas leads the way by doing away 
with the gasoline tax for airplanes en¬ 
tirely. So, fill up, gentlemen, in Arkansas. 
The Carolinas and Tennessee as well as 
Colorado, Wyoming, and Utah grab as many 
pennies as they can and tell you to whistle 
for your refund. Do these same states dis¬ 
rupt transportation by taxing each railroad 
ticket 5 cents every 15 miles of travel? What 
a holler would go up if they did! Are there 
five fliers in the Ignited States who travel 
crosscountry and take the trouble to de¬ 
mand their rightful refund? I doubt it. If 
a hundred of us would do as I do, make 
every demand for a refund and with each 
letter to a tax department write a PROTEST 
and demand sensible handling of the tax 
situation, there would he a change. 

“Remedy: do uway with all State taxes 
of gasoline for airplanes. Substitute a two- 
rent Federal tax to he used in huiluing of 
new airports only.” 

Preventing Collision 
in the Air 

L ONDON Flight carries an interesting 
i account of an instrument entitled the 
Radiuura, designed to prevent collisions at 
sea and tested with satisfactory results by 
the British National Physical Laboratory. 

As constructed at piesenl, the Rudiaura 
is too bulky for aircraft use and only works 
in two dimensions. But reduction in weight 
and modification for use in three dimensions 
should not be too diftn ult. We would then 
have an apparatus for preventing collisions 
in the air whose utility would be obvious. 

The Radiaura makes use of the cathode- 
ray tube. For those readers who are not too 
deeply versed in radio, it may be stated 
that the cathode-ray tube consists of an elec- 
tuc filament placed at the narrow end of 
a conical glass tube, almost completely 
evacuated of ait and containing a mere trace 
of helium. Near the filament, or cathode, is 
u circular plate, technically known as the 
anode, through the center of which is a 
hole. When the filament is healed hy pass¬ 
ing a current through it, ami a suitable elec¬ 
tric potential is applied to the circular 
plate, a stream of electrons is shot from the 
filament or cathode to the anode. Because 
there is a hole in the anode plate, the elec¬ 
tions pass on and hit the flattened base of 
the cone. If tin- base of tin* cone is coated 
with a fluorescent mateiial the point of 
impact shows up as a spot of light. 

The stream of electrons is of negligible 
weight, and can be instantly deflected by 
charging pairs of plates, disposed at right 
angles to one another, or by electro-magnetic 
(-oils. Because of the low weight of the elec¬ 
trons the jet can be deflected very rapidly. 
If the motions of the jet are fairly rapid, 
persistence of fluorescence makes the path 
traced out by the spot appear as a line of 
light on the screen. 

The cathode-ray tube is, of course, only 
one element of the “collision preventer.” In 
conjunction with the tube a pair of loop 
aerials are fixed in vertical planes at right 
angles to one another. These aerials, suit¬ 
ably tuned and adjusted, influence the line 
of light produced by the cathode-ray tube. 

As soon as a tr*a*j*iitter carried by an¬ 
other vessel (set of* air) comes within 
range, its waves Influence the two loop 
aerials, and the line of light appears in the 
tube. The line of light gives the bearing of 


the approaching ship, and the length of the 
line increases as the approaching vessel 
comes nearer. 

Very simple in principle, the apparatus is 
quite complicated in actuality. For three- 
dimensional use, it may be conjectured that 
two cathode ray-tubes might be necessary 
and also a duplicate set of aerials. But once 
the electrical technologists really get busy, 
with their vast scientific resources, the prac¬ 
tical difficulties should soon vanish. 

With increasing air traffic, and increas¬ 
ing blind flying, an instrument such as the 
Radiaura would be highly welcome.— A. K. 

The Mystery of the 

Constant-Speed 

Propeller 

HE original Hamilton Standard con¬ 
trollable-pitch propeller—which was 
awarded the Collier Trophy as the out¬ 
standing aeronautical development of the 
year 1933—was limited to two pitch posi¬ 
tions: a low-pitch position for take-off and 
climb, and a high-pitch position for high 
speed. This was a great step forward and 
considerably improved the efficiency of 
operation. But a two-pitch manual setting 
is not entirely satisfactory, since the air¬ 
plane needs a multiple variation in speed 
to suit all conditions of flight. Also, the pilot 
has already so much to think of that manual 
control is somewhat of a burden. Again 
there must be some kind of control of the 
engine —no over-speeding in a dive, no over¬ 
loading at take-off or in a sharp climb. 



It’s a thrill to rise from Miami's famous 
marine airport... to fly over the world’s 
longest airline ... in a the finest equi[>- 
inent aviation science has produced”. 
Your ship is a Sikorsky, powered by 
dependable Pratt & Whitney engines, 
and equipped w r ith Hamilton Standard 
Propellers. Ship, power, and propellers 
are all produced by divisions of United 
Aircraft Corporation. 




302 


SCIENTIFIC AMERICAN 


NOVEMBER • 1936 


FREE 


INVENTORS 

Writ* for these Books 

C ^AN you answer these riuestions : How do the 
J Patent Laws protect an Inventor i What is the 
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All thoM* additional requirement* of the 
controllable-pitch propeller have been met 
by the constant-speed propeller, which is 
bring adopted on many airlines and is giv¬ 
ing splendid service. 

W e have in these notes hinted at the 
underlying principles of the constant-speed 
propeller, hut an authoritative description 
of the controlling mechanism has hitherto 
not been available. This mechanism is so 
ingenious and “satisfying,” that a detailed 
desciiption is fully justified. 

The 1 )umc principle of the automatic 
change of pitch is very simple. Counter¬ 
weights acted on by cent i ifugal force tend 
to increase the pitch as tlie engine speed 
and the speed of the plane in level flight 
go up; oil pressure supplied from the engine 
works in the opposite direction. The two 
conflicting forces so balance one another 
that the pitch is adjusted to keep the engine 
speed always the same, no matter what the 
throttle setting or the flight condition may 
be. 

The sketches illustrate the automatic 
pitch selector. A simple gear pump, driven 
from the engine and called “booster pump” 
in the diagrams, boosts the engine oil pres- 


Drawing9 of the constant- 
speed propeller described 
in the text. These show 
how the governor-operat¬ 
ed pilot valve controls the 
flow of oil under pressure 
to a piston which changes 
the pitch of the propeller 


sure to 180 to 200 pounds per square inch, 
at which figure it is maintained by means 
of a simple relief valve. 

The heart of the “selector" is the pilot 
valve. The governor, consisting of counter¬ 
weights or “fly weights” tends to fly out 
and compress the spring while raising the 
pilot valve. On the other hand, when the 
engine 19 not rotating fast enough, the force 


t 

Ear X*JL 






The selector unit shown in its rela¬ 
tion to the constant-speed propeller 


Cut-away view of the selector unit. 

Compare it with the drawings above 

of the governor becomes lesB than that of 
the spring, and the pilot valve goes down. 
It then uncovers the port leading to the 
propeller feed line as shown in the “Under¬ 
speed” sketch. This allows oil under pres¬ 
sure to flow from the booster pump to the 
propeller, where a piston working in a 
cylinder decreases the pitch of the propeller, 
allowing the engine to speed up accord¬ 
ingly. Everything is exactly the converse 
in the overspeed condition. 

There is also a control from the cockpit 
which can be made to change the tension 
of the governor spring, thus changing the 
fixed revolutions per minute to some other 
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The National Airplane, 


desired figure. In the “On Speed" position, 
no oil flows to tiie propeller, and the relief 
valve opens so that the pressure-boosted oil 
just circulates ’round and ’round. 

In one of the photographs the selector 
unit is shown in relation to the controllable- 
pitch propeller itself with the feed lines 
(dearly indicated. With the actual mechan¬ 
ism of pitch variation, the reader is no 
doubt already familiar. 

The constant-speed propeller has a num¬ 
ber of advantages in addition to improving 
the performance in take-off and at high 
•■'Peed. With this device it is possible to go 
through various maneuvers in acrobatic, fly¬ 
ing without the necessity of readjusting the. 
throttle to prevent the engine overspeeding. 
On multi-engine airplanes it is evidently 
important to keep the engines on either side 
of the fuselage always in synchronism. This 
is quite a difficult task for the pilot, which 
he is very happy to turn over to the selector. 
Therr are also other technical possibilities 
in the device which help to explain iN 
popularity.— A. A. 


The Flivver Airplane 

RECENT newspaper story was en¬ 
titled “Tests Reveal Air Flivver at 
Low Price Neurer. Six Types of Experi¬ 
mental Machines Iked in Inquiry for Com¬ 
merce Bureau." 

There is not the slightest doubt that an¬ 
nouncements of this character do a great 
deal of harm to private flying in the United 
States, although we do not know whether 
the Department of Commerce or the news¬ 
papers themselves are to blame. 

The Department of Commerce announced 
a 700-dollar-airplanc nearly three years 
ago, and nothing of the kind has appeared 
under its auspices. The experimental planes 
produced under its program cost at least 
3000 dollars. The argument is that they are 
much safer than ordinary planes, but the 
ordinary planes are licensed by the Depart¬ 
ment itself, are faster than the new variety 
and are actually on the market, not in the 
experimental stage. 

As a matter of fact the flivver airplane 
is right here with us now. We know defi¬ 
nitely that one company in the middle-west, 
selling a two-seater under 1500 dollars, 
sold 280 airplanes in less than six months, 
and baa recently placed an order for a mil¬ 
lion dollar*’ worth of engines. Other com¬ 
panies selling machines in the same price 
range are doing almost equally well. 

Our recommendation is that both the De¬ 
partment of Commerce and the newspapers 
should cease announcing “flivver airplane 


low priced flivver plane 

near" or “coining" and gi\♦ * dm' credit to 
the successful efforts of todav’s manu- 
facl urers. 

By a coincidence, and as if to underline 
the points of the ulmve remarks, v*r have 
just received a description of the National 
Airplane, which is definitely in the low 
price tange. The workmanlike small ma¬ 
chine is shown herewith. It costs less than 
a thousand dollars, has a top speed of 85 
miles per hour, and the gas consumption is 
given as 2 , ‘j gallons nn hour. The engine 
develops 35 horsepower in its two opposed 
cylinders, the weight empty is 465 pounds, 
and the gross weight is 900 pounds. At least 
some one is actually building fhwer uii- 
planes in this country.— A A. 

Will New York City 
Lose Again '( 

flKN the first transatlantic airplane 
service is put in ojmtuI ion, it would 
seem logical that New York City should he 
the American terminal. But New York (’it\ 
lost the opportunity of being the domestic 
air terminal of the east when it allowed 
Newark to build an airport that was more 
desirable than Floyd Bennett Field. Now 
history is likely to repeat itself. Charles- 
ton. South Carolina, and Baltimore, Mary¬ 
land, are both actively competing for the 
honor of building the transatlantic air 
terminal. Both cities have pledged ],500.000 
dollars to make the necessaiy improvements 
at their respective municipal airports, while 
officials of Fan American aie actively nego¬ 
tiating with the mayors of these cities. This 
great operating company is apparently of 
the opinion that the more southerly cities 
would he more suitable for winter operation, 
and that there would he very little loss of 
time on the southerly route (Bermuda, 
Azores, Portugal) if passengers and mail 
had to be transferred to fast landplanes at 
cither Baltimore or Charleston. Moreover. 
Now York City apparently bus considerably 
less local pride, and that is probably the 
main reason why k will lose out in the com¬ 
petition!—,4. A. 

Carbureter De-Icing 

1NGS, struts, tail surfaces, and the 
propeller of the modern plane are now 
effectively protected hgainst ice formation. 
Ice in the carbureter lo^hc next peril to 
conquer. The Air Coffii^ce Bulletin de¬ 
scribes a number of devices for eliminating 
or preventing this trouble. Ice in the car¬ 
bureter checks the flow of the fuel mixture 
and the phenomenon may occur when the 
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THIS NEW BOOK is a practical man¬ 
ual on patentable invention, for en¬ 
gineers, executives, attorneys and the 
interested layfaian. 

What is Invention? What is not In¬ 
vention? What is Design that is not 
Invention? Various chapters state the 
RULES and the ANSWERS, based up¬ 
on decisions of the courts in over 700 
cases. This treatment, clear and under¬ 
standable to layman and lawyer, gives 
the correct answers to questions con¬ 
cerning patentability of a particular 
“invention.” By means of complete 
cross-reference indexes, answers to any 
problem on a given invention subject 
may be immediately located. 
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Directory of Technical Services 


Scientific Consultants 
Research Laboratories 
Apparatus Dealers 
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/^VUR readers daily ask us lo recommend organizations that ore fully qualified 
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Translations of technical catalogues, 
circulars, scientific hooks. Abstracts and 
Rewrites of technical articles, 

TRANSLATION AND RESEARCH BUREAU 
55 W. 42*d St. New York, N. Y. 


SCIENCE SUPPLIES" 

Chemical and biological ap¬ 
paratus and supplies of the 
same quality as we furnish to schools 
and colleges—at our school prices. 

8end (Oo for our 32-page illus¬ 
trated catalog. You will like our 
service—prompt and efficient. 

Now York Scientific Supply Co. 
Dept. 42. 113 E. 22nd 8t., New Yerk. N. Y. 


Authors, Writers, Speakers, 
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Your manuscripts, college 
theses, speeches edited and 
criticized for style and dic¬ 
tion; suggestions for rewrit¬ 
ing given; possible markets 
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words. 
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TECH EDITORIAL SERVICE 
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To apply the method a small unit con¬ 
taining less than 10 pounds of alumina in a 
bed 6 inches deep and contained in an 
enameled vessel 12 inches deep and 8 inches 
in diameter has been built which will re¬ 
move fluorine from 250 gallons of water be¬ 
fore a renewal of the alumina is required. 
Such a unit can be used for treating water 
in a single household and the replacement 
of the spent alumina is easily accomplished. 
Larger units for treating municipal water 
supplies are yet to be developed. It seems 
probable that treatment of only that part 
of a water supply used for drinking will he 
preferred to treating the whole supply, be¬ 
cause of cost.— D. H. K. 


Science in India 

T O many in our western world India is 
or has been the home of mystic cults 
and occultisms, but western science has 
taken hold there and has come to fruition 
in several forms, one of which is the rela¬ 
tively recent foundation of sound scientific 
journals. Two of these. Current Science and 
Science and Culture , reach the editor’s desk 
each month and are very similar to high- 
grade scientific journals elsewhere. The 
former is patterned largely after Nature , of 
London, is quite technical and is published 
at the Indian Institute of Science, Herbal 
Post Office, Bangalore, India, under the 
editorship of Prof. C. R. Narayan Rao. The 
latter journal is a little more popular and 
is edited by the well-known astronomer 
Prof. M. N. Saha, at 92 Upper Circular 
Road, Calcutta. Both are in English. 

It is good to see that India now contains 
enough persons of scientific background to 
support such excellent journals. For years 
we have received, unsolicited, from that 
collection of eastern nations various journals 
which contained a dismaying mixture of 
science and superstition oddly blended to¬ 
gether in one organ. Here in the west the 
two are more likely to be separated, journals 
being either scientific or occult. But the 
fact that we have in this country so many 
journals devoted wholly to astrology and 
so on puts us in no position to patronize 
India. 


outside temperature is as high a* 50 de¬ 
grees nr 60 degrees, Fahrenheit, because 
1 he vaporizing fuel causes a temperature 
drop. 

One type of carbureter which has been 
successful in tests is the Chandler-Groves. 
Much of the icing difficulty in the carbure- 
irr arises from contact of the fuel mixture 
with carbureter parts after vaporization lias 
caused cooling. The Chandler-Groves car¬ 
bureter is designed on unconventional lines 
in such a fashion that the mixture leaves the 
carbureter immediately after vaporization. 
No contact with parts; no icing. 

In a conventional Stromberg carbureter 
the difficulty has been met in quite another 
fashion. The moment ice begins to form, it 
clone's a small aperture in the barrel and a 
mechanism controlling an alcohol valve 
functions. The alcohol injected into the fuel 
mixture breaks up the ice. There is also a 
novel arrangement for preheating the air 
without raising it to such a temperature as 
to lower the efficiency of the engine. 

Another line of attack is in a special mix¬ 
ture developed by Dr. C. C. Callis. A minute 
amount of the secret stabilizing fluid, added 
to the carbureter for not more than a min¬ 


ute, will dissipate the ice. Testa at the 
School of Aeronautics, New York l nivers- 
ity, and at tfie Bureau of Standards agree 
as to the splendid properties of the Callis 
stabilizing fluid.— A. K. 

Removing Fluorine from 
Drinking Water 

N many parts of the country injury to 
teeth has been t iaced to the presence, in 
minute amounts, of fluorine in drinking wa¬ 
ter. In some way the presence of compounds 
of fluorine in drinking water causes gpotting 
and disintegration of tlie enamel of teeth, 
and hence it is extremely important in those 
localities where water supplies contain this 
element to remove it before drinking the 
water. 

Many researches have been directed to¬ 
ward finding an efficient and economical 
method for doing this, and several methods, 
more or less successful, have been proposed. 
The latest and so far the most practical 
solution to this problem is to pass the water 
containing fluorine over a bed of activated 
alumina. Apparently the alumina absorbs 
the fluorine and makes the water safe, 


Fish Have Hard Life 
in Muddied Streams 

HOUSANDS of fishing sites that once 
were the joy of fishermen will provide 
less sport and yield fewer fish than ever 
before as a result of soil erosion, says E. G. 
Holt, head of the wildlife section of the 
Soil Conservation Service. 

“In all parts of the country, muddy 
waters and silt are diminishing the stock 
of fish,” he said. “The reason is plain. Eggs 
laid by game fish cannot survive when 
streams are full of mud and erosion debris. 
Also, blanketing of the bottoms of streams 
with ooze and silt is destructive to food 
supplies, such as insect larvae, worms, and 
small plants.” 

The decreased supply of game fish in 
inland streams and their tributaries has 
not come about suddenly. Unwise use of 
the land over a period of years, resulting 
in an excessive run-off of rain-water which 
washed tons of soil into the streams, has 
been steadily cutting down the rate 6f 
propagation. 

Mr. Holt pointed out another reason why 
soil erosion can he blamed for spoiling 
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once-popular fishing locations. Many species 
of fish will thrive only in relatively deep, 
clear, running water, and when silt fills 
stream channels the fish leave, because they 
cannot live in the sluggish, muddy waters 
of shallow streams. 

“Until there is more general control of 
soil erosion fishing conditions will not im¬ 
prove greatly,” he said. “Unless silting of 
stream channels is stopped, there is no rea¬ 
son to expect that the lish can he brought j 
hack and the stock restored.” ! 

_ I 

Mine Cage 

M 1NF shafts are not like elevators in 
business buildings; space is restrict¬ 
ed and the traveling distance often runs 
to many hundreds of feet. Hoisting cages 
must, therefore, he designed to meet this 
problem. 

The combination vertical ore skip and 
double deck hoisting cage shown in an 
accompanying illustration is one of several 
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Ore skip and mine hoisting cage 

{ 

j of identical si/e designed and fabricated by 
I Allis-Chalmers Manufacturing Company. In 
! tins design, the weight was reduced by 
nearly one third of that of similar existing 
combined skips and cages by the use of a 
'.pecial high teiihib strength alloy steel 
| throughout. The reduced weight of this new 
equipment is sufficient to permit one mine 
to operate now to a depth of 800 feet greater 
than possible heretofore and all without in¬ 
creasing the rope pull on the existing hoist¬ 
ing equipment. These cages are to be used 
in a deep lead-silver mine in northern 
j Mexico. 

! Lichtninc and 
j Atmospherics 

I T is now generally agreed that the ma¬ 
jority, if not all, the atmospherics en¬ 
countered in radio communication originate 
in lightning flashes. When the storm is close 
to the receiver, it is possible to identify the 
stronger atmospherics with the neighboring 
flashes. In a recent communication, Mr. 
P. F. Fyson, Langheme House, Rushwick, 
Worcester, England t xlaims to have observed 
that the atmospheric crackle produced on 
a broadcasting receiver was heard before 
the lightning flash which caused it was per¬ 
ceived visually. If this difference in the 
perception of the twn effects is real—it 
j obviously needs verification by other ob- 
i servers—it would appear on first considers- 
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AUTOMATIC 
HEAT CONTROL 

Control* house tumpuruture auto¬ 
matically, sating up to 4<>', of 
coal <’ostM. Complete outfit for tlnv 
and nltfht operation consists of 
Hone ,a Hell control motor. C-K 
Day-Nltu* thermostat, furnace limit 
switch, automatic electric timer, 
and all accessories with wiring diagram. 
Can be installed by anyone In a 
few bouts PA 
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BLOWER SYSTEM 
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the features described In 
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(N. Y. C. Serial B17.) 


NEVER BEFORE A 
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FEATURES! 

Finest Quality —Made of tested ma¬ 
terials. Its construction will appeal to 
laboratories desiring the best equip¬ 
ment. The Bakelite cup is unaffected 
by practically any substance that can 
tome in contact with it; the tool steel 
knife edge and agate bearing will give 
long life and accuracy. 

Extreme Sensitivity —Weighs to one 
decimal point farther than the usual 
low-priced counter scales and serves 
nearly every laboratory purpose short 


of precise analysis. The capacity of 
100 grams is ample for the delicate 
weighings made in the usual course of 
teaching, organic synthesis, experi¬ 
mental work, compounding, photo¬ 
graphic work, etc. 

Compact — Convenient —D o e s not 
monopolize a laboratory table. Placed 
on the desk of the busy technical 
executive, it will soon become indis¬ 
pensable. 

Its small size makes it possible to 
carry it on inspection and testing 
trips at a distance from the labora¬ 
tory. It is small enough to be carried 
under the arm or in an overcoat. 


Graduated in either the Metric Sy»tem (grams) or 
the Apothecary’s System (grains, drams and ounces). 
In ordering, please indicate which of these you desire. 


BENNETT BALANCE 
$8.00 plus 40c postage 

Tech Editorial Service 

- * 

26 West 40th Street , New York, N* Y* 


tion that the human eye in rather more slug¬ 
gish in its operation than the ear; and Mr. 
Fyson suggests that thiB may be due to the 
time required for the chemical change in 
the retina to affect the optic nerve. An 
alternative explanation, however, may he 
found in the fact, which has arisen from 
recent research on lightning, that an inter¬ 
mittent electrical discharge appears to pre¬ 
cede the actual main lightning flash. It is 
possible that this discharge may be invisible 
and yet may he capable of producing 
audible effects on a radio receiver. These 
sounds may thus he heard a very short time 
before the visible flash was observed.— Na¬ 
ture (London). 


New Facts Help Timber 
Growing in South 


S EVERAL outstanding accomplishments 
including the development of a method 
for procuring increased germination of 
black locust seed, improved methods of 
artificial reforestation in the South, as well 
as facts in regard to influence of severe 
fires on pine sapling stands and results of 
truck logging in second-growth shortleaf 
and loblolly pine, were developed last year 
by the Forest Service, 11. S. Department of 
Agriculture. 

The experiments were carried out by the 
Southern Forest Experiment Station at New 
Orleans, one of 12 regional forest experi¬ 
ment stations in the United States. 

Development of the method for improv¬ 
ing germination of seed from black locust 
trees w r as an important accomplishment, as 
the black locust is widely used in erosion 
control work and uho is considered a \ulu- 
able adjunct to the farm woodlot as it is 
an excellent source for fence posts. During 
1935 more than four tons of the Muck locust 
seed were treated in Mississippi alone. The 
treatment involves soaking the black locust 
seed in concentrated sulfuric arid for a 
short time prior to planting in the nursery. 


Heat-Proof Windows 


A NEW coating to he put on glass win¬ 
dows, which allows 90 percent of the 
light to pass but which filters out heat rays, 
is said to reduce the temperature inside a 
building by as much as 10 to 15 degrees 
and to minimize glare. -/L //. K. 


And the Botanist 
Missed His Reply ! 

ACCORDING to Nature (London), Sir 
il William Fraser relates the following 
event yi the scientific world: 

“The Duke of Wellington . . . received a 
letter . . . from the eminent landscape de¬ 
signer and great authority on botanical 
matters, J. C. Loudon. It was ... to this 
effect: 

“‘My lord Duke: It would gratify me ex¬ 
tremely if you would permit me to visit 
Strathfieldsaye, at any time convenient to 
your Grace, and to inspect the Waterloo 
beeches. Your Grace’s faithful servant, 
J. C. Loudon. 9 

“The Waterloo beeches were trees that 
had been planted immediately after the 
battle of Waterloo, as a memorial of the 
great fight. The Duke read the letter twice, 
the writing of which was not very clear; 
and, with his usual promptness and polite¬ 
ness, replied as follows; having read the 
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STEREO-MIRROR 

(single picture stereoscope) 

Prices 

£3.00 and £6.00 

This new optical instrument Rives a uni¬ 
formly enlarged and life-like image 
from non-spherical reflecting surfaces. 

Teachers of Physics can now become fa¬ 
miliar with and demonstrate t 9 their classes 
a nexv fundamental principle in optics, nev¬ 
er stuaied before. 

Send for literature 

NU.MIRROR CO. 
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signature a* 4 C. J. London* instead of ‘J. C. 
Loudon’: 

“ ‘My dear Bishop of London, It will 
always give me great pleasure to see you at 
Strathfieldsaye. Pray come there whenever 
it suits your convenience, whether I am at 
home or not. My servant will receive orders 
to show you so many pairs of breeches of 
mine as you wish; but why you should wish 
to inspect those that I wore at the battle 
of Waterloo is quite beyond the comprehen¬ 
sion of Yours most truly, Wellington.’ 

“This letter was received, as may he 
supposed, with great surprise by the Bishop 
of London. He show r ed it to the Archbishop 
of Canterbury, and to other discreet per¬ 
sons: they came to the melancholy con¬ 
clusion that the great Duke of Wellington 
had evidently lost his senses. The Bishop 
of London (Blomfield) declared that he had 
not written to the Duke for two years; and 
to receive this extraordinary information 
pu/.zled the whole Bench of Bishops.” 

Scheming to Teach 
Make-up to Appi.es! 

B ecause of the ,h-^irai>iiny of hi^s 

color on apples in the markets and be¬ 
cause of the importance of apple-growing in 
West Virginia, it was deemed advisable to 
undertake an investigation of the red pig¬ 
ment of the apple at the Agricultural Ex¬ 
periment Station at Morgantown. 

Muny of the earlier investigators of plant 
coloring matter thought that all red, violet,j 
and blue flowers contained the same pig¬ 
ment, believing that its color was changed 
by conditions prevailing in the various cell 
saps. However, it is now known that there 
are a considerable number of naturally oc¬ 
curring substances which produce these 
varying shades of color. 

The red coloring matter of the winesap 
apple has been shown to belong to a group 
of complex organic substances known as 
anthoeyanins of which there arc several 
fundamental types. Like other anthoeyanins 
the pigment occurs in the apple skins in 
the hum of a glueoside. It was identified as 
idaein chloride, a pigment which occurs 
also in the cranberry. 

Now that the pigment of the apple has 
been isolated, its chemical structure estab¬ 
lished, and some of its properties deter¬ 
mined, it is planned to carry the study into 
I the held and investigate the various factors 
j which influence the formation of the pig- 
j ment by the tree during tin- growing season. 

Half Our Hawks Do 
More Good Than Harm 

C ONTRARY to common opinion, not all 
hawks are chicken thieves. Six of the 
17 most common species are good friends 
of the farmer. At least half do more good 
than harm, says the Bureau of Biological 
Survey, United States Department of Agri¬ 
culture, in a new circular, “Food Habits of 
Common Hawks/’ 

Some hawks occasionally kill chickens 
or useful birds, but for each of these a 
hawk usually eats dozens of rodents and 
many insects. Sparrow hawks, for example, 
seldom prey upon other birds, yet they 
often are blamed for misdeeds of other | 
hawks. They could more appropriately be i 
called grasshopper hawks, says the circular, ! 
as the chief food found in 491 of 703 sparrow 
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W HEN the numbers of algebra are 
unrolled in logical order the com¬ 
pound number* precede the complex 
numbers. This is a thesis of a monograph 
BIFOLIATE NUMBERS by Robert A. 
Philip—price one dollar—THE MONO¬ 
GRAPHIC PRESS, 106 Washington St., 
Fairhaven, Mass., publishers of the Mul- 
tifoliate Monographs for the advance¬ 
ment of the LOWER MATHEMATICS. 
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These diagrams are not mere symbols or 
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fantastic speculations about photons and the 
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hawk stomachs was grasshoppers. Studies of 
the Swainson’s and American rough-legged 
hawks show they are almost entirely bene¬ 
ficial in feeding habits. 

Red-shouldered, broad-winged, and fer¬ 
ruginous roughleg hawks are preponderant* 
j ly beneficial, seldom in need of control. 

| The red-tailed hawk and the golden eagle 
j are more beneficial than injurious. The 
marsh hawk and prairie falcon each have 
about equal proportions of harmful and 
beneficial habits. Both the bald eagle and 
osprey are harmful and beneficial in about 
equal proportion. Pigeon hawks tend to be 
destructive but may be tolerated in small 
numbers. Goshawks, sharp-shinned, Coo¬ 
per’s, and duck hawks do more harm than 
good. 

i Remains of poultry were found in nearly 
half of the 243 goshawk stomachs examined, 
and in only two of the 944 sharp-shinned 
| hawk stomachs. The sharp-shinned hawk, 

1 however, feeds largely upon useful birds. 

I One of every 12 meals eaten by the red¬ 
tailed hawk, or hen hawk, probably con¬ 
sists of chicken. Otherwise, it is a good 
“mouscr” and does more good than harm. 
Where poultry is not protected by pens or 
runs, this hawk has to be controlled. 

Control measures are advised against of¬ 
fending hawks only, and not against the 
entire race. Copies of the Circular, No. 370, 
may he obtained from the Superintendent 
t of Documents, Washington, D. C., at 5 
! cents each. _______________________ 

i 

i Chain Loop—Humane 
I Animal Trap 


T RAPPING animals for fur, or to re¬ 
move them a* nuisances, promises to 
become a much changed and far more 
humane business than it has been during 
the long reign of the steel trap, through the 
introduction of an entirely new type of 
trap, the invention of Vernon Bailey, vet¬ 
eran biologist of the United States Bio¬ 
logical Survey. Mr. Bailey’s trap substitutes 
for the old-time steel jaws a firm-holding 
but painless chain loop, somewhat remi¬ 
niscent of the string snares we used as 
hoys to catch ground-squirrels and gophers. 
Only it is much stronger, wholly automatic 
in action, and can he built large enough 
to capture a grizzly bear. 

Mr. Bailey has spent a long lifetime 
among animals, as their student and their 
friend. He ha* hated to see them tortured 
by steel traps—and often escaping from 



Humao« animal trap—-sat 



Humane animal trap —sprung 


them, at the cost of being crippled for the 
rest of their lives. Yet lie recognizes the 
legitimacy of the fur trapping industry, 
which has for a long time depended largely 
on steel traps. To produce a better trap, 
that would never lose its catch and yet 
never torture or maim the animal, has been 
his ambition for many years. 

The “Verbail” trap—as his friends have 
named his invention—-is built very much 
like a l>ow. There is a strong but flexible 
spring-wire arch, with a piece of light chain 
attached to each end. The free end of each 
chain terminates in a ring, which slides 
freely around the opposite chain, thus 
forming an easily closing loop. 

When the trap is set, a four-legged 
“spider” of light metal holds the loop open, 
wide enough to admit the foot of the ani¬ 
mal to l>e caught. When the animal steps 
into the loop, the jointed legs of the 
“spider” let go and the spring flies apart, 
throwing the loop upward and at the same 
time pulling it shut—and the animal is 
caught. 

The first reaction of a trapped animal 
always is to jump and pull. In an anchored 
steel trap, this always ends in a violent 
jerk, increasing the shock and pain of the 
jaws’ first hard snap, and not unlikely 
breaking the animal's leg—if the steel trap 
has not already broken it. 

In the “Verbail” trap, the effect is quite 
different. The chain cannot break the ani¬ 
mal’s leg, and its jump and tug ore stopped 
by the “yielding resistance” of the spring 
that holds the chain. As a rule the animal, 
not being in any pain, soon accepts the 
situation philosophically and lies down to 
wait for what may happen next.—Copyright 
Science Service. 


Controlling Gas Explosions 

R ATE of rise of pressure during the ex« 
plosion of a gas mixture is the most 
important characteristic of such explosions. 
This rate depends upon the temperature of 
the mixture when the explosion starts. For 
each mixture of flammable gas and air has 
been found a critical temperature which 
gives the fastest rise of pressure. The varia¬ 
tion in performance of internal combustion 
engines between winter and summer can 
be traced to the difference* of the initial 
temperature of the gas mixture in the 
cylinder. An improvement in operation 
should result from avoiding these critical 
temperatures by control of engine cool* 
ing.— 0. H. %. 
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CURRENT BULLETIN BRIEFS 

(Bulletins listed mm bslng obtsinsbU through Scientific American cnn be supplied only by msil) 


Evaluation of Miniature Negatives, by 
J. W. Orelup, describe® an instrument 
which, with a photo-electric exposure meter, 
automatically gives the following data for 
35 mm. photographic negatives: printing 
time; grade of paper; fog due to light or 
chemicals; whether processing of the nega¬ 
tives has been correctly carried out. Write 
for Bulletin 1136B, Scientific American, 24 
West 40th Street, New York , N. Y. — 3-cent 
stamp. _____________ 

The Troyville Mounds, Catahoula 
Parish, La., is an archeologist’s account 
of the excavation of a large Indian mound 
at Jonesville, La. Superintendent of Doeu • 
meats, Washington, D. C. 20 rents, cash. 


The Use of Cellulose, Casein, and Other 
Products in Synthetic Plastics and 
Resins, by Carpenter and Kucera. The main 
chemical reactions underlying the processes 
of increasing importance to the synthetic 
resin and plastics industry arc given, insofar 
as they are known. The manufacture, vari¬ 
ous properties, and numerous applications 
of phenol aldehyde, cellulose, vinyl and 
styrene, glyptal, urea, and casein plastics 
are discussed. New York State Agricultural 
Experiment Station , Geneva , N. Y. Gratis. 


State and Community Organization for 
Safety is a 24-page booklet which out¬ 
lines specifically the formation of groups 
for the promotion of highway safety. Na¬ 
tional Safety Council, 20 North Worker 
Drive, Chicago, Illinois. — Gratis. 

How To Abolish Poverty. By George L. 

Record. Described as “a program of po¬ 
litical action to end the present and pre¬ 
vent future depressions, provide perma¬ 
nent employment for all, and increase the 
production of wealth and secure its equitable 
distribution.”— George L. Record Memorial 
Association, 20 Journal Square, Jersey City, 
N. J.-4 1.00. _ _ 

Illumination Handbook serves as an au¬ 
thentic source of lighting facts of par¬ 
ticular interest to electricians, lighting fix¬ 
ture dealers, and so on. It provides a mass 
of detailed information on specialized fields 
of illumination. Deals with interior light¬ 
ing, display lighting, flood lighting, under¬ 
water lighting, and highway lighting. Com¬ 
mercial Engineering Department, W esting- 
house Lamp Company, Bloomfield, N. J .— 
10 cents. ____________ 

Why We See Like Human Beings is a 
book published by the Better Vision In¬ 
stitute to protect and preserve eyesight. A 
great deal of information about eyes is 
compacted into a small space in this small 
hook. Better Vision Institute, 50 Rockefeller 
Plaza, New York , N. Y.—41-25. 

Further Evidence on the Dependence of 
Terrestrial Temperatures on the Va¬ 
riations of Solar Radiation, by C G. 
Abbot, Secretary, Smithsonian Institution, 
is a follow-up of earlier papers on a hoped- 
for method of wegther prediction, which 
has now received the backing of Professors 


Millikan, K. T. Compton, and Bowman, and 
Chief of the United States Weather Bureau 
hut failed to receive requested financial 
backing from a Congress more interested 
in boondoggling. The Smithsonian Institu¬ 
tion, Washington, D. C.—5 cents. 

Proceedings of the Second Dearborn 
Conference of Agriculture, Industry 
and Science. A 400-page transcript of the 
papers on power alcohol, starch and sugars, 
plastics, cellulose, soy beans, insecticides 
and fertilizers, delivered at the recent con¬ 
ference held under the sponsorship of the 
Farm Chemurgic Council and the Chemical 
Foundation, Inc. The Farm Chemurgic 
Council, Dearborn, Mich.-~ 50 cents. 

RCA Review is a new quarterly journal 
of radio progress of which the July 1936 
issue is Volume 1, Number 1. It is dedicated 
to making a permanent record of new in¬ 
formation on electronics which is constantly 
being acquired in research laboratories. The 
material is of particular interest to students 
and others inclined toward the technical side 
of radio. RCA Institutes Technical Press , 
75 Varick Street, New York, N. Y.—Single 
Copies 50 cents, Subscrifition $1.50 per year. 

Constellations, by James Stokley, Direc¬ 
tor of the Fels Planetarium, Philadel¬ 
phia, is an attractive pamphlet with good, 
clear, neat monthly maps of the constella¬ 
tions, with appertaining text of a rather 
light nature. The Franklin Institute , Phila¬ 
delphia, Pa.—35 cents, stamps or money- 
order. ________________ 

Solar Capacitors is a comprehensive 
booklet prepared for engineers and lab¬ 
oratory executives in radio and other elec¬ 
trical fields where condenseis of various 
types and capacities are in constant or 
occasional demand. This is more than an 
ordinary catalogue; it is a directory of 
capacitors. Write for Bulletin 1136A, Scien¬ 
tific American, 24 West 40th Street, New 
York, N. Y. — 3-cent stamp. 

World Chemical Developments in 1935 
is a paper hound hook of 197 pages, 
giving a complete review of chemicals 
throughout the world for the year named. 
Superintendent of Documents, Washington, 
D. C.—15 cents {coin). 

The Forestry Primer, 60th Forestry Ad¬ 
versary Edition, is dedicated to the mem¬ 
ory of Franklin B. Hough, the first forest 
agent. By Charles Lathrop Pack, it tells the 
story of the forests of the United States, 
their uses and abuses, their status at the 
present time, and the outlook for the future. 
American Tree Association, 1214 Sixteenth 
St., N, W., Washington, D. C. — Gratis. 

A Good Picture Every Time, by Alex. 

Strasser, gives the ironclad rules of pho- 
tography and then when to break them 
in order to achieve the finest possible re¬ 
sults, Beautifully Unrated with photo¬ 
graphs to supplememt me text. 40 pages plus 
space for notes, American Photographic 
Publishing Company, 428 Newbury Street, 
Boston, Mass .— 40 cents. 


™ 'BOOKS ™ 

I by the world’s fore* J 

most authorities 9 I 

for the amateur and I 

professional scientist I 


► KARL K. BARROW 4 

Renaissance of Physics 

The Research Physicist of the 
Bell Telephone Laboratories | 
reviews, with the unusual clar¬ 
ity and grace of style which dis¬ 
tinguishes his writing, the great 
advances of this era. *3.00 

► SIR JAMES JEANS* et ml 4 

Scientific Progress 

Huxley, Haldane, Bragg, Ap¬ 
pleton, Mellanby ... a glitter¬ 
ing galaxy of “stars” contribute 
chapters to this fascinating 
hook, and each writer is an au¬ 
thority on the subject he dis¬ 
cusses. $2.50 


► W. L. BRAGG 4 

Electricity 

The Christmas lectures deliver¬ 
ed last year at the Royal Insti¬ 
tution aroused such enthusiastic 
comment that their publication 
in hook form literally was 
forced by popular demand. 
$3.50 (Oct. 27). 

► LI KE S. MAY 4 

Crime's Nemesis 

In this book one of America's 
leading criminologists — the 
president of the Institute of 
Scientific Criminology—gives a 
vivid picture of science’s fight 
against crime. Dozens of fa¬ 
mous cases are analyzed in de¬ 
tail. $2.00 


at any bookstore 
or direct from 


The Macmillan 
Company 

60-5th Ave. 

New York 






Books SELECTED BY THE EDITORS 


WHY BE TIRED? 

By Daniel W . Josselyn 

M OST of us would answer the ques¬ 
tion in the title of this book very 
bluntly: “Because we have too blooming 
much work to do and have to get it 
done.” There is, however, another an¬ 
swer, and that is that we do not make 
the most of our energy. Mr. Josselyn 
seems to have quite a reputation as a 
specialist in reviving fagged office ath¬ 
letes and in this volume gives valuable 
information to the sedentary worker that 
will enable him to do more work in a 
given time with less fatigue. In just over 
100 pages he gives some very sane ad¬ 
vice on diet, on exercise, and on sex in 
their relation to the restoration of energy 
for tired business men and business 
women.—$1.10 postpaid.— F. D. M. 

ELEMENTARY PHOTOGRAPHY 
By Neblctte , Brehm , and Priest 

I F you have little or no knowledge of 
physics and chemistry, yet want to 
delve somewhat into the whys and 
wherefores of photography, this book 
will be of great assistance. Without get¬ 
ting beyond your depth, you will find 
here a thorough background of the ele¬ 
mentary principles of producing nega¬ 
tives and prints. Such background, 
properly utilized, will enable you to do 
better photography. The book was writ¬ 
ten as an easy-going text for students, 
but its lucidity and logical arrangement 
adapt it to the needs of anyone who 
fits into the general classification men¬ 
tioned in the first sentence above.—-$1.15 
postpaid.— A. P. P. 


EARTHQUAKES 

By Nicholas Hunter Heck, Chief , Div. of 
Terrest. Mag. and Seismology , U. S. 
Coast and Geodetic Survey 

AT last there is a general, elementary 
xJL treatise on seismology to recom¬ 
mend to the many who, during the past 
years, have asked for one but had to 
be told that none existed. Captain Heck’s 
new book covers earthquake science 
from all angles, as indicated by its 
chapter heads: Earth Vibrations; Ef¬ 
fects of Earth Tremors; Cause of Earth¬ 
quakes; Release of Forces; Earthquake 
Study Without Instruments; Earthquake 
Study with Instruments; Present Seis- 
mographic Sections of the United 
States; Earthquake Records and Their 
Interpretation; Location of Earthquake 
Epicenters and Foci; Seismic Belts of 


the Earth; Description of Great Earth¬ 
quakes; Earthquakes of the United 
States; Regional Investigations; Safe 
Construction in Earthquake Regions; 
Summary of Earthquake Information; 
History of Seismology. In all, 218 text 
pages of solid, compact matter. The 
chapter on instruments describes the 
various types. This is not, however, a 
book on how to make seismographs, for 
none exists, but it gives more insight 
into the instruments than the baffled be¬ 
ginner has yet found available. There 
have been only eight notable books on 
seismology in 30 years and most of these 
are either out of date, in a foreign lan¬ 
guage, or very abstruse. Commander 
Heck’s book is a landmark.—$3.65 post¬ 
paid.— A . G . /. 


AUDUBON 
By Constance Rourke 

IRDS come to mind almost as a syn¬ 
onym for the name of the great 
naturalist whose name this book bears. 
This is the story of his life, his work, 
his personality, his unflagging energy 
which drove him from Pennsylvania to 
Texas, from Florida to Labrador in his 
unending search for birds. Miss Rourke 
has made a life study of birds and of 
bird pictures and prints and, in addition, 
has traveled over much of the route fol¬ 
lowed years ago by Audubon. She is, 
therefore, eminently fitted for the job of 
portraying sympathetically the life of 
this great naturalist. The present vol¬ 
ume, of over 300 pages, is profusely 
illustrated with black-line drawings in 
woodcut style and has, in addition, re¬ 
productions of 12 Audubon prints, beau¬ 
tifully done in his original colors.— 
$3.15 postpaid.— F. D. M. 


SKYW AY TO ASIA 
By WAlliam Stephen Grooch 

ADVENTURE is still to be found on 
the face of this old world of ours 
—adventure as thrilling and exciting as 
any encountered when knights were bold 
or privateers sailed the seas. Here is a 
taste of it, from the pen of a man who 
participated largely in the pioneering 
air-transport service across the Pacific. 
With but little background to guide 
them, other than that secured in the 
South American service, a group of 
American adventurers have conquered 
desolate islands in the Pacific, estab¬ 


lished air bases complete with radio sta¬ 
tions and other necessities of modern 
avigation, and have laid the foundation 
for what will undoubtedly be an impor¬ 
tant link in world commerce. The au¬ 
thor of the present book took an active 
part in this work. He tells his story of it 
as he saw it, recording also those little 
human phases that lend flavor to a nar¬ 
rative. No fiction could be more gripping 
than this simple tale of modern achieve¬ 
ment, told without pretense of “high¬ 
brow” writing. As you read, you lose 
sight of the fact that the printed page 
is before you; the author might almost 
be telling his story across a couple of 
tall, cool glasses. Well illustrated; 205 
pages.—$2.65 postpaid.— A. P . P. 

CREATE THE WEALTH 
By W illiam Beard 

HE author traces the rise of the 
idea of efficiency in engineering 
circles to the point a! which comprehen¬ 
sive studies were made of the nation's 
productivity. Once actual and potential 
production has been surveyed, it is pos¬ 
sible to attack the problem of raising 
standards of living in a sensible manner. 
Hence the author, applying the experi¬ 
mental method to current solutions, 
evolves a tested working plan which 
unites powerful forces, and indicates 
that the trend of the times may . . . 
result in its adoption.”—$3.20 postpaid. 

MORE SIMPLE SCIENCE 

By Julian Huxley and 
E. N. da C. Andrade 

HE sequel to a recent book, “Simple 
Science” by the same authors, which 
dealt with mechanics, physics, chemis¬ 
try, and biology, this book covers the 
earth’s climates, earth history, the chem¬ 
istry of life, soil, agriculture, artificial 
selection, and a short history of science. 
Most mature lay readers would find it 
very elementary—suitable for a lad of 
12 to 14 or a reader whose knowledge of 
science is slight.—$2.65 postpaid.— 
A, G. /. 

ELECTRON DIFFRACTION 
By R. Beeching , A. R. C, S ., B.Sc. 

URE science research has opened 
many avenues for the study of mat¬ 
ter. One of these avenues is supplied by 
the electron and its atoms. Through elec¬ 
tron diffraction it becomes possible to 
study the arrangement of atoms in a 
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surface; solution of the problems of 
molecular structure will, without doubt, 
be of great importance to science and in¬ 
dustry in the near future. The present 
book sets forth the technique of electron 
diffraction and will be of particular in¬ 
terest not only to physicists who art* 
actually working in the field, but also to 
those who are interested in the latest 
developments in this particular branch 
of pure science research. The reader 
must have an understanding of the cal¬ 
culus. Pocket size, 108 pages with draw¬ 
ings, and a comprehensive index.—$1.35 
postpaid.— A. P. P. 

YEARBOOK OF AGRICULTURE, 

1936 

By the United States Department of 
Agriculture 

H ERE is something commendable; 

the dull, statistical, annual reports 
of the Secretary of Agriculture have 
now been reformed, the statistics rele¬ 
gated to a separate book for statistics 
fiends, and the same space filled with 
material which should be of immense 
value to the piactical farmer and breeder 
of plants and livestock, instead of fol¬ 
lowing in the route of old mail order 
catalogs. It contains a treatise on the 
science of genetics and its immediate 
practical offspring, the breeding of bet¬ 
ter, more valuable plants and animals. 
Various breeding specialists in the De¬ 
partment of Agriculture contribute chap¬ 
ters on such tilings as improvement in 


wheat, corn, flax, tobacco, swine, mules, 
poultry, and so on. The treatise is ex¬ 
plained in terms which the average prac¬ 
tical man can understand and apply to 
his own practical problems. 

The same fat volume includes the an¬ 
nual report of the Secretary of Agricul¬ 
ture, segregated from the scientific 
matter in the larger portion of the book, 
where the reader may either take its 
doctrines or leave them.—$1.25. Pur¬ 
chase direct from the Government Print¬ 
ing Office, Washington, D. C.— A. C. I. 

THERMIONIC EMISSION 
By T. J. Jones, M.Sr. 

OMPLETE understanding of the 
operation of vacuum tubes, either 
by the engineer concerned with their de¬ 
velopment or by the layman who likes to 
dig into a subject and find the real meat 
of it, depends largely upon an apprecia¬ 
tion of the part played by the emission 
of electrons under varying conditions. 
The present book, pocket size, gives in 
compact form comprehensive data cover¬ 
ing the subject. An excellent bibliogra¬ 
phy is included. An understanding of 
advanced mathematics is desirable.— 
$1.35 postpaid.— A. P. P. 

OLD WIRES AND NEW WAVES 
By Alvin F. Harlow 

ISTORIES are seldom interesting, 
but here is one on communication 
in all its branches that holds the readei's 




Junior Scientists’ Selection 


A MONG the welter of new books for 
L children this ycur, there are a number 
of excellent ones for the Junior Scientists. 
Most of those mentioned briefly below are 
for the ages of six or eight to fourteen; con¬ 
tain interesting facts presented in easily 
readable fashion; are well illustrated; and 
will make splendid Christmas gifts from 
the elders who read this page. 

HOME CARPENTRY, by Edwin T. Ham - 
ilton, contains over 100 different articles, 
ranging from book cases to bed-tables for 
the amateur craftsman, and includes 200 
illustrations and plans.—$3.20 postpaid. . . . 
OUR NAVY, by Charles J. Finger, gives an 
outline history of this important branch 
of our national defense (ages 10 to 14).— 
$2.15 postpaid,... THE BOOK OF LIVING 
REPTILES, by Raymond L. Ditmars, fa¬ 
mous curator of the New York Zoo, and 
Helene Carter; all about crocodiles, alliga¬ 
tors, snakes, turtles, and lizards—where and 
how these strange creatures live.—$2.15 
postpaid. . . . THE DIRIGIBLE BOOK, by 
William Clayton Pryor and Helen Sloman 
Pryor . A splendid book of photographs of 
large and gmall airships, inside and out, 
with a story about Bill and Ann. Includes 
pictures of the new German Hindenburg , 
taken on her maiden voyage.—$1.15 post¬ 
paid. , . . DO YOU KNOW ABOUT 
FISHES?, by Janet Smalley , a new picture 
hook in four colors and black-and-white, by 
the Philadelphia* artist-author who has been 


no succe^fwl in making fact* exciting foi 
little children.— $1 .40 postpaid. . . . WIG¬ 
WAM AND WARPATH, by Juvrgens- 
l.ichtie. By means of text and 100 illustra¬ 
tions, the youthful reader learns how the 
Indians lived.—$1.15 postpaid. . . . FA¬ 
MOUS AMER1CAN TRAINS AND THEIK 
STORIES, by Roger Reynolds. Dramatic 
stories of the best-known American train* 
how they got their names, what rivers, 
mountains, deserts they cross.—$1.15 post¬ 
paid. ... LET’S GO ’ROUND THE WORLD 
WITH BOR AND BETTY, by Phyllis Ayer 
Sower. Through the Panama Canal, across 
the Pacific and around the world! Manv 
new tilings to see at all the fascinating ports. 
—$1.15 postpaid. . . . MIGHTY ENGI¬ 
NEERING FEATS, by Harriet Salt. An 
authentic hook for young people 14 and 
over. Vividly and authoritatively discusses 
10 of the mightiest engineering feats which 
have gone into the making of our country. 
Photographs and line drawings.—$2.70 
postpaid. . . . MORE SONGS OF WILD 
BIRDS, by Albert R. Brand. Three double 
phonograph records made direct from na¬ 
ture are included with this volume, which 
is a guide to bird song for boys and girls 
of all ages. — $2.65 postpaid.... THE BOYS* 
BOOK OF MODEL AEROPLANES, by 
Francis A. Collins . This is the Third Re¬ 
vised Edition of a book which will interest 
the future airplane pilot who likes to make 
things. —$2.15 postpaid. 


interest from start to finish. Beginning 
with the signal fires and other crude de¬ 
vices of the ancients, it carries the theme 
of rapid communication up to the pres¬ 
ent moment, including facsimile and 
television. No mere recording of events 
as they happen, the book is made doubly 
interesting by tire style in which it is 
w ritten. The author has, without marring 
in the least the authenticity of his work, 
managed to inject a degree of humor 
and reader appeal that is unusual in a 
book of this kind. Fathers (and moth¬ 
ers) will enjoy this running story; high- 
school youngsters will then get a chance 
at it and will absorb knowledge painless¬ 
ly while being entertained. All the facts 
are backed by sound authority. Well il¬ 
lustrated; 54-8 pages.—$5.20 postpaid. 
4.P.P. 


ELEMENTS OK OPTICS 

By Joseph Valasek , Ph.D., Assoc . Prof. 
Physics , University oj Minnesota 

N OT a new r book, but the second edi¬ 
tion of an older one which was re¬ 
vised in 1932. Because there has been 
some call for a short textbook on optics 
it is reviewed here now. In 230 pages 
the author succinctly covers light and 
its propagation, photometry, velocity of 
light, wave theory, reflection, refraction, 
lenses (aberrations), optical instru¬ 
ments, color, interference, diffraction, 
double refraction and polarization, radi¬ 
ation, relativity, the nature of light. This 
is a beginning textbook for a three- 
month college course, and is for those 
who have bad some physics, also geom¬ 
etry, algebra, and trigonometry. Being 
short and compact it will require close 
study.- $2.40 postpaid. -—A. G. I. 

ROMEO AND JULIET 

The Play and the Complete Screen 
Script 

I F you have seen, or expect to see, the 
motion picture “Romeo and Juliet,” 
you will want to read this book. It gives 
the original Shakespearean text of the 
play, the actual shooting script of the 
screen version, and articles and notes 
on the technical problems involved in 
putting this ever-popular play on the 
screen. The side-by-side placement of 
the text and the script shows how faith¬ 
fully, in this one instance, the producers 
have followed the original, leaving out 
much of the “hokum” that too often 
characterizes Hollywood's attempts to 
put classics on film. Illustrated.—$2.20 
postpaid.— A , P. P. 
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TECHNICAL 

BOOKS 


Som* of our latest book bargains 


TITLE 


Original OUR 

PubUthtr't SPECIAL 
Price PRICE 


Hydrogen Ion Concentration $5.00 $2.50 

Physical Chemical Evolution 2.50 1.00 

Colloidal Chemistry, New Con¬ 
ceptions of. . 2.00 1.00 

Colloid Chemistry, Foundations 

of. 3.00 1.75 

Qualitative AnalysU, Notes on 1.00 .. .50 

Optical Rotation of Organic Sub- * 

stances. 7.50 3.50 

Oil Refinery Specifications . 3.50 1.50 

Freezing Point, Boiling Point & 

Conductivity Methods. 1.25 .75 

Tanning Materials with Notes on 

Tanning Extract Manufacture 6.00 1.50 

Logarithm Tables (to Seven Deci¬ 
mal Places) . 4(H) 1.75 

Chemistry of Chemotherapy .13.00 . 4.00 

Electrical Measuring Instruments 
and Supply Meters 4.00 1.75 

Atomic Theory, Recent Develop¬ 
ments in. 3.50 1.75 

Modem Magnetics 5.00 2.00 

Diagnosis, Manual of Practical 

Laboratory .... 2.00 . . 1.00 

Interpolation (formula:.). 8.00 2.00 

Salts, Acids*and Bases 3.00 1.50 

Radioactive Elements and Iso¬ 
topes . 2.50 1.25 

Wave Mechanics of Free Elec¬ 
trons . 2.50 1.25 

Optical Activity and High Tem¬ 
perature Measurements . 2.25 1.10 

Physical and Colloid Chemistry, 


Practical .. 

2.00 

1.00 

Industrial Furnace Technique 

10.00 

3.00 

Tong Vegetable Fibres. 

5.00 

2.00 

Wood, Lumber & Timbers 

10.00 

3.00 

Glues and Glue Handling, Mod- 


ern 

3.00 

1.50 

Kiln Drying, Practical 

3.00 

1.50 

Machine Shop Practice, 20th On- 

I 

tury 

2.00 

X.25 

Magnetism and Atomic Structure 4 00 

2.00 ; 

Sanitary Entomology 

10.00 

3.00 

Yon-Metallic Mineral Products 

4 00 

2.00 

Organic Laboratory Methods 

6. SO 

2.50 

Physical Chemistry, Lecture and 

i 

LaL). Exp. . . 

3 SO 

1.00 

Nitroglycerine & Nitroglycerine 

1 

Explosives 

7.50 

2.50 

Metallurgical Analysis 

1.25 

.75 | 

Chemistry and Physics, Handlvook 


of—19th Ed. 

6.00 

4.00 1 

Hygiene, Handbook of Practical 

1 50 

.75 

Atom, Study of the 

2 25 

1.00 

Ores, Methods for Analysis of 

1.50 

.75 i 

Geology, Elements of Economic 

3.25 

1.60 

Chemistry, General 

3.50 

1.50 


(To above prices add 20c for pontage for tb« first 
book, 10c for each additional book. For foreign 
countritM add 45e foe th« first book and tV for 
eaefi additional book.) 
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TN a constant effort to improve the quality of American- 
* made motor cars, research engineers are continually in¬ 
vestigating new materials and designs. An example of this 
work is shown in the photograph reproduced on our front 
cover, taken in the General Motors laboratories. Here a 
stroboscopic set-up is being used to study gear tooth contact 
in an automobile differential assembly. At the same time one 
of the engineers is using a sensitive stethoscope in order to 
detect sounds that might indicate approaching trouble. 
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(Condensed From Issues of December , 1886) 


SPEED—“On Nov. 16 a Michigan Central train on the Canada 
Southern division, having on board a number of directors and offi¬ 
cials, ran from St. Clair Junction to Windsor Dock, a distance of 
107 miles, in ninety-five minutes, being at the rate of over sixty- 
seven and a quarter miles per hour,” 

TUNNEL—“The work on the new lake tunnel at Chicago is 
progressing rapidly. The men work in three shifts, of eight hours 
each. The first digs the hole about 10 ft. in diameter, through clay, 
at the rate of about 18 ft. per day, the second trims it up and walls 
with planks, and the third lays a circular wall of bricks in cement, 
12 in. thick. The tunnel is left a shade over 7 ft. in diameter, the 
whole plastered with cement.” 

SUBMARINE—“A small vessel that has attracted much atten¬ 
tion during the last few months is a submarine boat designed for 
use in placing torpedoes under the bottoms of war vessels. The 
Peacemaker is thirty feet long, 
seven and a half feet wide and six 
feet deep. The present craft is pro¬ 
vided with a small sighting dome, 
nearly amidships, and projecting 
fourteen inches or more above its 
deck. A central fin extending the 
length of her deck, and rising about as high as the pilot’s dome fisl 
designed to act as a fender. The great difficulty in submarine navi¬ 
gation has been to obtain an available source of power. In the 
Peacemaker , the Honigman soda boiler is used. A fourteen horse¬ 
power Westinghouse engine is used to drive the screw. . . . Her 
deck is to be provided with torpedo gear for discharging floating 
torpedoes . . . provided with cork floats, and electio-magnets, and 
electric detonators. . . . The instant they come in contact with the 
iron bottom of a war vessel, they will adhere with great tenacity.” 

PARIS CEMENT—“A new cement, called ‘cement de Paris,’ has 
been introduced in France. The material is stated to be at least 
equal, if not superior, in quality to the English article. This ma¬ 
terial is said to possess durability and the cold appearance of 
marble, and a wall rendered, floated, and set with it becomes im¬ 
permeable to moisture.” 



say, three months, it sets into a peculiarly firm, hard, and solid 
mass. The value of these qualities was soon perceived, especially 
& applied to the manufacture of concrete flagstones.” 


TRACTOR—“The endless tracks are composed mainly of anti¬ 
friction rollers, united by links to form an endless chain. The side 

pieces of the body of the vehicle 
are oblong in form, are held 
parallel with each other by suit¬ 
able framework, and are flanged 
to form guides for the wheels of 
the endless tracks, so that all dan¬ 
ger of lateral displacement of the 
tracks is obviated. The guards 
surrounding the wheels are made 
. hinged together to form a con¬ 
tinuous chain to inclose the wheels. As the vehicle is drawn along 
the ground, the contact of the endless guards with the ground 
will cause the body to be drawn along the endless tracks.” 



up of links of sheet metal 


AIR MAIL( ?)—“Mr. Preece states that in some of the British poet 
offices a great deal more air power than electrical |>ower is used. 
In London, Manchester, Liverpool, and Glasgow, all the telegrams 
were transmitted by air power, and the use of air pressure for that 
purpose had been applied for thirty years.” 


STEAM TRICYCLE—“Mr. Louis Lallemand, a skillful mechanic 
of Vassy, has just constructed a steam tricycle, to be heated by 
petroleum. . . . The consumption is about three and a half pints of 
petroleum per hour. Upon a good road, a speed of from 7 to 9 
miles per hour may be obtained.” 

NAVY—“The condition of the navy is attracting more attention 
Inan it has received at any previous time since the close of the 
war. Nav&l officers and a few legislators have long known—ami the 
fact is now generally admitted by the press and the people-^that 
we have not had during the last twenty years a single sea-going ship 
that would have had a hope of victory if pitted against any of the 
first class warships of other nations launched during that time,” 


SHALLOW—“A steamboat has been built to navigate the 
gheny River between Pittsburgh and Kittaning, a distance of 45 
miles. Although 142 ft. long and 25 ft. beam, she draws but 10 in. 
of water. There must be many streams navigable for steamers of 
light draught like the above. It only requires a little enterprise to 
make them available.” 

COLOSSAL—“The existence of the great statues of Bamian has 
been long known to Indian archaeologists, hut reliable measure¬ 
ments have never been brought home till now. There are five statues 
at Bamian; three of them are in niches, which have been cut out, 
the figures being formed of the 
rock within the niche. The 
largest statue is 173 ft. high.” 

SLAG—“A new industry has 
been started in Middles¬ 
brough, Eng., the object of 
which is to utilize blast fur¬ 
nace slag. ... It has been 
found that if slag which has 
been annealed be pulverized, 
and mixed with cement in cer¬ 
tain proportions, and pressed 
into moulds, and put aside for, 


WAGES—“Hon. Abram S. Hewitt, our new mayor-elect, says that 
‘for the first time in the history of this country, the day’s wages of 
a mechanic can buy a barrel of flour.’ ” 

STRIDE—“Dr. Gilles de la Tourette has found, from a com¬ 
parison of a large number of cases, that the average length of a 
pace is, for men, 25 inches; for women, 20 inches. The step with 
the right foot is somewhat longmthan that with the left.” 

PATENTS—“The question is sometimes asked why it i» that the 
examiners of the Patent Office are so liberal in the allowance of 
patents, especially in simple things. The answer is obvious. It is 

clearly their duty, under the 
law, to exercise the greatest 
degree of liberality toward the 
inventor, and to do everything 
in their power to facilitate 
him in securing his invention 
by patent. The inventor is a 
man who supplies the country 
with new and valuable foemsef 
industry; he supplies the pen* 
pie with all manner of comic* ti 
and conveniences. * * 4 Jtaibt 
iheoW in ever* tam t# W'' 
• id the inventor 1 * iatoW* 


AND NOW FOR THE FUTURE 
((Big Engineering by Hand Labor in China 
((Color in Movie Cartoons, by Andrew R. Boone 
((Fish and Physicians, by Henry Pelham Robbins 
((Broiler Factories (and Eggs, too), by Philip H. Smith 
((Ourselves and the Feeble-minded, by G. HL Estabrooks 
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TIME and distance may prevent your being there in per¬ 
son. But you can always be there by telephone, with a 
warm and friendly greeting. For across the miles your 
voice is you! 

It’s easy to do and it can mean so much. A few words 
—thoughtful, kindly, reassuring—may gladden a day 
or a life. Somewhere today—perhaps this hour 
—some one is wishing you’d call. g JL 




BELL TELEPHONE SYSTEM 






KNOW THEM BY THEIR HPYP1CAL of the*!937 automobiles arc the repre- 

FRONT ENDS tentative curs illustrated above. From left to 

right, top row: Lincoln “Zephyr”; De Soto; Dodge; 
Studebaker. Second row: Buick; Pierce Arrow; La 
Salle; Cord. Third row: Cadillac; Chevrolet; Olds* 
mobile Six; Pontiac. Bottom row: Oldsmobile Eight; 
Terraplane; Chrysler “Royal”; Willy*. Many of the 
new features incorporated in these and other Ameri¬ 
can automobiles for the coming year are described 
and illustrated in detail in the article starting on the 
opposite page. An intensive survey of the entire 
motor-car field shows that, while there is only one 
wholly new car on the market for 1937, there have 
been numerous refinements and developments in pro* 
vious models, all of which contribute toward safety, 
comfort, or economy for the automobile purchaser. 
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What you *et a» you drive them; Inttrument panels on (upper row, left to right) Buick, Chevrolet, Studebaker, (lower row, 
left to right) Lincoln "Zephyr,” Dodge (note recessed controls and ignition switch mentioned in article), and Hudson 


Your 1937 Motor Car 


Engineered for Safety . . . Improvements in Minor 
hut Important Details . . . Lowered Center of 
Gravity . . . “More Car” for Your Money 

By A. P. PECK 


R ESEARCH in a hospital may scorn 
to he a queer approach to solving 
motor-car problems, but it is ex¬ 
actly what has been done in designing 
some of the motor cars that will be 
available by the time this article is in 
print. Realizing that many of the in¬ 
juries suffered in motor car accidents 
are caused by drivers or passengers be¬ 
ing forcefully thrown against projec¬ 
tions on automobile dashboards, Chrys¬ 
ler engineers took up the matter with 
hospitals and doctors throughout the 
country in an endeavor to determine 
just how serious this phase of the ac¬ 
cident problem really is. The result is 
that the instruments of the entire line 
developed by them are set flush with 
the dashboard; there are no projec¬ 
tions—not even light control switches— 
against which the driver or passengers 
can be injured. Even the ignition key is 
inserted in its lock in a miniature tun¬ 
nel at the lower edge of the dash, so 
that it does not project at all. Light 
switches, hand throttle, and other man¬ 
ual controls are also at the lower edge, 
from which position they are operated 
by a finger tip hooked into a notch. 



Gumd door handUs on most 1937 
car* art an added safety feature 


By A. 


T N order to present to our 
*"■ readers the latest possible in¬ 
formation on the new motor cars, 
the writer of the accompany¬ 
ing article, one of the editors of 
Scientific American, spent sev¬ 
eral days visiting the factories 
in and around Detroit. He has 
purposely avoided dwelling on 
those phases of motor car design 
which are ordinarily heralded 
widely through advertisements; 
rather his aim has been to un¬ 
cover those minor but important 
developments which are not us¬ 
ually well known, but which con¬ 
tribute largely to the comfort 
and satisfaction of motoring. 
—The Editor. 


Door handles, inside and out, are so 
curved that they cannot catch clothing 
or pierce flesh. 

The foregoing is typical of the atten¬ 
tion which is being given in increasing 
degree to the safety of motorists. Minor 
in scope as it may seem to be, it in¬ 
dicates that manufacturers are acutely 
aware of the necessity of inbuilt safety 
in cars, and are striving to do everything 
possible to decrease motor driving ac¬ 
cidents. 

Presenting an impartial analysis of 
the new features of the 1937 motor 
car* involves peculiar difficulties. The 



Front compartment in a Pontiac, 
showing radio, heater, and speaker 


greatest progress lies in development 
and improvement of existing parts and 
mechanisms, with little that can definite¬ 
ly be labeled as “new” in the strictest 
sense of the word. If, therefore, the 
present article seems to dwell on the 
smaller details, it must be realized that 
these are just as important to the motor¬ 
ist as radical changes in design or con¬ 
struction—more so, in fact, since such 
progress is indicative of the lessons that 
are being learned by experience and 
of the application of this knowledge to 
the construction of better cars for the 
public. The accompanying photographs 
and explanatory notes tell much of the 
story of the 1937 cars; the following 
paragraphs supplement the photographs 
and describe some of the details that 
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Capacious trunks are the rule 
on the can for 19$?. At the 
left is Chrysler "Royal” tour¬ 
ing sedan, at the right the Pon¬ 
tiac touring sedan, and below, 
the Lincoln "Zephyr.” Note 
how the spare tire in this model 
is mounted on a rack that 
swings down out of the way, 
giving complete access to the 
large luggage compartment 


do not lend themselves to photography. 

In order to simplify the servicing of 
cars when the driver pulls up for gas, 
oil, and water, some of the designs— 
Chevrolet for example—place all the 
intakes for these essential fluids on the 



and clover design b m beep applied to 
reduce read and body noises to a low 
value by means of proper placement of 
Insulating materials- Chrysler engineers, 
who were among the first to pioneer in 
the use of all-steel bodies, have pro¬ 
duced a rubber mounting for bodies that 
eliminates all metal-to-metal contact and 
results in the body literally floating on 
rubber. This is accomplished by the use 



right side of the car. No longer need 
the attendant hop from one side of 
the car to the other in fulfilling his 
duties. Up comes the hood; there are 
the water and oil filler caps. This part 
taken care of, the attendant fills the 
gasoline tank without walking around 
the car. This is a small factor, perhaps, 
but one that adds to convenience. 

A feature that practically all manu¬ 
facturers have considered this year is 
prevention of fog and frost formation on 
the windshield. The recent develop¬ 
ment of hot-water heaters for car in¬ 
teriors has been in their favor. Most 
of the new cars are provided with means 
for taking off a stream of hot air from 
the heater and directing it upward 



It u kept cool by a flow of air 


against the inside of the windshield. 
This evaporates interior mist, and in cold 
weather warms the glass so that frost 
cannot form on the exterior and the 
windshield wiper can do its job regard¬ 
less of outside temperatures. 

In the matter of wheel construction, 
it is evident that wire wheels are de¬ 
finitely out of the picture, as far as mass 
production is concerned. Pressed steel 
artillery and disk wheels are far in the 
majority. Although disks seemed to 
have been eliminated years ago, the in¬ 
creased use of "doughnut" and "air 
wheel” tires, with the decreased wheel 



size accordingly necessary, has brought 
the disks back to some prominence, 
sharing the field with pressed steel ar¬ 
tillery wheels with very short spokes. 

Probably the most interesting develop¬ 
ment for 1937 is the advent of the new 
Willys. Whether this entirely new car 
will stand the gaff of usage is not for 
us to say; only time and hundreds of 
thousands of miles of driving can an¬ 
swer the question. Nevertheless, a new¬ 
comer to the field, even though it has an 
old and well-known name, is always 
welcome and provides material for 
speculation as to performance and dur¬ 
ability. The new Willys is announced as 
the lowest priced car in the standard 
size field. Its body is a fine piece of de¬ 
sign—modernistic to a large degree, 
but pleasing even to those 


of a number of brackets rigidly riveted 
to the chassis frame, each carrying three- 
piece rubber inserts on which the body 
rests. Body bolts go through these rub¬ 
ber inserts and are drawn up to a pre¬ 
determined tension that is limited by a 
metal tube running through the rubber 
insert. Thus the rubber is under a con¬ 
stant but comparatively light pressure 
at all times and effectively insulates the 
body from road noises. 

Road noise is not the only noise bug- 
a-boo of all-steel bodies. Vibration of 
metal panels, regardless of how well 
braced they may be, contributes its 
share. This has been kept under control 
by the liberal use of insulating and 
sound deadening materials. For exam¬ 
ple, the metal floor panels of the De Soto 
and other cars made by the same com¬ 
pany are covered with a half-inch thick 
coat of asphaltic compound that is bond¬ 
ed securely by heat treatment. This, to¬ 
gether with the conventional floor rugs, 
effectively eliminates vibration. The in¬ 
terior surfaces of the metal roof and side 
panels are treated by spraying with a 
similar material, inserting sheets of 


eyes which usually belittle 
the modern trend. At the time 
of writing no mechanical de¬ 
tails are available except that 
the engine will develop 48 
horsepower at 3200 revolu¬ 
tions per minute, and the 
valves seat on ring inserts 
that resist pitting and reduce 
the necessity for frequent 
valve grindings—a type of 
construction now widely used. 

With increased use of all- 
steel bodies it has been nec¬ 
essary to devote not a little 
attention to the problems of 
noise. All new General Mo* 
tors cars have bodies that 



Torque arm* m 


contain a minimum of wood, whacb in rigid qll natgare qgMait ii>d jjiatifr 
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sound-dnmptog fabric*, and covering all 
with the usual upholstery. Speaking of 
upholstery; an added safety feature is 
found in the rolled back of the front 
seat In certain body styles of Dodge 
cars. The* soft cushion thus formed 
serve* to lessen the effect if a back¬ 
seat passenger be forcefully thrown 
against the front seat in the event of a 
sudden stop or collision. 

New shock absorbers are adding their 
part to riding comfort. Many of the 1937 
cars are using shock-absorbers of the 
so-called airplane type. These require 
no linkage as did older models; they 
are long and comparatively thin tele¬ 
scoping tubes that are fastened directly 
to axles and body, thus providing less 
chance for squeaks and rattles to creep 



Two methods are in general 
um for lowering the height of 
the drive shaft and permitting 
lower body mounting. One it 
the hypoid rear end, below and 
at left. In die drawing are 
shown the relative heights of 
the drive shaft with hypoid and 
pinion gears. The other meth¬ 
od, as in Oldsmobile, is shown 
at the right, where a two-piece 
propeller shaft is employed 
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in as the parts wear with use. These 
shock absorbers are all hydraulic in 
action. 

In the power plants of many of the 
new cars, aluminum pistons are found, 
but they are by no means the alumi¬ 
num pistons of a few years ago. By 
an electrolytic process they are “ano¬ 
dized” to produce a file-hard surface 
that resists wear. Some of them are 
skirted and some have new shapes de¬ 
signed to give better service and faster 
acceleration. Full-length water jackets 
serve to cool motors more efficiently and 
also to keep the oil in the crankcase at 
a lower temperature. 

The Buick oil pump operates in con¬ 
junction with a floating screen and 
inlet, so that the oil forced through the 
engine is always drawn from the top of 
the oil supply in the crankcase, and 
therefore cannot carry with it any 
sludge or dirt that may have accumu¬ 
lated. 

V ENTILATED clutches in Plymouth 
and other Chrysler-made cars give 
promise of longer life and better action. 
While the car is in operation, air is con¬ 
stantly circulated around the clutch 
members, keeping them cool and hence 
increasing their efficiency. 

Although free-wheeling, so widely ac¬ 
claimed only a few years ago, has been 




abandoned by many manufacturers, 
Hudson and Terraplane still retain it in 
the form of a modified automatic clutch 
for use with their “Electric Hand” gear- 
shifting mechanism. Since, however, it 
is usually undesirable to use free¬ 
wheeling over 20 miles an hour, a gov¬ 
erning device has been installed to limit 
the free-wheeling action to speeds of 
15 miles an hour and less. Studebaker, 
one of the first advocates of free-wheel¬ 
ing, also has a modified form for use in 
connection with their overdrive. The 
over-running clutch operates only tem¬ 
porarily when the overdrive is coming 
into or going out of use. The car coasts 
against engine compression in all 
speeds. 

A “hydraulic hill hold” is available 
on Hudsons and Terraplanes, by means 
of which the car is prevented from 




Above: Dodge, among others, 
cools the fuel pump and filter 
by a current of air directed by 
a curved metal deflecting plate 


Left: The new Wiflys, with 
standard tread, appears in 
1937 as a wholly new car with 
modernized yet pleasing lines 


hacking up when stopped on a hill. Thia 
device is actuated by the same fluid 
used in the braking system, and op¬ 
erates in conjunction with the clutch 
so that the car is held by the brakes 
until the driver operates the clutch to 
start the car forward. 

Lowering the center of gravity of a 
motor car—highly desirable for safety, 
better roadability, and more comfort¬ 
able riding—is largely limited by the 
matter of transmitting power from the 
engine via a drive shaft to the differ¬ 
ential. Common practice in the past has 
been to lower the body around the drive 
shaft by providing a tunnel in the 
flooring. This, however, is an undesir¬ 
able make-shift and has given way to 
two general types of improved methods 



Formation of mist and frost on 
windshields is prevented by blowing 
air from the heater against the glass 

of power transmission. Most widely 
used in 1937 cars is the hypoid gear¬ 
ing in the differential. By means of a 
design that is half-way between a worm 
gear and the conventional pinion, the 
hypoid on the end of the drive or pro¬ 
peller shaft is located lower on the 
ring gear than would be possible with 
an ordinary pinion. This permits a lower 
position of the drive shaft and hence 
a lower body without a tunnel. The 
other method of achieving the same end 
is to use a two-piece propeller shaft as 
is done by Pontiac. In this design the 
forward half of the shaft is integral 
with and supported by the transmission. 
Connecting this shaft with the differ¬ 
ential is a second shaft with universal 
joints at each end. 

Typical of advances in driver and 
passenger comfort are the changes in 
seat design that are so noticeable in the 
new models. In every case the seats 
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Typical of new telescoping shock 
absorbers is that used by Dodge 


and hacks have been so constructed that 
they hold the body in a natural posi¬ 
tion—not reclining with legs thrust for¬ 
ward nor sitting bolt upright as in a 
hard straight chair, hut much the same 
as when sitting in a well-upholstered 
easy chair. Driver's seats are universally 
adjustable, and most of them incot- 
porate a new feature of tilting slightly 
forward as they are moved nearer to the 
steering wheel. Thus a short-legged 
driver is given as comfortable a posi¬ 
tion as one of more normal stature; the 
same is true for long-legged ones. 

A FEATURE that the buying public 
cannot see on many of the new 1937 
cars, but one that is of great importance 
to lengthened car life, is that all sheet 
metal is rust-proofed before it is enam¬ 
eled or lacquered. All bolts, nuts, 
washers, and so on are cadmium plated 
to prevent rusting. 

A trend that has been evident in 
motor-car design during the past few 
years, and which is even more notice¬ 
able for 1937, is the redistribution of 
weight and the relocation of passenger 
position. Hand-in-hand has gone a de¬ 
velopment of better braking systems. In 



Adjustable seat in which angle of 
back changes, as in the Chevrolet 




Rolled back of the front seat forms 
a cushiony-safety for passengers 



Ventilated clutches are used in 
all of the Chrysler Motors cars 


many of the new cars, 50 percent of the 
total weight of the car, exclusive of 
wheels and axles, is carried by the front 
wheels, and 50 percent by the rear 
wheels. Also, rear-seat passengers are 
placed farther forward. These two devel¬ 
opments have definite implications for 
safety and riding comfort. It is now 
possible to apply more braking power 
to the front wheels and thus achieve 
easier stopping in an emergency by tak¬ 
ing advantage of the forward shift of 
the center of gravity as the brakes are 
applied and the car slows down. 

Up to the day of going to press, the 
Ford organization was unable to supply 
the writer with details of the changes 
and improvements being made in their 
new cars. 

T AKEN as a whole, the outlook for the 
purchaser of a 1937 car is bright. 
He will get more for his money than 
over before in safety, comfort, quality, 
fine appearance, service, and economy. 
That the ultimate in motor cars has not 
been reached is obvious; there is still 
a long way to go, hut what the motor 
car of the future will be even the best 
informed engineers hesitate to predict. 



The new General Motor* bodies are all-steel, as shown by 
this photograph of the interior of a partly assembled body 







OUR POINT OF VIEW 


Future Motor Cars 

A S stated in the article ending on 
. the opposite page, even the best- 
informed engineers in the motor-car in¬ 
dustry hesitate to say what the future 
holds for the automobile. One such en¬ 
gineer, recently interviewed, ventured 
the prediction that the next big change 
will be in power plants. Pressed for de¬ 
tails, he stated definitely that it would 
not be in the direction of the Diesel, but 
would go no further than to venture that 
it would involve a complete redesign of 
the automobile engine and body as we 
know them today. One of the truths with 
which the motor-car designer is faced 
is that the power plant in the modern 
car takes up too great a percentage of 
the space in the car. Roughly one third 
of the wheel-base is occupied by the 
engine, the rest by the passenger and 
baggage compartments. What to do 
about this state of affairs is a problem 
that is receiving considerable but un¬ 
publicized attention in the research 
laboratories of many of the motor-car 
manufacturers. 

Thus the way is left open for a little 
stimulating theorizing. If the power 
plant can be made smaller, more com¬ 
pact, and still with the required horse¬ 
power for present-day traffic demands, 
cars can be made shorter, more com¬ 
pact, easier to handle and park. More 
cars can be driven on a given stretch of 
highway with no increase in congestion, 
and if they can be more easily maneu¬ 
vered, the chances of accidents will be 
reduced. With this in mind, two thoughts 
emerge: radial engines such as used in 
aircraft, and engines in the rear. Why 
not combine the two? A radial air-cooled 
engine, placed in the rear and cooled 
by air conducted through ducts from 
the front of the car offers a starting 
point for solving the problem. “Bugs” 
will be present aplenty, but surely not 
formidable enough to halt progress, if 
this be a feasible way of gaining a de¬ 
sirable end. 

Such theorizing is a pleasant recrea¬ 
tion and harmless, but it is brought to 
an abrupt end by a realization of one 
factor that is neither mechanical nor 
technical. This factor is the human re¬ 
sistance to radical change. Courageous 
indeed must be the motor-car manufac¬ 
turer who will attempt to give the pub¬ 
lic something in motor cars that is 
radically different from the cars which 
that convention-bound public is used to 
seeing* Courageous—and, even more im¬ 
portant, backed by unlimited finances to 


take the losses that will inevitably re¬ 
sult. 

The never-ceasing efforts of the re¬ 
search engineers give assurance that 
changes will be made in motor cars, 
changes that will react to the benefit of 
the public as well as to the manufac¬ 
turers. When research uncovers ways 
and means of making radical changes 
in automobile power plants, past ex¬ 
perience with a fickle public will un¬ 
doubtedly serve as a guide post which 
will point the way toward introducing 
the change with the least possible re¬ 
sistance. Through a process of evolution 
extending over a period of years, subtle 
changes in body design will undoubt¬ 
edly be made, paving the way for an 
entirelv new r concept in motor-car con¬ 
struction. Then, just as the clothes of 
the last decade appear ridiculous to¬ 
day. today’s motor-car design will he 
seen in its true light as being only a 
step removed from the horse and buggy. 

Unclean! 

T HE recent escape of 235 lepers from 
an institution in Manila points di¬ 
rectly at the folly of premature an¬ 
nouncements of “cures” for serious dis¬ 
eases. Incited by legislative action that 
would have ended segregation of lepers 
if Governor General Frank Murphy had 
not vetoed it, these unfortunate victims 
of the disease gained the idea that they 
need no longer he kept from contact 
with the outside world. Despite a grow¬ 
ing belief among medical men that 
leprosy can be cured and that it is not 
contagious, there is not as yet basis 
enough in fact to warrant discontinu¬ 
ance of segregation. Such beliefs should 
he kept within the profession until 
satisfactory proof has been reached. 

Ship Personnel 

HE problem of advancing safety at 
sea has been more vigorously at¬ 
tacked in this country in the last decade 
than during any previous ten-year pe¬ 
riod. Progress has been made, but much 
still remains to be done. There is, for 
example, the question of qualifications 
of personnel. Discussing this phase re¬ 
cently, Captain J. H. Tomb, U. S. N. 
(retired), said that minimum require¬ 
ments for men qualifying as .able-bodied 
seamen are “a travesty on safety at sea.” 

An American seaman, according to 
Captain Tomb, superintendent of the 
New York State Merchant Marine 
Academy, becomes in three years by 


Act of Congress, an A. B. even though 
he has “damned little training in the 
fundamentals of his trade. . , Yet the 
graduate of a state marine school is pre¬ 
vented by Act of Congress from getting 
his A. B. ticket until one year after 
graduation, although he is qualified to 
hold a licence as a third mate. The result 
of this peculiar situation has been that 
many people have criticized American 
seamen as inefficient; we have come to 
depend more and more on alien seamen 
to man our ships, and safety at sea has 
suffered. 

Captain Tomb urges establishment of 
a national merchant marine academy; 
or as an alternative, that nautical train¬ 
ing be extended to high schools, appar¬ 
ently as an elective vocational course. 
He estimates that this subject is of in¬ 
terest to “at least one third of all Amer¬ 
ican boys.” 

For a different reason but to the same 
end, Joseph B. Weaver, Director of the 
Bureau of Steamboat Inspection Service 
of the Department of Commerce, had 
previously urged the establishment of a 
series of training schools for seamen. 
It is his belief that the Leviathan , now 
retired and tied up to a pier, should be 
converted into a training ship for sea¬ 
men who desire advancement. “These 
men should be encouraged to study,” he 
says, “and we should provide facilities 
for their training.” The Leviathan , 
moored at New York, could accommo¬ 
date 1000 seamen as could also the old 
America if she were stationed at San 
Francisco and the old George Washing¬ 
ton if at New Orleans. The courses could 
last three or four months and the cost 
would be low. His plan, Mr, Weaver 
explained, would save three discarded 
ships from ruin, provide employment 
during their remodelling, and improve 
the quality of man power in the mer¬ 
chant marine. 

Here are two really constructive ideas. 
One seems to envision preliminary naut¬ 
ical education while the other concerns 
advanced training. Both may be un¬ 
sound in certain aspects but both do 
possess the merit of approaching boldly 
the problem of safety at sea as it per¬ 
tains to personnel. And this, we believe, 
is vital. It is vital because lives and 
property are at stake; the men that 
man our ships are the “human factor.” 
In view of the steadily mounting num¬ 
ber of criticisms against that human 
factor that have been heard recently, 
isn’t it time something were done about 
it? We are sure of it. And Congress 
should get busy. 
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British “Mosquito Boats” 


W HEN King Edward took the helm 
of M.T.B. No. 1 and ran her out 
of Portsmouth harbor and around 
Spithead on June 30, the occasion was 
one which is likely to rank as a naval 
event in years to come, as it signifies the 
udvent of a new type of warship into the 
British Navy—the motor torpedo boat. 

At first sight there may not seem to 
be much difference between a motor 
torpedo boat and the coastal motor boats 
and submarine chasers such as are found 
in most navies; actually there is every 
difference. 

The as originated by Thorny- 

crofts, was a war-time production de¬ 
signed for fast, short-distance raiding, 
a surface-skimming, frail little craft 
which !>ounced along the sea when 
weather permitted, and was a hard- 
riding, uncomfortable craft at 40 knots 
which had a human fatigue time of about 
two to two and one half hours. The 55 
footers weighed 10 tons and naturally 
were very lightly built. Their progress 
was such that control was difficult; no 
compass could give a course to a boat 
which bucked like an unsprung car at 
high speed on a rough road. Lewis guns 
were carried but it was impossible to U9e 
them effectively. A couple of 18-inch 
torpedoes were carried in troughs and 
discharged, nose forward, over the stern 
when the boat was in a line 
with her target. To avoid be- r'. 
ing hit herself, she was in- v, 

stantly slewed round and 
steered clear, so that torpedo 
attack was a somewhat tricky 


New Type Warship . •. 60 Feet Long • ♦. 40 Knots 
. . . Habitable, Seaworthy, Efficient . . . Long Dis¬ 
tance Raiders . . . Torpedoes, Guns, Depth Bombs 

, 4 By OSCAR PARKES 


cient as patrol boats and chasers. The 
M.T.B’s. are a completely new proposi¬ 
tion, at least so far as the British Navy 
is concerned. To some extent the Ger¬ 
mans may have anticipated them in 
their S.l — S.1S types, but without full 
data no definite opinion can be ex¬ 
pressed on this point. Designed by 
H. Scott*Payneof the Motor Boat Trophy 
fame, and built by his firm, the British 
Power Boat Company, the M.T.B's. are 
intended for long distance, deep-sea 
work as independent units, and it is 
anticipated that they will commence a 
new phase in torpedo warfare. 

We have seen the torpedo boat, start¬ 
ing off with the little steam launches 
fitted with a spar torpedo which Yar¬ 
rows built in 1873, and the first boats- 
built to carry the Whitehead torpedo 
which the firm supplied to the Argentine 
Government a year or so later, grow up 
in size and power from the first destroy¬ 
ers of 250 tons designed by Yarrows 


in 1892 to the super-destroyere like the 
French Fantasque class of 2500 tons 
^which have entered the cruiser category 
both in tonnage and gun-power. Cost 
and size limit the numbers of such craft 
which have completely outgrown eco¬ 
nomical standards and, when a cycle of 
evolution has been made, it is only 
natural that the reversion should be 
made to the smallest size consistent with 
functional ability. Hence, with the ad¬ 
vent of the M.T.B., we are back 
to the sea-going torpedo boat, a boat 
cheap enough to be built in large num¬ 
bers, fast enough to make her objective 
and avoid destruction, and armed with 
torpedoes which can menace a modern 
battleship. 

In the old days, we had first- and 
second-class boats, the latter being small 
enough to be transported in depot ships 
and to form part of the equipment of 
the battleships. Thus, when Lord Fisher 
was captain of the Inflexible in the 


business demanding a clear 
brain and quick judgment. 

W ITH the exception of the 
latest German boats, all 
the fast motor boats now built 
are based on the C.M.B's. 
with very shallow draught, 
light displacement, and no 
attempt at habitability. Some 
of the French craft can do 
their 50 knots, but such speed 
has little war value because 
the boats themselves have 
such Jimited possibilities. The 
other type of heavier motor 
boat, like the British M.L's. 
and the United States S.C. 
boats with a speed of below 
20 knotg, belong to a different 
category and are quite un¬ 
suitable for torpedo opera¬ 
tions requiring high speed, 
although they are quite effi¬ 




(Wriwy The HrltHh 1’uwer Ifcrat ComfMiny _ 

H. M. Motor Torptdo Boat No. 1 pawing tha Hood and Effingham. A flaw of thaaa boat* 
could be built within tha cm of tha Hood, and at tuna* might do n wt atfacttva wo t fc 
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A close-up of the first M.T.B. at speed showing about as much os can be learned of hull 
design. Her clean lines and absence of parasite structures favor attainment of high speed 


'Eighties he used to say that he would 
deal with opposing battleships by clos¬ 
ing them at nightfall and lowering his 
second-class torpedo boats for a mass 
attack. Nowadays, we want modern edi¬ 
tions of the old first-class boats, which 
we have found in the M.T.B.—able to 
stand up to bad weather, habitable, and 
efficient. 

A GLANCE at the illustrations will 
show that a special feature of the 
boats is their high freeboard, upon 
which so much of the success of the de¬ 
sign depends. The dimensions are still 
confidential and so are the under-water 
hull lines, so that the essential data 
cannot be discussed. The only figures 
available show their length to he 60 
feet, which is a mean between the me¬ 
dium (55 feet) and large (70 feet) 
C.M.B's. But, although the hull is a 
light shell, it is divided into many water¬ 
tight compartments which give positive 
buoyancy even when to all intents and 
purposes the boat has been “totally 
destroyed/' 

To say that they are magnificent in 
bad weather is the simple truth, and 
their maneuvering abilities are such as 
have never been achieved in boat design 
before. Their directional stability is such 
that once put upon a course they can be 
left there in either a beam, ahead, or 
following sea; and the controls, oper¬ 
ated from the wbeelhouse, are finger* 
light. To appreciate what this means 
to the navigator and the bearing it 
may have when hazardous and nerve- 
wracking operations have to be per¬ 
form^ l may iiy that Mr. Scott-Payne 


drove one of these lxmts up the English 
Channel and Nortli Sea from Southamp¬ 
ton to Grimsby for 14 hours and from 
Grimsby back again for 10 hours at 36 
knots—both non-stop runs in bad weath¬ 
er. And, in his own words: “I was at 
the helm the whole time without, I may 
assure you, any physical fatigue of any 
sort." 

For armament, each M.T.B. carries 
tw r o 18-inch torpedo tubes which can dis¬ 
charge their weapons by a novel method 
at present confidential, the gear being 
fool-proof in operation and the lightest 
as yet designed. In addition, there are 
several machine guns and depth charges 
so that the boats can be employed either 
as torpedo boats against fleet units when, 
with their close approach and exact tor¬ 
pedo aim, they should be very efficient, 
or as submarine chasers. 

Considering the size of the boats, their 
general equipment is wonderfully com¬ 
plete, comprising everything requisite 
from a heavy ground anchor, sea an¬ 
chor, and towing gear to an ice chest, 
electric fans, spacious wardroom six-feet 
high, lavatory compartments, radio tele¬ 
graph and telephone, fireproof petrol 
stowage, and ventilation system. The 
chart house has full electrical equip¬ 
ment, chart tables, and navigating gear; 
the whole design, arrangement, and con¬ 
struction bristles with novelties of every 
description. The M.T.B's. carry three 
quarters of a ton of fresh, water and 
provisions and gear for eight men and 
two officers for 14 days. 

Their triple screws, driven by three, 
500 b.h.p., Power Sea Lion, 12-cylinder, 
petrol engines, are capable of provid* 


ing a speed of over 40 knots, 
with a thousand-mile radius 
at 25 knots. 

At present, six boats are 
under construction or com¬ 
pleted and six more are in¬ 
cluded in the current esti¬ 
mates for which the sum 
of 700,000 dollars has been 
provided, but this batch is 
considered to be purely ex¬ 
perimental. They can be 
built quickly and cheaply, so 
are essentially suitable for 
emergency construction, while 
the design lends itself to fur¬ 
ther development if the pres¬ 
ent boats are not large enough 
or fast enough for other con¬ 
ceptions of their war-time 
uses. 

The German boats which 
can be compared with them 
date from 1929 to 1936 and 
are numbered S.l to S.15. 
They are 92 feet long and 
displace from 45 to 50 tons, 
their profile being that of an 
exaggerated C.M.B. with a 
low freeboard aft, sheering 
up to the bows. There are 
three engines of the airplane type, 
petrol driven, each developing 1000 
horsepower for speed work, and a single 
100 horsepower engine for cruiging. 
About 40 knots is reported to be the best 
figure so far achieved for the petrol 
boats; whether those which are Diesel- 
driven have done so well is not known. 
The torpedo armament is heavier than 
in the M.T.B's. as the two tubes dis¬ 
charge 20-inch weapons. Photographs 
show these to be on the forecastle, which 
suggests that the trim may be slightly 
altered when they have the tubes loaded. 
Twelve officers and men can be accom¬ 
modated, but their habitability cannot 
be equal to that of the British boats. 

• 

Dr. Parkes, who is best known for 
his long editorship of the annual 
“Jane's Fighting Ships” has f with the 
limited facts at his command , removed 
much of the mystery surrounding the 
new British fighting boats . From news¬ 
paper accountSv the impression had been 
gained that these were to be of defensive 
use primarily in restricted waters adja¬ 
cent to the British Isles . On this basis , 
authoritative American naval opinion 
holds that , having used “mosquito 
boats” we want no more of them . The 
British M.T.B's ., however , are offensive 
boats , powerful , speedy , long-distance 
raiders and , as such , may point the way 
to a recapitulation of naval needs the 
world over . Large fleets of them can be 
built of low cost y and destruction of one 
or a score of them in wartime would not 
compare in loss of men and materials 
with the loss of one battleship .—The 
Editor. 
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Scientific Research to Aid the Farmer . . . New 
Jobs for Idle Men and Idle Acres . . . Co-ordina¬ 
tion of Agencies into One Chemurgic Enterprise 
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President. The Chemical Foundation. Inc., 
and the Farm Chemurgic Council 


D URING the last few years, we have 
all been mure nr less painfully 
aware that many millions of our 
people have been deprived of things that 
they should reasonably have, and certain¬ 
ly not the least of these things is work. 

It is often said now that times are 
getting better. Nevertheless, there are 
still many millions of idle hands. Even 
though every mouth is fed, and every¬ 
body clothed and housed, we shall still 
be a very sick nation if so many of our 
people are deprived of u'ork which they 
are eager to do. It is obvious, therefore, 
that the re-employment of idle men and 
of idle acres is still the basic problem 
confronting America today. Solve this 
problem and the economic ills of the 
nation will subside. 

Unemployment has been the arch 
villain of all depressions in the past and 
will so continue in the future. It is well, 
therefore, that we determine what past 
experience might contribute toward the 
solution of this problem of unemployed 
men and acres. 

History discloses that relatively re¬ 
cent depressions finally terminated and 
were followed by the return of men and 
acres to prosperous employment because 
of two things, namely: 1, Expanding 
markets for old industries; 2, Creation 
of new industries. It further discloses 
that unemployed acres and men, in¬ 
cluding subsequent growth in popula¬ 
tion, have been absorbed in our national 
economy in approximately the follow¬ 
ing ratio: About one third due to ex¬ 
panding markets for old industries, and 
about two thirds due to the creation of 
new industries and the development of 
new products and new methods. 

I T is confidently predicted that with 
the return of confidence in business; 
stability of exchange; balanced bud¬ 
gets; and through reliance on sound 
economics, the expansion of markets 
for old industries will occur in the 
natural order of things. This should ab¬ 
sorb about one third of our unemploy¬ 
ed. But what we are concerned with 
today is the two thirds dependent upon 
new industries for their return to pro¬ 
ductive enterprise. 

Statistics in support of our de¬ 
pendence upon new industrial enter¬ 
prises are not available in precise form 
as they relate to any particular depres¬ 
sion. However, by taking a term of 
years, which is the safer method, there 
are ample figures in support of this 
contention. For example, let us take 
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the record of the four decades from 
1890 to 1930. We had several depres¬ 
sions during those y^trs including one 
major depression; namely, in 1893. We 
escaped another major depression in 
1914 only because of the outbreak of 
the World War. 

In those four decades our population 
was increased by 60,000,000 persons, 
of whom 40,000,000 gained their sub¬ 
sistence from new industries. What were 
these new industries? They were the 
product of modern science and inven¬ 
tion developed by American initiative 
and applied to every-day usage by priv¬ 
ate enterprise. They fall into two gen¬ 
eral classifications: the mechanical arts 
and industrial chemistry. 

Specifically, these new industries 
which have contributed so much to the 
public welfare include the agricultural 
implements, air-conditioning, automo¬ 
tive, aircraft, cement, central heating, 
electrical, food preservation, iceless re¬ 
frigeration, internal combustion power, 
modern sanitation, motion pictures, non- 
ferrous alloys, petroleum by-products, 
radio, steel alloys, synthetic chemistry, 
telephone, utilities, machinery which 
lessens the burden of human labor, and 
many others. Payrolls of these enter¬ 
prises rightfully are credited with the 


vast army of men engaged in transpor* 
' tation, distribution, servicing, and main¬ 
tenance of their respective products. 
Some of these industries will continue 
to enjoy a slow hut steady growth. 
Others are still in their infancy and have 
a brilliant future. 

I N 1890, the genius of Edison and his 
contemporaries had hardly begun to 
touch American life. Kerosene lamps 
and horse-cars predominated, and tele¬ 
phones were the exclusive luxury of tin* 
hanker, the judge, the sheriff, the doc¬ 
tor, and the apothecary. Today who 
would surrender the comforts, the well¬ 
being, the necessities, and the luxuries 
of life that flow from these very indus¬ 
tries—all created through the genius 
of men like Edison and firmly estab¬ 
lished through the courage and vision 
of American industrial leaders? 

With few exceptions, these men were 
of gigantic mental stature. They were 
business statesmen. Their initiative nor¬ 
mally provided employment for 10,000,- 
000 men and women (based on the 1930 
census). On the basis of four persons 
to a family, they furnish material secur¬ 
ity for 40,000,000 citizens—almost one 
third of our present population. With¬ 
out these new enterprises, the United 
States could not have supported the tre¬ 
mendous increase of 60,000,000 citizens, 
who were actually added to our popula¬ 
tion in this short span of 40 years. 

All jjf these industries owe their ex¬ 
pansion to labor-saving machinery 
which has reduced selling costs, broad¬ 
ened markets, and pyramided consump¬ 
tion to a gross volume impossible with 
hand-labor methods, thereby increas¬ 
ing—not decreasing—the demand for 
labor. Scientific research and inven¬ 
tive genius furnished the brains. Thus a 
great variety of articles now within 
reach of the great mass of our people 
would have remained luxuries of the 
wealthy but for the savings in cost that 
accompany modern mechanical produc¬ 
tion. 

Critics of the machine, afflicted with 
the spirit of ^efeatism, might well take 
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notice of one concrete illustration of 
how the American system of quantity 
production through labor-saving ma¬ 
chinery in reality creates more jobs than 
it ever destroys. 

The first commercial radio broad¬ 
casting station in the world (WWJ) 
was established by the Detroit News on 
August 20, 1920. At that time the sta¬ 
tion had one man on its payroll. A few 
citizens had cheap crystal receiving sets. 
A short time ago, this station celebrated 
its sixteenth birthday, at which 
time Dr. Lee DeForest an 
nounced that there are over 600 
commercial broadcasting sta¬ 
tions in the United States giving 
continuous full time employment 
to over 50,000 technicians, opera¬ 
tors, and miscellaneous employ¬ 
ees. This does not include the 
artistic talent engaged in actual 
broadcasts. Likewise, instead of 
a few crystal sets, there are now 
over 25,000,000 vacuum tube re¬ 
ceiving sets in use throughout the 
country. 

T HE tremendous opportunity 
for employment afforded by 
the expansion of this one new in¬ 
dustry within a short span of 16 
years is sufficient evidence to 
prove that never in the history of 
the world has any industrial sys¬ 
tem been developed that contrib¬ 
utes more to the general welfare 
than the American system. Free 
competitive enterprise made it 
possible. 

We are now on the threshold 
of a chemical revolution which, 
within the next generation, will A . 
accomplish as much for the well¬ 
being of society and for the 
broadening of opportunity for employ¬ 
ment as did the mechanical and electri¬ 
cal revolution in the two score years re¬ 
ferred to previously. As stated before, 
the creation of new industries is depend¬ 
ent upon scientific research and Ameri¬ 
can inventive genius plus the courage 
of industry. 

This is the task—the creation of new 
industries—which has been recently un¬ 
dertaken by the Farm Chemurgic Coun¬ 
cil, the new recruit which has joined in 
the battle against enforced idleness of 
men and of acres. 

One should explain the meaning of 
this new word, “Chemurgic,” for a great 
deal will be heard about it in the future. 
It comes partly from the ancient Egypti¬ 
an word “chemi,” the origin of our mo¬ 
dem word “chemistry”; and partly from 
the Greek word “ergon,” meaning 
“work” Thus, “Chemurgic” literally 
means “putting chemistry to work.” And 
of course “Farm Chemurgic” therefore 
means putting chemistry to work in in¬ 
dustry for the farmer. 

If any one of us has been enjoying 


the privilege of doing something and 
loses his job, his natural tendency is to 
try to find something else to do. What the 
Farm Chemurgic Council is doing is to 
react the same way as a powerful social 
group. In other words, it seeks to find, 
on a national scale, something else to do 
for those millions of our citizens who are 
now cursed with enforced idleness, and 
something else to do for those millions 
of acres producing more of certain 
commodities than the market can prof¬ 
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itably absorb under present conditions. 

One may reasonably ask why em¬ 
phasis is placed on the farm problem in 
this movement. The answer is brief and 
to the point. The economic illness of the 
nation cannot be cured until the buying 
power of the large rural fraction of our 
population has been greatly increased. 
This rural group must buy, if the indus¬ 
trial group is to be continuously employ¬ 
ed in manufacturing. 

But agriculture, in turn, cannot buy 
unless it can farm enough of its acres 
profitably. And since now the task of 
producing food alone does not require 
a sufficient acreage of our land, it is 
plain that we must turn to non-food uses 
for products of the farm, and develop 
industrial processes and new outlets for 
these products. Thus we see that indus¬ 
try and agriculture are concerned, 
together , in seeking a common economic 
cure. 

Then, you may ask, why does science 
come into the picture? The answer to 
that question is also clear. On a national 
or social scale, the attempt to find new 


things to do simply means research— 
scientific research. And by that term, 
scientific research, we do not mean 
chemical investigations alone. All the 
sciences must do their best to help dis¬ 
cover new regions of human activity. 
Chemistry happens to be a major unit 
in the scientific army seeking the ad¬ 
vancement of human welfare; hence its 
name has been chosen as a part of the 
name of the Farm Chemurgic Council. 

Modern men of science, particularly 
in the field of chemistry, are 
teaching progressive men of in¬ 
dustry how to separate the in¬ 
gredients contained in the or¬ 
ganic products of the soil and 
re-combine them in different 
forms for industrial use. Here 
we have the basis for a host 
of new industries, all pointing 
the way toward the return of 
enduring prosperity. The move¬ 
ment to accelerate these new in¬ 
dustries began a year ago last 
May (1935) when Mr. Henry 
Ford was host to several hundred 
public-spirited citizens at Dear¬ 
born, Michigan, representing ag¬ 
riculture, industry, and science. 
Their avowed purpose was and 
is kk to advance the industrial use 
of American farm products 
thiough applied science.” 


oi 


UT of this original confer¬ 
ence has been organized 
what is now known as the Farm 
Chemurgic Council. It is not a 
governmental agency, nor is it 
political. It certainly has some¬ 
thing better to do, and more im¬ 
portant to all of us, than to con¬ 
cern itself with the advancement 
of anyone’s personal political 
fortunes. It is simply a group of far- 
sighted and public-spirited men who re¬ 
alize the magnitude of the economic 
problems confronting this nation, and 
who are unselfishly giving time and ef¬ 
fort toward their solution. 

The members of this council are men 
who carry large responsibilities in their 
respective enterprises. They recognize 
that prosperity cannot be sectional, that 
no one can be truly prosperous unless 
everyone is prosperous. In admirable 
contrast to the demagogue who would 
lower the standard of living of all by 
dividing the wealth of the few, these men 
have set themselves to the task of raising 
the standard of living of all by creating 
new sources of wealth within the nation. 

The purpose of the Farm Chemurgic 
Council is: To survey the variety of farm 
products which, through applied sci¬ 
ence, can he transformed into raw ma¬ 
terials, usable to industry; to define the 
scientific research problems essential 
thereto; to stimulate appropriate re¬ 
search both in public and in private in¬ 
stitutions; to activate American indus- 
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IF we accept the principle that good 
**■ ia bound to come from adoption 
of the "scientific attitude”—and who 
doea not!-—then we can know that 
splendid result* are inevitable from 
the work of the Farm Chemurgic 
Council. Here at last is something 
over which we, long past our days of 
wide-eyed wonder at the marvels of 
progress, can sincerely enthuse. Here 
at last is genuine help for the farmer, 
and we predict that it will bring to 
a clear focus a problem that hitherto 
has been attacked in hit or miss 
fashion. Even so, the projects spon¬ 


sored by the Farm Chemurgic Coun¬ 
cil must often be experimental. Trial 
and error or—-as the scientist calls 
it—fact-finding, will be the rule. For 
example, one of the first major proj¬ 
ects it is sponsoring*—power alcohol 
from farm products—is at present a 
highly controversial subject, one 
which many level-headed experts 
claim is economically unsound. The 
Council expects to get the facts. It 
will get the facts on this and other 
important subjects and in the end 
the farmer and the nation will bene¬ 
fit —The Editor, 


try to apply the fruits of research; to 
encourage the joint co-operation of agri¬ 
culture, industry, and science in pro¬ 
moting this significant development na¬ 
tionally. 

The commendable hope is entertained 
that such co-operation will; 1, Result 
in the gradual absorption of much of the 
domestic farm surplus by domestic in¬ 
dustry; 2, Put idle acres to work profita¬ 
bly; 3, Increase the purchasing power 
of the American farmer on a stable and 
more permanent basis, and, thereby— 
4, Increase the demand for manufactur¬ 
ed products, and, thus—5, Create new 
work for idle hands to do; revive Ameri¬ 
can industry; restore American labor to 
productive enterprise; and help relieve 
the economic distress of the nation. 

Every dollar used in support of the 
Farm Chemurgic Council has been sup¬ 
plied by the Chemical Foundation, Inc. 
and by no other source, directly or in¬ 
directly. In its work, the Council invites 
the co-operation of all related agencies 
engaged in agricultural, industrial, and 
scientific pursuits. The co-ordination of 
the talent thus made available is the 
Council’s task. 

T HE members of the Council are posi¬ 
tive in their convictions that, through 
orderly and persistent development, 
American industry will be able to ab¬ 
sorb a major portion of the normal sur¬ 
plus of the American farm and thus 
gradually obviate the necessity of pro¬ 
cessing taxes, benefit payments, farm 
subsidies, and other temporary reme¬ 
dies. 

That this is not a fairyland prophecy 
is indicated by the agencies already co¬ 
operating. A few of them may be named 
as follows: 

Certain scientific agencies of the Fed¬ 
eral Government; majority of the Land 
Grant colleges; many of the leading 
universities; Ford Motor Company; E. 
I. du Pont de Nemours & Company; The 
Chemical Foundation; Mellon Institute 
for Industrial Research; The National 
Grange; American Farm Bureau Feder¬ 
ation; leading paint and varnish manu¬ 
facturers; large processors of food pro¬ 
ducts; manufacturers of farm machin¬ 


ery; the large chemical industries; and 
many other institutions. 

One basic idea favored by the Farm 
Chemurgic Council is that of promoting 
the production, in this country, of crops 
and crop products which are now being 
supplied to us by foreign countries. 
Equally important are the Council’s ef¬ 
fective efforts to encourage and to in¬ 
duce financial support for greatly in¬ 
creased activity in the scientific research 
laboratories of the country. The result 
of such research will be new uses for 
many of our farm products, and along 
with this, the creation of much greater 
demand for them. 

Dominant among the developments of 
this kind, already begun, is the project of 
power alcohol. There is some conflict of 
opinion, but not of enlightened interest, 
between the advocates of power alcohol 
and the petroleum industry; neverthe¬ 
less, authentic tests have shown that the 
use of alcohol in a motor fuel blend is 
efficient from an engineering standpoint. 
Certainly its use nationally would be of 
tremendous benefit through bringing 
many millions of idle acres back into 
profitable production. You are going to 
bear a great deal more about this power 


alcohol question as the development 
makes further progress. 

The Chemical Foundation is aiding 
in the construction and demonstration 
of the first power alcohol plant in the 
United States at Atchison, Kansas. The 
Farm Chemurgic Council is aiding in 
the technical phases of the work. The 
plant has a capacity of 10,000 gallons a 
day. 

Orders fourfold in excess of plant ca¬ 
pacity have been received. The alcohol 
will be used for blending with gasoline 
for motor fuel in middle western states. 
The plant is so constructed that a wide 
variety of farm products such as grains, 
sugar beets, cull potatoes, and Jerusa¬ 
lem artichokes may be used in alcohol 
distillation in order to arrive at dependa¬ 
ble cost and yield data. 

A SURVEY of new Chemurgic enter¬ 
prises launched within the last year 
since the First Dearborn Conference 
justifies the estimate that no less than 
30,000,000 dollars are being invested in 
new industries which will use factory 
crops raised on American farms for raw 
materials. These now industries include 
American paper mills, power alcohol for 
motor fuel, vegetable fiber plants, ex¬ 
pansion of the plastic industry, new uses 
for cotton, tung oil development, soy- 
l>ean plastic and oil extraction plants, 
starch from southern sweet potatoes, 
furfural from oat hulls, and other mis¬ 
cellaneous new products. 

This splendid progress is the con¬ 
structive answer of American inventive 
genius and enterprise to the unemploy¬ 
ment and farm surplus problems. 

It is particularly gratifying to report 
that the fruits of the research conducted 
by Dr. Charles H. Herty in the utilization 
of southern pine in the manufacture of 
both kraft and newsprint paper are now 
receiving attention. (See “Southern 



An experiment discussed fully ip this journal in 1911 In which the entire cotton 
plant is harvested and baled. Increases in yield of alpha celluioas are indicated 
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Pine for White Paper”—Scientific 
American, May, 1934.) Dr. Herty’s 
work has been financed principally by 
the Chemical Foundation and ia a part 
of the Council’s program. 

The seven new paper plants now un¬ 
der construction in the South represent 
an investment of over 40,000,000 dollars 
and will have a combined capacity of 
about 1500 tons a day. It is estimated 
these seven new mills will give full time 
employment to 5000 persons working in 
the mills, and in addition will furnish 
profitable work throughout the year for 
15,000 others working in the timber- 
lands. 

Those familiar with the possibilities 
of this new development—the perpetual 
supply of rapidly growing pine availa¬ 
ble, and the economy in operation— 
forecast that this is but the beginning of 
a new half billion dollar paper industry 
that will be established in the South 
within the present generation. Millions 
of acres of worn out cotton lands will be 
reseeded in pine; permanent progress 
will be made toward solving the surplus 
cotton problem; and profitable employ¬ 
ment will be furnished several hundred 
thousand men. 

Next to the South where 39 percent of 
our forest lands are located, come the 
western and northwestern states, the 
forested areas of which comprise 26 
percent of our timber resources. There 
the hitherto much despised hemlock has 
been re-discovered as a valuable source 
of pulp for paper making and of alpha 
cellulose for the manufacture of rayon. 

N OTABLE among recent western de¬ 
velopments is the new 200-ton a day 
pulp mill being erected at Everett, 
Washington, by the Weyerhauser lum¬ 
ber interests, which will provide profita¬ 
ble use for hemlock formerly neglected 
in the forest. Modern chemical discover¬ 
ies have made this development possible. 

Marked progress has been made in 
the use of cotton membrane mesh for 
reinforcing bituminous roads in second¬ 
ary highway construction. The Depart¬ 
ment of Agriculture has recently allotted 
1,300,000 dollars to purchase and furn¬ 
ish free, sufficient cotton membrane to 
build experimental sections under var¬ 
ied climatic and soil conditions in every 
state of the Union, 

When you realise that competent 
highway engineers estimate that of the 
900,000 miles of now unimproved dirt 
roads In the country where traffic re¬ 
quirement* Justify surfacing, 600,000 
mil6« will ultimately be given a bitu¬ 
minous paving, vou can begin to visual¬ 
ize the potentialities spread out before 
us. On the basis of from eight to ten 
bales of cotton per mile of cotton road 
built, those 600,000 miles of new unim- 
proved roads represent a potential mar¬ 
ket for from 5,000,000 to 6,000,000 bales 
of cotton. This is a?ide from additional 
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requirements for annual maintenance. 

The plastic industry is making splen¬ 
did progress in new developments in¬ 
volving the use of both inorganic miner¬ 
als and organic products from the farm 
in the manufacture of a wide variety of 
useful products. 

New tung tree plantings have been 
made in southern states, notably in Tex¬ 
as, Mississippi, Alabama, Georgia, and 
Florida. It is believed that the output of 
1,000,000 acres of southern tung trees 
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can be consumed in this country as ra¬ 
pidly as they reach commercial maturity, 
which is about six years after planting. 

Substantial progress has been made 
in the utilization of soy-bean proteins 
and soy-bean oil in industry. Soy-bean 
production in 1935 (39,000,000 bushels) 
was almost double that of 1934, yet the 
demand was so great that importations 
were made from Manchuria equivalent 
to the output of 1,000,000 acres. Many 
automobile parts are now made from 
soy-bean plastics. The use of soy-bean 
oil in place of other imported vegetable 
oils in the manufacture of certain paints 
and lacquers is now an accepted stand¬ 
ard practice in the paint and varnish in¬ 
dustry. 

I. C. Bradley, President of the Nation¬ 
al Soybean Processers Association, 
points out that the saturation point in 
the use of the soy bean and its by-pro¬ 
ducts is far in the distance: “So many 
new uses are being found that it is easy 
to believe claims of chemists and of 
economists that the soy bean will take 
its place as one of our major crops.” 

Everything that grows in the vege¬ 
table kingdom is being analyzed by sci¬ 
entists, investigated by industrialists, 
and contemplated by agriculturists with 
the end in view of creating new indus¬ 
tries, new products, and new methods, 
all of which means new jobs for the un¬ 
employed. It is a better future than has 
ever yet beckoned our people onward. 
The co-operative effort of these men is 
the answer to those “alarmists” who 
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prophesy falsely that eventually the 
American farmer must retrograde to the 
status of the European peasant. 

T HE opportunities are legion: non- 
poisonous insecticides made from the 
painted daisy or pyrethrum; cork from 
domestic oak trees; wines and beverages 
from surplus fruits; perilla oil for 
paints; building material from bagasse 
or waste sugar cane; alpha-cellulose 
from the whole cotton plant (See “Cot¬ 
ton Stalks, a New Source of Rayon,” 
Scientific American, October, 1931); 
increased domestic production of sugar; 
tanning materials from the Sourdock 
weed; domestic fiber from hemp and 
flax; domestic raw materials for rubber; 
rayon and Cellophane from a wide vari¬ 
ety of plant life; and so on. 

Summarizing, the Farm Chemurgists 
envision displacing eventually some 250 
million tons of raw materials now drawn 
annually from the mineral kingdom by 
a like amount of organic (farm) pro¬ 
ducts from the vegetable kingdom, all 
for industrial use in the United States. 

A century ago the mineral output in 
this country was one half the farm out¬ 
put, measured in tons, and we had no 
serious unemployment problems. Today, 
the mineral output is about one billion 
tons, the farm output is one half billion 
tons, and unemployment threatens our 
social order. The switch suggested would 
make the output of each kingdom about 
750 million tons. It would give us a farm 
population of close to 40 percent of the 
total population and would provide gain¬ 
ful employment for every man and wo¬ 
man qualified and willing to work. 

This change would mean increasing 
agricultural production, instead of de¬ 
creasing it. It would give us a better 
balanced distribution of population and 
would bring alxmt a gradual decentrali¬ 
zation of industry. Congestion of popu¬ 
lation in large cities, which is the real 
threat to modern civilization, would be 
retarded. Man, once again, if he so 
chooses, would be able to live a whole¬ 
some existence. 

In the words of Mr. LouisJ. Taber of 
the National Grange, the co-operation of 
agriculture, industry, and science to this 
end is “Our Greatest Economic Trinity.” 

And to quote Mr. Henry Ford’s words 
at the First Dearborn Conference: “I be¬ 
lieve that industry and agriculture are 
natural partners. Agriculture suffers 
from lack of a market for its products. 
Industry suffers from a lack of employ¬ 
ment for its surplus men. Bringing them 
together heals the ailments of both. 1 
see the time coming when the farmer not 
only will raise raw materials for indus¬ 
try, but will do the initial processing 
on his farm. He will stand on both his 
feet—one foot on the soil for his liveli¬ 
hood, the other in industry for the cash 
he needs. Thus he will have a double se¬ 
curity. That is what I am working for.” 
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Large Opaque Clouds of Dark Particles in the 
Galaxy are Lit Up Whenever Stars are Near . . . 
New Type of Telescope Confirms an Older Theory 
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ANYONE who looks carefully at the 
Milky Way must be impressed by 
its irregular and patchy appear¬ 
ance, Even the fainter stretches of the 
Galaxy in Auriga, Gemini, and Orion, 
which are seen in the winter skies, are 
far from uniform, and the brighter part 
which we observe in summer is full of 
brilliant areas and darker regions. Our 
eyes are handicapped in detecting this, 
for much of the most remarkable struc¬ 
ture is too faint to be easily detected by 
direct observation-—especially if the air 
is even slightly hazy or lit up by artificial 
lights. Long-exposure photographs re¬ 
veal an extraordinary wealth of detail, 
some of it remarkably sharp in outline. 

A generation ago it was supposed that 
the darker parts were gaps between the 
visible star-clouds through which the 
blackness of outer space was revealed 
through a foreground of scattered stars. 
Then Barnard, by a masterly analysis 
of his own superb photographs, con¬ 
vinced a skeptical world that the dark 
lanes and patches were caused by enor¬ 
mous opaque clouds—dark nebulae— 
lying between us and the hulk of the 
galactic stars, and blotting them out, or 
at least greatly diminishing their light. 
Even the great rift which splits the 
Milky Way in two from Cygnus to the 
Southern Cross and extends for one third 
of the circumference of the heavens, 
comes from a vast cloud, or belt of over¬ 
lapping clouds, which conceals from 
us a great part of what would otherwise 
he the most brilliant region in the sky. 
When a bright star happens to he close 
to such a cloud, the neighboring part of 
the latter is lit lip by the starlight and 
appears faintly luminous. The first evi¬ 
dence that this happened was given in 
1912 by Slipher, who showed that the 
spectra of several of these nebulae were 
true copies of those of nearby stars, and 
the proof was completed in the following 
year by Hertzsprung, who found that the 
brightness of the wisps of nebulosity in 
the Pleiades was just what might he ex¬ 
pected from a whitish cloud illuminated 
by the stars of the cluster. 

Ten years later Hubble showed that 
this explanation applied to all the dif¬ 
fuse and irregular nebulae within the 
Galaxy. When the star whose light ex¬ 
cites the nebula is exceptionally hot, the 
light of the latter comes mainly from 
atoms of gas, but if the star’s tempera¬ 
ture is less than 20,000 degrees, the 
nebula shows a continuous spectrum 
such as would be expected from reflected 
starlight (if observed with a spectro¬ 


scope not powerful enough to show the. 
dark lines). The brightness of the star¬ 
lit nebula naturally fades away at a 
distance from the star, and Hubble’s 
measures show that the distance at which 
it ceases to be perceptible, on photo¬ 
graphs taken with the same telescope 
under similar conditions, increases with 
the apparent brightness of the star in 
just the way which might he expected 
nn simple geometrical principles. 

The evidence that these nebulae shine 
by reflected light was thus made con¬ 
clusive, hut one further test might he 
imagined. Nebulae lit up by stars of 
different colors, and reflecting their 
light, should themselves be colored cor¬ 
respondingly. Are they so in ac tual fact? 

I T is much easier to ask this question 
than to answer it, for it is one thing 
to show that a faint object exists and a 
very different one to find out what color 
it is. Direct visual observation, which is t 
the first thing one would think of, is 
hopeless; the human eye, exposed to 
fainter and fainter light, loses its sense of 
color long before it ceases to appreciate 
the existence of a luminous form. One* 
may see this for himself without labora¬ 
tory apparatus. It suffices to take an elec¬ 
tric stove into a dark room and switch 
it off after the wires and their supports 
are red hot. The fading light, at first a 
good cherry red, loses color as it weak¬ 
ens and the last faint glimmer looks al¬ 
most gray—though, as a matter of fact, 
tlie radiation emitted from the cooling 
mass contains an ever increasing pro¬ 
portion of the deep red and infra-red 
rays. 

Color in objects as faint as these 
nebulae can he detected only by pho¬ 
tography, comparing images on an ordi¬ 
nary plate sensitive mainly to the violet, 
with those on an isochromatic plate with 
a yellow or red filter in front of it. The 
latter gives pictures on which the rela¬ 
tive brightness of red and white stars 
is very much as it appears to the naked 
eye: on the former the red stars are 


much fainter—the plate is insensitive. 

One of the best examples in the sky 
is the constellation Scorpio. Antares, its 
brightest star, is very red, of spectral 
class M, but has on each side a pair of 
blue-white stars (Class B) which, to the 
eye, look only one fifth as bright. On 
an ordinary photograph Antares is the 
faintest of the three, so that the whole 
appearance of the constellation is 
changed. In this familiar group nature 
has supplied 11 s with the desired test 
under conditions as definite as could be 
provided by a pre-arranged experiment. 
Antares and its neighbors—including 
a number of bright stars to the north 
and west—belong to a moving cluster 
and are undoubtedly physically con¬ 
nected. The neighboring region of the 
heavens is noteworthy for some of the 
blackest and most opaque dark nebulae 
which are known, and these in the 
vicinity of several stars of the cluster 
are lit up in the characteristic way which 
has just been described. Ordinary pho¬ 
tographs show this illumination strongly 
around a number of the white stars but 
only a faint glow near Antares. 

The critical test with yellow light has 
been made by Struve, Elvey, and Roach, 
of the Yerkes Observatory. These pho¬ 
tographs were taken at the new Mc¬ 
Donald Observatory in the mountains of 
western Texas—not with the great 82- 
inch telescope, which is not yet com¬ 
pleted, hut with a small hut very efficient 
Schmtdt camera—of the type described 
a few months ago in these pages. This 
has a mirror with four-inch aperture 
and seven-inch focal length and gives 
small but very sharp images. For reveal¬ 
ing faint, extended luminous surfaces it 
far surpasses the great reflector itself. 

Photographs taken with this camera, 
using yellow and red light only, show 
Antares as the brightest star in the con¬ 
stellation and reveal a large diamond¬ 
shaped nebula more than a degree in 
length, which is barely visible on the 
plates taken with violet light with the 
same camera, while the nebulae sur- 
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rounding the blue-white stars behave in 
just the opposite way. The plates were 
carefully standardized so that they show 
not only that the colors of the nebulae 
differ but just what they are. After cor¬ 
rection for the general foreground light 
of the sky (originating largely in the 
Earth’s atmosphere) which even in the 
clear Texas sky is greater than that of 
the nebulae, it is found that the nebula 
near Antares is strongly red (color in¬ 
dex -f 1.9) and that near the other stars 
blue (-0.4) and that in both instances 
the color of the nebula matches closely 
that of the star which lights it up. No 
more convincing proof of the reflection 
theory could be desired. 

Struve and his colleagues state that 
the new red nebula is “fairly easily vis¬ 
ible” visually with a good binocular, 
provided that Antares is hidden behind 
some convenient obstruction. It is far 
too faint, of course, to show any trace 
of color, and attempts to see it, except 
in very clear mountain skies, are likely 
to be futile. 

T HESE investigations confirm the 
conclusion that these great inter¬ 
stellar clouds—dark and light alike - 
lie at substantially the same distance as 
the stars of Scorpio or a little behind 
them. From the motions of these stars 
Kaptevn showed that their distances 
from the sun range from 350 to about 
450 light-years. The distance and size of 
the nebular clouds follows at once, and 
the results are astounding. Some of the 
heavy dark clouds are as much as 50 
light-years long, from five to ten light- 
years wide, and probably equally thick. 
To compute their bulk is easy enough to 
anyone used to reckoning in powers of 



Above; N«bttla near Antara* (cen¬ 
ter) revealed with Schmidt tele¬ 
scope camera and yellow filter. 
Below: Same, ordinary photograph 


ten, but the results are hardly compre¬ 
hensible. 

A cloud 50 light-years long and 5 
light-years square contains 1250 cubic 
light-years, or 10 1J cubic kilometers. The 
“few octillions of cubic leagues of space” 
—of which Walt Whitmun spoke in one 
of his grander flights—amount to only 
10*" cubic kilometers. The nebula is 
bulkier in the ratio of the whole national 
debt of the United States to the postage 
on a single letter! 

Vast as it is, the nebula must he of 
excessively low density. A simple calcu¬ 
lation shows that if its density were as 
great as a thousand-billionth part 
(15~ 12 ) that of ordinary air, it would 
contain matter enough to make 650,000,- 
000 stars similar to the sun. A mass a 
thousandth part as great would attract 
the stars even 50 light-years away so 
strongly that a large proportion of them 
would move around it in closed orbits, 
lhe observed motions show not a trace 
of this, and we may conclude that the 
average density of the nebula is less than 
10 ,H grums per cubic centimeter; that 
is, less than one ounce in 70(H) cubic 
miles. 

The wonder now is how anything so 
excessively tenuous can he opaque. Bui 
another simple calculation shows that 
if we took our 7000 cubic miles and 
stretched it out into a column long 
enough to extend through the whole five 
light-years’ thickness of the nebula, it 
would shrink laterally till it was only 
2U inches square. Now our question 
looks different. Can we put an ounce of 
stuff into a tube 2 l 4 inches square in 
such a way as to stop light from passing 
through it ' Assume that our “stuff" is as 
dense as rock. A single piece weighing 
an ounce would he about an inch in 
diameter and could not cut off the light; 
hut if we broke it up into sand-grains 
averaging 1 100 of an inch in diameter, 
there would he a million of them. Ear'll 
one would have a cross-section but 
1/10,000 that of the lump, hut the com¬ 
bined cross-sections of the lot would he 
several times greater than that of the 
tube. If they were rammed down along 
it into one place, they would unques¬ 
tionably block it. and even if scattered 
here and there along its vast length, 
their total obscuring effect would be 
very heavy, though not quite complete. 
By grinding our stones to finer and finer 
powder, the resulting cloud of dust 
would have more and more obscuring 
power, so that a completely opaque 
cloud could be made even with a much 
smaller density. 

There is a limit to this process. So 
long as the dust grains are larger than 
the wavelength of the light they will act 
simply as obstacles and behave as has 
been described. But when they get con¬ 
siderably smaller than the wavelength, 
they no longer get much grip (so to 
speak) upon the light waves; further 
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Another photograph, showing the 
red nebula near Antares photo- 
visually, Antares at the bottom 

pulverization makes the cloud less 
opaque. Even at the unit when the ma¬ 
terial is broken up into separate mole¬ 
cules- -that is, transformed into a gas— 
it has still some power of scattering and 
so weakening the light which passes 
through it, but relatively very little. For 
a homely illustration of this, one may 
recall that a few inches’ thickness of 
“steam” emitted from a pipe (that is, 
of one containing a very small per¬ 
centage bv weight of small drops of 
condensed water) will obscure the sun, 
whose rays pass with but little weaken¬ 
ing through all the miles of atmosphere 
al>ove our heads. 

It is probable, of course, that the dark 
nebulae* contain particles of all sizes, 
from loose gas molecules to large 
chunks, if not bodies of planetary size. 
But of all these, the fine* dust, pound for 
pound, has enormously the greatest 
light-stopping and light-reflecting pow¬ 
er, m) that we will see the dusty parts of 
the clouds, whatever else may be there 
as we*U. 

P ARTICLES larger than the wave¬ 
length act veTy much the same upon 
light of all colors. A cloud composed of 
them will look white by reflected light 
(if the incident light is not colored) or, 
at least, grey, if the particles themselves 
are dark colored: and light, which has 
come through it, though weakened, will 
not change color (like the sun shining 
through a fog). But particles smaller 
than the light waves behave quite dif¬ 
ferently. They react more strongly with 
the shorter waves, so that a cloud of 
them will reflect blue light much more 
than red. The molecules of clear air be¬ 
have tlius: hence the sky is blue, while 
the light of the setting sun, which has 
escaped the scattering, has lost most of 
its blue and looks red. 

The clouds in Scorpio and Ophiuchus, 
which scatter light of nearly the color 
of the stars which illuminate them, must 
be composed mainly of particles of the 
larger sort. Another nebula near the 
yellowish star Gamma Cygni, and even¬ 
tually illuminated by it, shows, however, 
a decided bluish color and must be 
formed mainly of small particles.— 
Princeton , October 3, 1936. 





Y OU’RE passing a car on the long 
straight-away of a two-lane high¬ 
way, and you’ve misjudged the 
speed of an approaching vehicle. It’s 
coming faster than you thought. You’re 
already doing 50. You step down on the 
accelerator and pray that there is enough 
reserve power to get you through that 
rapidly closing hole. The car leaps for¬ 
ward, spurting gracefully to safety. It’s 
got power, all right; it’s got speed to 
spare; only that reserve power prevent- 


Motor-Car Speed a By-Product of Efficiency . . . 
Can Kill or Save ... What the Manufacturers Are 
Doing About Safety . . . The Penalty of Speed 

By JOHN HENSHAW CRIDER 

automobile safety today is over the ques- might be a bit of a thrill when one gets 
tion of speed. The majority of car buyers the chance but sixty-five is all I’ll ever 
seem to want it, the manufacturers de- want. . . 


ed tragedy. The engine compensated for clare it is essential, and yet enforcement * Compare that with some of the Ameri- 
a miscalculation of speed and distance. and safety officials insist that it’s danger- can auto advertisements of a few years 

None of us always judges such puzzling ous. As the 1937 models roll off assem- ago which gave you the idea that an 80- 

elements of safe driving without an bly lines into showrooms around the mile-an-hour car could be driven through 

error. And when mistakes occur, as they country, it is interesting to consider some a brick wall without so much as spoiling 

occasionally will, it’s a comfortable feel- aspects of this matter of speed and what the driver’s hair comb. Speed and 

ing to have that extra power and speed is being done about it. It has a great deal strength were the main themes in those 

under foot. to do with the future of automobile man- days. Note, for example, the following 

As you look back on that experience, ufacturing, and, needless to say, it has a newspaper advertising copy of an Ameri- 

you realize your old gasoline buggy strong bearing on the popular question can accessory manufacturer which ap- 

would never have been equal to that of highway safety. peared during March of this year: 

sudden extra burst of speed without a No one in his right mind says that “WANT MORE SPEED? If you were 
remarkably powerful motor. It would speed is the only cause of automobile ac- a racing driver, preparing for a great 

not have had that capacity for spurting cidents, but, as you will see, there are race, you would test your car with vari- 

ahead if the engineer hadn’t put that some who believe it is a leading cause ous types of equipment and you would 

smooth, 80 horsepower engine under the of fatal crashes. Accidents are caused find that you could reach your highest 

hood. You re mighty glad he did. by (1) the car, (2) the driver, (3) the speed only when your engine was equip- 

In spite of this and similar experi- highway, or (4) the other fellow who, ped with-Spark Plugs/* 

ences with which every driver is familiar, incidentally, is just another driver like 

the biggest argument in the realm of you and me. Most accidents occur while r I^HERE is little question that the 

cars operate at slow or mod- A American people like speed and use 
Safety factor* at all speed* of which new car* are cap- erate speeds, but the greatest it. Speed surveys show conclusively that 

ible are checked by grueling teat* on proving ground* percentage of fatal accidents we do travel fast—that is, most of us do. 




happen when cars are going One of the latest surveys, one made by 

too fast.* Over 30 percent of E. L. Springer under Professor Ben H. 

all fatal accidents in 1935 oc- Petty of Purdue University in which 

curred when cars were driven 2023 cars were observed on Indiana 

too fast. Now what are people highways, showed that 19 percent of the 

saying about this question of total cars observed traveled between 50 

speed? Who are the object- and 55 miles an hour. Sixteen percent 

ors, and who the defenders? traveled at 45 to 50, and another 16 per- 

A spokesman for the auto- cent at from 40 to 45. Ten percent trav- 

mobile industry pointed out eled at 35 to 40, another 10 percent from 

that in several European 55 to 60, and still a third 10 percent from 

countries, where cars are not 60 to 65. Six percent drove at 30 to 35, 

capable of speeds as great as and aether 6 percent at from 65 to 70. 

ours, the rate of automobile About 2 percent drove at from 70 to 75, 

deaths runs two to four times and less than 2 percent at from 25 to 30. 

as high as ours. To illustrate About I percent drove at 75 to 80, less 

a British manufacturer's idea than 1 percent at 20 to 25, and less than 

of speed, here is a quotation x /% of 1 percent at from 80 to 85. A study 

from an Austin advertisement of these speeds, published with the ob* 

which appeared in The Geo- server’s report in the March jRatfef 

graphical Magazine (Lon- Roads Magazine , makes it readily Up 

don) of April: parent that diving under 40 miles an 

“About time I got a new hour is not very popular oft Indiana 
car—a car that is thoroughly state highways. 

up-to-date. . . . Let’s think Maybe it isn’t that people want to 
what I really want it to be drive fast, but simply that the new oars 
like and what I want it to do. - 

Ninety mile, an hour? No. It pu ‘ fll * Au ‘ u,t l,M ' 8o ‘*“‘" U 




with their smooth acceleration reach 
high apeeda before the drivers realize 
how fast they’re going. For such absent- 
minded folk. Dr. George H. Stacy of the 
Peoria (III.) Stetr has designed a speed¬ 
ometer which shows the area upwards 
of 50 miles an hour in red. The zone from 
30 to 50 i4 colored in yellow for caution, 
and below 30 the background is green. 

A similar speedometer design, which 
tells the driver not only the speed he is 
traveling, but how many feet per second, 
the average braking distance for each 



Courteay O^an Accident and Guarantee Corn.. L.tU, 


A perfect setting for an accident 
that tpaed and power may prevent 

speed, the reaction distance, and the av¬ 
erage stopping distance, was prepared 
by Emanuel Gorfine, speaker of the 
Maryland House of Delegates, and ap¬ 
peared on the cover of the July issue of 
Keystone Motorist . Many persons who 
drive habitually at speeds over 40 miles 
an hour would probably slow down if 
they had at hand the figures supplied by 
Speaker Gorfine’s speedometer. 

“There is a very definite line of demar¬ 
cation between the speed at which a car 
can be controlled, and the next higher 
bracket of speed at which the driver is 
practically helpless when a crisis arises,” 
said John W. Wheeler, member of the 
Indiana State Highway Commission, 
writing in Civil Engineering . “The speed 
of an automobile can only be regulated 
in its design on the drafting board. Un¬ 
til a maximum speed is set, and the au¬ 
tomobile is designed and the highway 
bulk for that speed, American accidents 
will increase in spite of all that high¬ 
way engineers cap do to prevent it.” 



Photograph* murleay General Motor* Corp. 

The automobile industry u*e* many delicate scientific 
instruments to measure safety factors in the laboratory 


Mr. Wheeler was thinking 
principally about the high¬ 
way as a cause of accidents. 

Nairow roads, bad pave¬ 
ments, needlessly sharp 
curves, narrow or worn out 
bridges, and lack of proper 
marking are certainly among 
the important contributors to 
highway disaster, * but these 
things would not be so im¬ 
portant if automotive science 
had not given us high speeds. 

Mr. Wheeler feels that the 
top speed of cars should he 
decided upon and fixed once 
and for all. Then, he says, 
engineers could build high¬ 
ways to accommodate the 
established speed with safety 
for the motorist. 

Barney Oldfield, veteran 
automobile racer, told an As¬ 
sociated Press reporter in 
Los Angeles that speed 
should be left to the race 
tracks. 

“I’ve driven over a million 
miles in automobiles,” he 
said, “and I\e only struck 
one pedestrian. At the time of the acci¬ 
dent I was eating popcorn and my mind 
was not on my driving.” 

The silly part of motor-car speed is 
that when we drive too fast we don’t 
get the maximum economy out of our 
motors. B. H. Anihal, chief engineer of 
the Pontiac Motor Company, reported 
that tests on the General Motors Proving 
Grounds showed that while the best mile¬ 
age delivered by one of the test cars was 

24 to the gallon of gas, the same car 
could do only 13.9 miles to the gallon 
at 70 miles an hour. At SO you get from 

25 to 30 percent more mileage than at 70. 

A SEVERE critic of high-speed auto¬ 
mobiles is Dean A. Kales, associate 
professor of Automotive Engineering at 
Massachusetts Institute of Technology, 
who says: “Many of the new cars are 
so much faster and smoother than the 
older cars that the driver is deceived as 
to his gpeed, and when he meets an emer¬ 
gency, both he and the vehicle are un¬ 
able to cope with it. Excessive speed is 
one of the real dangers on the highway 
today.” 

The New York Times took a leading 
place, editorially, in denouncing fast 
driving. After reviewing an analysis of 
last year’s accident figures, the following 
statements were made: “These figures 
should dispose once and for all of the 
argument that it i% ‘old fashioned’ to em¬ 
phasize speed as the most important 
factor in the alarming rise in the auto¬ 
mobile death rate. ... In collisions, no 
matter what the cause, it is generally 
speed that kills. . . . Even among those 
who refuse to concede that higher speeds 
increase the number of accidents, no one 


can deny that they increase the destruc¬ 
tiveness of the accidents that do occur. 

. . . It is little wonder that two thirds of 
all fatalities to occupants of automobiles 
occur at speeds in excess of 45 miles per 
hour.” 

Professor Amos E. Neyhart of Penn¬ 
sylvania State College, pioneer expo¬ 
nent of public school instruction in safe 
driving, declared that an analysis of 
2571 highway deaths in Pennsylvania 
during 1934 showed that 56 percent were 
due to “exceeding speed limit or driving 
too fast for conditions.” 

It was perfectly natural, in view of 
the public clamor, that Secretary Daniel 
C, Roper, in announcing some of the 
objectives of President Roosevelt’s na¬ 
tional safety survey, should have asked: 
“Why is it necessary to manufacture 
cars with speeds from 80 to 100 miles 
an hour?” And again: “What steps are 
being taken by dealers to insure the 
public against the selling of high-speed 
cars to reckless, disabled, or incompe¬ 
tent drivers?” 

The automobile industry couldn't af¬ 
ford to sit back without saying or doing 
something. After all, the manufacturer* 
have a right to a hearing on matters so 
vital to their well being. One of the 
strongest blasts against them was a 
front-page editorial in the Detroit News 
which brought an immediate answer from 
the industry. The editorial said in part: 

“Let the industry which has given us 
tire cars—so necessary in American life 
today—establish the rules by which 
those same useful cars will cease to be 
weapons of death and injury. 

“THE AUTOMOBILE INDUSTRY 
MUST NOT LET THE AUTOMO- 
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BILE COME TO BE KNOWN AS A 
KILLER!” 

Alvan Macauley, president of the Au¬ 
tomobile Manufacturers’ Association, an¬ 
swered the challenge in part as follows: 

“A long continued investigation of 
traffic accidents shows that they are due 
to a great diversity of causes, chief of 
which is the fact that our cities were laid 
out for horse drawn traffic at a time when 
the automobile was not dreamed 


sufficient for good speed on a level road 
were provided, hills would become an in¬ 
tolerable nuisance; (3) engines or other 
machinery operating at the highest 
pressure will never work with the same 
perfection and reliability as when work¬ 
ing well within maximum capacity.” 

Robert S. Mann predicted last fall 
in Editor and Publisher that any adver¬ 
tising copy “which places undue stress 


publicity “all references to vehicle top 
speeds.” 

This pronouncement is of historic im¬ 
portance because it marks the end of the 
industry’s efforts to sell speed to the 
public. Having spent millions of dollars 
to sustain and satisfy a demand for 
speedy motor transportation, the manu¬ 
facturers now agree to drop the em¬ 
phasis on speed and sell safety. After 
all, it is security that the public 


of, and when the present con¬ 
gestion of street traffic was be¬ 
yond the imagination of anyone. 
But there are many other exist¬ 
ing causes, some of them more 
readily curable than by the re¬ 
arrangement and widening of 
the streets of a great city.” 

M R. MACAULEY called at¬ 
tention to the industry's 
establishment of the Bureau for 
Street Traffic Research at Har¬ 
vard University, which is gen¬ 
erally regarded as the most 
competent organization in the 
country for solving street traffic 
problems. The bureau has pro¬ 
vided fellowships to deserving 
students. Dr. Miller McClintock, 
director of the bureau, has said 
that “speed as a function of the 
motor car, just as sharpness as 
a function of a knife, must be 
recognized on its face value, and 
instead of destroying it, we must 
surround it with those controls 



Measuring carbon monoxide seepage in a new car. 
Drivers, drowsy from CO, may cause accidents 


wants most of all, and the in¬ 
dustry is answering that demand. 

B UT safety is something which 
the industry alone cannot 
supply. In the final analysis it is 
up to the driver. Given a fast car 
which is safe under reasonable 
conditions, it is the responsibility 
of the driver to adhere to those 
conditions. Unless the driving 
public proves itself worthy of 
being intrusted with fast motor 
cars—and that means you and 
me—government may intercede 
and take the privilege away. The 
National Bureau of Casualty and 
Surety Underwriters, in the 
booklet, “Man and the Motor 
Car,” presents this warning: “In 
a frantic attempt to reduce death 
and injury on the highway, any 
one of dozens of drastic mea¬ 
sures may be put in effect that 
will kill the pleasure and curb 
the natural liberty of citizens 
who want to move in motor cars. 


which assure reasonable protection.” 

Said Ray W. Sherman in his book, “If 
You're Going to Drive Fast”: “It is not 
logical to expect our evolution to be 
toward slowness when the major in¬ 
herent quality of the automobile is 
speed, and its road is made smoother. 
No matter what is or what isn't logical, 
I don't believe we are going to do much 
slowing down. But we must have more 
safety!” 

William S. Knudsen, executive vice 
president of General Motors, had the 
following to say about the speed con¬ 
troversy: “We spend a great deal of 
money every year finding out what our 
customers want. So it is with consider¬ 
able confidence that we tell you that 
they want cars which will accelerate 
quickly, negotiate the majority of hills 
without gear shifting, and transport 
them at a fairly rapid rate of speed. We 
are confident that the public will not 
buy cars which do not have these per¬ 
formance characteristics, no matter what 
we a‘s individuals may think about it.” 

You probably recall that in the Aug¬ 
ust issue of Scientific American Profes¬ 
sor Alexander Klemin of New York 
University gave other important reasons 
why speed and power are built into the 
modern motor car: “(1) Everyone likes 
to get going just as quickly as possible; 
(2) if the bare minimum of power just 


on speed—even though it may sell cars 
—will be found to build public resent¬ 
ment not only toward the individual 
manufacturer, but toward the whole in¬ 
dustry.” 

The industry took heed. The hand¬ 
writing on the wall was conspicuously 
clear. All you have to do is look at the 
new 1937 models, read their safety speci¬ 
fications, and you’ll be convinced that 
the manufacturers are co-operating 100 
percent with safety demands. They still 
have speed and reserve power for the 
reasons stated by the industry’s spokes¬ 
men. Without these qualities, as you can 
appreciate, the automobile would be a 
sorry piece of merchandise. Nobody 
would want it. This very need for re¬ 
serve power and emergency speed is 
the reason that governors are not popu¬ 
lar either with the public or the manu¬ 
facturers. They seriously cripple a car 
in its performance characteristics and 
thereby reduce safety margins. 

The 1937 manufacturing and adver¬ 
tising credo of the Automobile Manu¬ 
facturers’ Association, which is the 
industry's answer to the alarming cries 
of the past twelve months, pledges that 
every safety factor proved by research 
and engineering will continue to be built 
in American automobiles. The most radi¬ 
cal decision of the manufacturers was 
to eliminate from their advertising and 


Under such conditions, the use of auto¬ 
mobiles will manifestly decline.” 

If you think this is idle talk, hearken 
to the 1935 annual report of Charles A. 
Harnett, New York State Commissioner 
of Motor Vehicles, in which he said: 
“We urge that a maximum speed limit of 
50 miles an hour be established by law in 
the State of New York, and if enforce¬ 
ment of such a statute and program does 
not bring about the desired results, it 
may be necessary to resort to mechanical 
devices as a means of restriction.” 

It is plainly evident that the public 
has little choice in this matter of speed. 
Either we must use it with discretion, or 
it will be taken away. The privilege of 
operating smooth-running, powerful mo¬ 
tor carajs one worth keeping. But that 
has become a matter for drivers to de¬ 
cide for themselves. You will drive at 
reasonable speeds ot be compelled to 
do so. 

# 

Simplicity has always characterized 
motion*picture animated cartoons , 
and perhaps this very simplicity accounts 
in large measure for their wide-spread 
popularity . With the advent of color to 
these cartoons , they take on an added 
interest . An article to be published soon 
tells in detail of the method for produc¬ 
ing these colored films .—The Editor* 





Checking up on Hurricanes 


Instrument Records Temperature, Pressure, Hu¬ 
midity . . . Microscopic Record . . . Carried Aloft 
By Sounding Balloon . . . Importance of Data 


A TINY instrument, weighing about 
1% ounces and suspended beneath 
a small balloon, is science’s latest 
device for finding the whys and where¬ 
fores of South Atlantic and Gulf Coast 
hurricanes. According to W. R. Gregg, 
chief of the United States Weather Bu¬ 
reau conducting tests of the equipment, 
the data obtained will add immeasurably 
to what is already known about hurri¬ 
canes. The instruments are sent out from 
three stations-—located near Montgom¬ 
ery, Alabama; Jackson, Mississippi; 
and Augusta, Georgia—operated by the 
Massachusetts Institute of Technology, 
co-operating with the government in this 
study. 

Signals for release of the instrument¬ 
carrying balloons are given by the 
W eather Bureau’s Eastern District Fore¬ 
caster at Washington, D.C., who also 
sets their schedules. From his daily 
charts of weather conditions all over the 
world, the forecaster follows every tropi¬ 
cal disturbance from the time it appears 
far out on southern seas, until it has 
blown a path across the land or has 
veered to spend its fury over the water. 

If the 4 ‘eye” of the storm—the calm 
area sometimes ten miles in diameter in 
the center of winds that blow at veloci¬ 
ties up to 200 miles per hour—passes 
over one of the special observation sta¬ 
tions, the instruments will be sent up at 
fifteen minute intervals. Otherwise they 
will be released every one and a half to 



Ready for the upper air: The hur¬ 
ricane data recorder and balloon 


three hours, the interval depending upon 
the path and speed of the hurricane. 
This will also decide whether one or 
all three of the stations will take part 
in the program. 

The instrument consists essentially of 
three recording elements, three small 
penpoints, and a piece of smoked glass 
about the size of a postage stamp. Fitted 
into a small aluminum or doped fabric 
gondola, it is carried by a hydrogen- 
inflated balloon to a height 10 to 20 
miles above the earth at a rate of climb 
of 050 to 800 feet per minute. 


The three elements of the instrument 
record pressure, temperature, and mois¬ 
ture. The pressure-recording element 
consists of a small metal capsule from 
which the air has been exhausted and 
which contracts or expands with chang¬ 
ing pressure. This is attached to the 
smoked glass plate which rises or falls 
vertically with the expansion or con¬ 
traction of the capsule, tracing a record 
of the pressure changes with a stationary 
penpoint. The temperature recorder con¬ 
sists of a little cylindrical shell made of 
two thin layers of metal which coil or 
uncoil as the temperature rises or falls. 
This is connected to a penpoint moving 
crossways over the surface of the glass 
plate. A third penpoint is attached to a 
strand of human hair that becomes long¬ 
er or shorter as the air about it becomes 
damper or drier. 

T HE gondola is attached to the inter¬ 
section of three bamboo sticks which 
in turn are coupled to the balloon. As 
soon as the balloon reaches its ceiling 
and bursts, a mechanism removes the 
penpoints from contact with the plate 
so that no records are made during the 
descent. The instrument is mounted on 
rubber bands to reduce shock on landing. 

Five pieces of red cloth are attached 
to the bamboo framework to attract at¬ 
tention of passersby to the fallen in¬ 
strument. A tag offering a reward for 
return of the device to the United States 
Weather Bureau station at Boston, Mas¬ 
sachusetts, is also attached. There the 
glass plate will be examined and read 
under a microscope and tabulations 
from the recordings will tell an interest¬ 
ing story of what goes on in the heart 
of a hurricane. 



The hurricane recording mechanism. Left: Metal coil that records changes The mechanism it shown above with the 

in temperature. Center: Pressure capsule. Below: Hair for humidity changes gondola that protects it during its Eight 
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The New in Heating 


I MAGINE a house heating system 
which functions at its maximum 
only when the house is occupied, 
and only in the particular room in which 
the householder chooses to be at the 
moment. A push of a button would bring 
on comfort heat while at all other times 
the temperature would be no more than 
necessary to prevent injury to the house 
contents. 

This sounds like a very impractical 
dream, but it isn't. The lines of approach 
to such a convenient system have been 
laid down and it may come to pass in 
another decade. It will involve a sharp 
departure in heating practice, but the 
hurdles to be taken are economic rather 
than technical. 

The heating industry has been mak¬ 
ing steady progress. Innumerable re¬ 
finements have been incorporated in ex¬ 
isting systems, all aiming to overcome 
well recognized defects to the end that 
the user will get greater satisfaction in 
the form of bodily comfort, and mental 
comfort as it applies to his poc.ketbook. 
More uniform distribution of heat, auto¬ 
matic control of temperatures, reduc¬ 
tion of heat losses, elimination of dirt, 
and improvement in appear¬ 
ance are some of the accom¬ 
plishments of recent effort. 

pOINCIDENTALLY with 
V^4 these improvements there 
has come about a growing ap¬ 
preciation that insulation and 
air conditioning are insep¬ 
arably linked with heating. 

Whether the best in each of 
these factors in comfort is to 
be obtained jointly or individ¬ 
ually is a moot question not yet 
decided. The pros and cons 
have been related already in 
these pages and need not be 
covered again to make current 
gains in heating clear. 1 

The improvements which 
have the greatest appeal to the 
home owner are those which are to be 
classed as control. Controls are now 
exercised in many ways, but they all 
contribute to achieve a regulation of 
room temperatures. It doesn’t matter 
whether the system is steam, hot water, 
or warm air; nor does it matter what 
the fuel—better regulation has been 
given to all. The development of oil 
burning systems has stimulated similar 
improvements in the positive control of 

^chati&c Americtn , August, 194$. 


Heating Industry Progresses . . . New Systems, 
New Controls . . . Co-ordination with Air Condi¬ 


tioning . . . Radiant Heating 


By PHILIP H. SMITH 


The Future 


coal burning, and the choice of systems 
today depends more upon the local cost 
of fuels than individual merit. 

Distribution of heat throughout a 
building is now being equalized in a 
number of ways. If the system is run by 
steam, vent valves are provided for ad¬ 
justment so that the radiators nearest 
the source of heat generation vent air 




Radiant heating has many possibilities. Top: Pipes in 
wall before covering with plaster; and below: On ceiling 


slowly, while those most distant from the 
boiler vent quickly. When hot water is 
used, a similar effect is obtained by 
valves which strangle the flow nearest 
the heat source. In effect, the heat is 
metered to the radiators, and thermo¬ 
stats provide automatic control for the 
entire system. 

The control of heat losses—in other 
words, the attainment of greater operat¬ 
ing efficiencies—is quite as important 
from the technical viewpoint as the 
regulation of heat distribution, although 


it is not so apparent to the home owner 
who easily loses sight of costs. In the 
main, the efficiency of heating systems 
has been improved in three ways—by 
better combustion of fuel, improved in¬ 
sulation of heat generators, and more 
complete utilization of the heat of com¬ 
bustion gases. Economies of this type 
begin by the exercise of positive control 
over air and fuel mixtures; are accen¬ 
tuated by jacketing the generators with 
the water or air used as the medium for 
transmitting heat; and end by providing 
an opportunity for combustion to be 
completed and heat absorbed before 
escape up the stack. In one type of coal- 
fired boiler, the hot gases are made to 
travel four times the length of the boiler 
before they are permitted to escape; in 
a new warm-air beating system which 
employs oil as the fuel, the 
gases are conducted 36 feet 
past heat-absorbing walls and 
fins before they enter the 
chimney. 

Illustrative of the advance 
made to reduce heat losses and 
unique among the newer heat¬ 
ing systems is a plant which 
uses gas as its fuel and does 
away with the need for a chim¬ 
ney. The equipment comprises 
a combustion chamber, jacket¬ 
ed with water, and an all¬ 
copper piping system with ra¬ 
diators. In operation, the hot 
gases are made to enter a mix¬ 
ing chamber where they pick 
up water as vapor from the 
jacket and pass directly to the 
radiators. Then the cooled 
gases and condensate pass to the return 
piping, the condensate going bach to 
the water jacket and the non-combustible 
gases being discharged through an ex¬ 
haust pipe. Water made from the hydro¬ 
gen in the gas overflows to a drain. 

The unique feature of running the 
gases directly to the radiators is made 
possible by using an exhaust fan which 
produces about three quarters of an 
inch of vacuum on the condenser outlet. 
This provides, In effect, a controlled 
draft. An additional advantage lies in 
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the fact that once the intake of gas and 
air is regulated to insure proper com¬ 
bustion, the ratio remains constant re¬ 
gardless of variations of weather or 
chimney. Instead of a chimney, a two- 
inch copper pipe is employed for ex¬ 
hausting the non-condensible gases, and 
so great is the efficiency that the outlet 
temperature is as low as 80 degrees, 
Fahrenheit. 

All heating systems on the market to¬ 
day have been vastly improved in ap¬ 
pearance and for the most part the 
enhanced appearance represents a cor¬ 
responding gain in insulation and re¬ 
duction in dirt. This applies both to the 
heat generator and to the distributing 
system. Concealed radiators have en¬ 
hanced appearances hut not without 
some loss in heating effect, and the next 
swing will be in the direction of design 
which will give considerably more 
radiant heat. 

Quite apart from progress in refine¬ 
ment of existing heating systems a new 
method has been developed known as 
radiant heating. It is not widely known 
in the United States because installa¬ 
tions are few and far between, but in 
Europe where it originated it has be¬ 
come quite common. It is found in many 
of the British Government buildings, in 
theaters, stores, auditoriums, and other 
public and semi-public structures, as 
well as in many thousands of private 
homes. 

Radiant heating is based upon a very 
old principle of thermodynamics. As in¬ 
dicated by its name, it employs radiant 
heat which is a wave or beam of pure 
energy, rather than the commonly used 
“convected” heat, the “sensible” heat 
which is the vibration of the material 
particles of the body of matter. The old- 
fashioned fireplace provided more radi¬ 
ant than convected heat. The sun demon¬ 
strates this type of heat most impres¬ 



sively as anyone can testify 
who has experienced comfort 
in its direct rays during a 
cool fall day. 

It is a phenomenon of ra¬ 
diant heat that it warms 
objects without beating the 
intervening air; therefore the 
occupants of a room can be 
made comfortable by radiant 
heat although room tempera¬ 
tures may be low. Under ac¬ 
tual conditions this is just 
what happens, and an experi¬ 
ment conducted in one of 
the country’s large electrical 
laboratories is worth relat¬ 
ing as dramatizing this pecu¬ 
liarity of radiant heat. 

To demonstrate the differ¬ 
ence between convected heat 
and radiant heat, people were 
seated in a room in which the 




temperature was 104 degrees, 
Fahrenheit, and the wall 
temperature 57 degrees, 
Fahrenheit. They were asked 
how they felt and they re¬ 
plied that they were far from 
comfortable in such a chill 
surrounding. Then conditions 
were altered to give a room 
temperature of 25 degrees, 
Fahrenheit (below freezing), 
and a wall temperature of 81 
degrees, Fahrenheit. This 
time the occupants found 
themselves very comfortable. 

Such an experiment makes 
us more conscious of the law 
that heat energy can travel 
only from a hotter to a cooler 
body and it also drives home 
the fact that no heating sys¬ 
tem ever put heat into a per¬ 
son. It shifts attention from 
consideration of room tem- 


Top: The fore-runner, still peratures to consideration of walls and 

quite new, of a type of do- forces a re-statement of the purpose of 

mestic oil furnace which heating which is nothing more nor less 

hat brought many change* than the prevention of dissipation of 

in hoiue heating recently bodily heat at a faster rate than it can 

be generated. The ideal heating system, 
therefore, is one which will give the 
greatest degree of comfort when taking 
into consideration the loss of heat from 



Center: An automatic coal 
burner installed in a home 
furnace and Air conditioner 


Bottoms Cut-away section 
of a new oil-burning boiler 
•hewing insulation of jack¬ 
et, water chamber, fine, and 
the hot water supply coil 


the human body by radiation, convec¬ 
tion, and evaporation. 

Proponents of radiant heating claim 
that their system is superior because it 
permits comfort with low room tempera¬ 
tures. They say, further, that radiant 
heating simplifies the problem of main¬ 
taining normal conditions of humidity. 
Certain examples of European installa¬ 
tions forcefully confirm these conten¬ 
tions. There are schools where the class¬ 
rooms lack one exterior wall and the 
pupils sit comfortably in outdoor air; 
there are also hospitals where the pa¬ 
tients lie in bed exposed from the side 
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Radiator vent valves with adjustable 
vent for controlling the amount of 
steam to each radiator in a system 

to the open air yet thoroughly warmed 
by radiant heat. In neither instance is 
there any attempt made to warm the air 
surrounding the occupants. 

There are several methods of heating 
with radiation in use today. There is 
one which employs pipes, imbedded in 
the ceiling, through which warm water 
is circulated. There is another which 
uses plates heated with steam, affixed to 
or recessed in the wall surfaces. A third 
method utilizes electrical resistance 
coils, but its application is limited to 
regions where electrical current is 
cheap. 

I N the system which employs coils, the 
pipes are looped back and forth over 
the ceiling area. Above the pipes is 
placed heavy insulation, usually cork, 
while the pipes themselves are placed 
in intimate contact with the concealing 
plaster surface. This plaster surface 
serves as the radiating panel. Ceiling in¬ 
stallation is advocated because the rays 
envelop the occupants of a room. When 
side walls are used as the radiating sur¬ 
face, all four walls must be radiant; 
otherwise suitable reflecting surfaces 
must be had if the occupants are to re¬ 
ceive the rays from all directions. Ob¬ 
viously, whether pipes or steam-heated 
panels are used, care must be exercised 
to afford direct rays or reflected rays. 
Radiant heating does not require any 
supplementary system to warm the air 
because the air picks up enough warmth 
from the heated objects to safeguard 
water pipes, food, and so forth. 

There is much to be said for the lower 
room temperatures which are a feature 
of radiant heating. We have all experi¬ 
enced the unpleasant sensation of a dry, 
overheated atmosphere and we also 
know how much better we feel in a cool 
and relatively moist surrounding. Tem¬ 
peratures as low as 60 degrees, Fahren¬ 
heit, are compatible with comfort in a 
room heated with a radiant system, and 
the shock experienced by going out¬ 
doors is materially lessened. 

While there is much controversy ra¬ 


ging over radiant heating, the disagree¬ 
ments are mainly over what constitutes 
a satisfactory system. Architects, en¬ 
gineers, and builders are in general ac¬ 
cord as to the soundness of the principle, 
but they are by no means one in believ¬ 
ing that the ultimate system of radiant 
heating has been perfected. The panel 
system, which employs ceiling pipes, is 
wholly satisfactory to some designers, 
while others hold that it is only a step 
on the way. Presumably the principal 
drawback to its adoption is one of cost, 
installations running anywhere from 10 
to 40 percent higher in outlay than 
orthodox systems. But since operating 
costs are claimed to be lower with radi¬ 
ant heating, the disadvantage is not as 
© © 

great as first cost indicates. 

On this side of the Atlantic a good 
deal of experimental work is being car¬ 
ried on covering many phases. At one 
of the large universities, scientists are 
trying to determine the physiological 
effect upon the human body, believing 
that radiant heating may reduce respira¬ 
tory troubles. Another experiment seeks 
to prove the practicability of heating 
hollow walls with hot air, while some 
electrical equipment concerns are work¬ 
ing with resistance coils imbedded in 
panels to serve as radiant wall surfaces. 
Still in the realm of fantasy is the idea 
of using the sun’s rays and supplement¬ 
ing with artificial rays on cloudy days, 
while even more remote is the concep¬ 
tion of heating with induction coils 
which would induce heat in the occupant 
of a room. 

There is no question hut that radiant 
heating is here to stay, but adoption is 
hindered by costs, whatever the method 
employed. Some of its proponents be¬ 
lieve that it will be used in commercial 
structures before it comes intp general 
home use. They reason that operating 
costs, more than offsetting higher in¬ 


stallation costs, will make it a sound 
venture. For the most part electricity is 
favored as the source of heat, but this 
is now impractical because of rates for 
current. 

Adoption of radiant heating would 
have a profound effect upon present 
concepts of insulation and air condition¬ 
ing. It would void much that has been 
done during recent years. With lower 
room temperatures the diffusion of heat 
through wall surfaces is much less rapid 
and construction might be lightened 
Mibstantialhy. The problem of humidity 
control would also be of lens moment. 

T HE point may be raised that radiant 
heating will not answer the problem 
of summer cooling or provide a means 
for lowering relative humidity. In this 
respect it does not differ from existing 
■systems. The coil system of panel heat¬ 
ing does afford a means for circulating 
cool water through a house and this 
would he quite adequate for summer 
comfort in a region where the air is 
naturally dry. Where humidity is a seri¬ 
ous problem some means would have to 
he supplied for removing moisture from 
the air, otherwise water-cooled pipes 
would cause condensation. 

What radiant heating has accom¬ 
plished beyond its own practical attain¬ 
ment is the injection of some new and 
valuable ideas into the whole problem of 
heating. And coming as it has when in¬ 
sulation and air conditioning are being 
studied as never before, the possibility 
of better heating systems is measurably 
greater. The ultimate goal is the attain¬ 
ment of comfort with the simplest pos¬ 
sible system, and radiant heating may 
prove to he what we have been seeking. 


Photographs courtesy: American Radiator and 
Standard Sanitary Corp.; C. A. Dunham Co.; 
General Electric Co.; Iron Fireman Mfg. Co.; 
and L. L. Munier. 



Scheme of unique new heating system which it dfroimd in detail in the text. 
The hot combustion gates past through a mixing chamber directly to radiators 














Underpinning Trinity 


Trinity Tower Was Subsiding . . . Old Foundation 
Extended to Bedrock by Monolithic Piers Through 
Quicksand . . . Pneumatic Caissons Used 

By R. G. SKE BRETT 


T HE massive masonry tower of fa¬ 
mous old Trinity Church, which 
faces Wall Street from the west 
side of Broadway, in downtown New 
York City, is now, after 90 years of ser¬ 
vice, at last supported by the deep-ly¬ 
ing bedrock. This recent engineering 
achievement was put through to prevent 
the tower from settling more and more 
and tilting increasingly towards the 
north and east. The task was u ticklish 
one and called for very careful work 
after deliberate preparation. 

The combined height of the tower, 
spire, and cross is 280 feet 5 inches. 
The tower lises from a foundation of 
rubble masonry, with a central core of 
concrete, and that basic structure ex¬ 
tends 12 feet downward from the ground 
surface. The total weight of the founda¬ 
tion, tower, and spire is 11,900 tons, on 
an area of about 2500 square feet, and 
is supported by coarse sand and gravel. 

Years ago a subway was dug under 
Broadway close to the tower’s founda¬ 
tion and considerably deeper than that 
structure. Years later, another subway 
was excavated beneath Trinity Place and 
close enough to the western or rear walls 
of the church to cause some settlement 
of that section of the structure, but sup¬ 
port was provided by shifting the load 
to tubular piles that were jacked down 
to the deep hardpan and filled with con¬ 
crete. Marked subsidence and tilting of 
the tower followed the erection of the 
two high office buildings directly oppo¬ 
site the front of the church at the neigh¬ 
boring corners of Wall Street and Broad¬ 
way. 

The first signs of trouble were fissures 
in the masonry over windows in the east 
wall of the body of the church, north 
and south of the tower; but the tower 
itself, because of its thick walls and 
massive foundation, remained unim¬ 
paired although it was moving bodily 
and settling. A survey quickly revealed 
that the tip of the spire was 17 Vh inches 
out of plumb to the eastward. Corrective 
steps were taken in hand as soon as it 
was practicable to do so, but the condi¬ 
tions controlling underpinning opera¬ 
tions imposed skilful planning. 


The sand-and-gravel stratum imme¬ 
diately in contact with the tower's origi¬ 
nal foundation is succeeded by a 10-foot 
layer of line sand and soft, moist clay, 
that extends to the ground-water level. 
Below that there is a 24-foot bed of 
quicksand, a blanket of hardpan from 
12 to 15 feet thick, and then bedrock. 
It was evident that the underpinning 
could, therefore, he done only with the 
aid of pneumatic caissons. 

T HE steel cylinders forming the shell 
of each of the 16 underpinning piers 
are made up of unit sections 42 inches in 
outside diameter and 49 inches long, 
with walls one half inch thick. An inside 
flange at each end of a section made it 
possible to holt to it connecting sec¬ 
tions; as the cutting edge of the caisson 
was forced deeper into the ground, an¬ 
other cylindrical section was added at 
the top where two 100-ton hydraulic 
jacks thrust upward against the tower 
masonry and downward upon the steel 
section. The caisson and cutting edge 
was made up of two of the cylinders to 
form a working chamber for a single 


sand hog, and immediately above it was 
an air lock. 

The man in the working chamber 
cleared away the soil a pailful at a time, 
or he dug away the material beneath 
the cutting edge to allow the caisson to 
settle deeper. The man in the air lock 
lifted the pails of muck until he had 
several in his compartment. Then the 
door in the air-lock floor was closed, 
the air pressure was lowered until it 
fell to that of the atmosphere, and final¬ 
ly, the man opened the door over his 
head and hoisted the loaded buckets to 
the surface. 

When the cutting edge was a few 
inches above bedrock, the rock surface 
was cleaned and a layer of concrete was 
placed on which to set steel members as 
a permanent seating for the cutting 
edge. The lower part of the steel casing 
was then plugged with concrete to a 
height of six feet. When that had set, 
air pressure was released, and the tube 
was filled with concrete to produce a re¬ 
inforced pier. When once a caisson was 
started on its journey downward to bed¬ 
rock, it took about four days to force 
it to its landing on the ledge. 

The work of underpinning Trinity 
tower was carried to its conclusion 
within an area so restricted as not at 
any time to interfere with the regular 
services of the church. Skilful en¬ 
gineering made this possible. 

The entire job cost approximately 
100,OIK) dollars. 



Earth strata at Trinity tower, showing subway and structures which, in building, 
disturbed the underground natural balance* New tower foundation is shown 
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Nature’s Airplanes 


I T is said that the Wright brothers 
lay on their backs for hours upon 
the sands of the North Carolina 
coast, watching the soaring flight of 
turkey vultures, or buzzards, as they 
are most often called. Much may have 
been learned from these great birds, for 
no winged creatures, excepting the 
famed albatross and perhaps the swal¬ 
low-tailed kite, can Bhow such remark¬ 
able staying powers on motionless 
pinions. 

Because of its aerial evolutions the 
buzzard’s flight has been called the 
poetry of motion, dividing this honor 
with the vastly different progress awing 
of the swallows. As is well known and 
often observed, it is not uncommon to 
see turkey buzzards, with a moderate 
gain of necessary momentum from a 
half dozen or so of powerful strokes 
of the wings, wheel in wide 
circles (Figure 1) and gradu¬ 
ally ascend to several hundred 
feet without further effort than 
to take advantage of air cur¬ 
rents, or, when these currents are 
not to be encountered, make an 
occasional dip downward at per¬ 
haps five degrees. At other times, 
when a certain direction is to be 
maintained and the currents are 
not propitious, added wing 
strokes are indulged in. 

Alexander Wetmore, in The 
National Geographic Magazine , 
makes the statement that on calm 
days turkey vultures are loath to 
take to the air. This is an error. 

On days when flags hung limp on high 
poles and high overhead cumulus clouds 
could not be seen to move, 1 have ob¬ 
served these birds in considerable num¬ 
bers cross the sky in great spirals and 
without effort. [Motorless glider planes 
are flown by seeking the upward cur¬ 
rents beneath cumulus clouds.— Ed.] 

M OST birds soar on motionless wings 
at times, as may most often be ob¬ 
served of those species larger than a 
robin: the grackles, meadow-larks, bob- 
whites, doves, and the many shore and 
water birds. Few of the smaller species, 
with the exception of the purple martin, 
at times the chat, the bobolink and the 
chimney swift, practice goaring. Many 
of the medium-sized and larger birds of 
strong flight rarely or never indulge in it 
—for example, the snipe and plover, the 
willet and curlew and kingfisher. The 
crow, the grouse, the true partridges, 
the mourning-dove and band-tailed pig¬ 
eon, the ducks and the herons, adopt a 


By S. F. AARON 

Illustrations by the author 


slower advance on fixed pinions gen¬ 
erally when approaching the spot where 
they mean to alight. The hawks and the 
larger owls possess the same habit; the 
osprey and the slow-flying buzzard 
hawks, like the red-tail, soar at times 
when in direct flight, or when desiring 
to make a closer inspection of the earth. 
This is true also of such water birds as 
the cormorant, the frigate-bird, the awks 
and their kindred, but he who sees a 
gull or tern advance on motionless wings 
has witnessed a rare sight, indeed. 

Among the small birds, such as the 
warblers, finches, wrens, fly-catchers, 
orioles, shore larks, vireos, and so on, 
soaring is rarely or never practiced. 



Figure 1: A roaring turkey vulture. Above: Straight 
ahead. Below: Wheeling to the bird** left; the wing 
on the inner curve set to cause a greater resistance 


With these, their light weight, relative 
to muscular power, is such as to make 
the chief effort of being sustained in air 
an easy matter. The same applies to the 
smaller batB and, of course, to the in¬ 
sects. Rather odd it is, therefore, to see 
some of the larger butterflies and moths 
soaring across beds of flowers, or 
through the moonlit woodlands. All 
other insects know progression in the 
air only by constant and rapid wing mo¬ 
tion. And this may also be said of the 
dragon flies (the order Odonata), which 
have their anterior wings placed a little 
ahead of and above the posterior pair. 
This construction would seem to have 
been the model for the biplane (Figure 
2). It might be expected, con¬ 
sidering the rapid and often con¬ 
stant flight of these creatures, 
that they would gain some re¬ 
spite from intense activity by 
soaring at intervals. 

The principle of aerial pro¬ 
pulsion 19 well known and easily 
understood, yet certain miscon¬ 
ceptions have arisen respecting 
it. There seems to be a common 
impression that, to gain a for¬ 
ward motion and speed, the 
downward stroke of the wing is 
also directed backward, thereby 
affording a greater driving force. 
Such direction, however, never 



Figure 2: The dragon fly and the airplane. The turf acts of sustention are at $, 
those of propulsion at P. The insect has no rear stabilizer or rudder. Its Weight 
is proportionally less, its wing expanse and abilities as an aerial acrobat greeter 
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Figure 4: The flight of the flying squirrel. The knowing little fellow sets himself 
in resistance to the air when near his goal, and is suddenly elevated from the 
downward or level course. The larger drawings show the attitudes represented 


occur*; in all flying creature* the wing 
stroke* are exactly at right angles to 
the line ,of flight, and propulsion is due 
entirely to the construction of the wing, 
which insures a slanting resistance to 
the air that serves to cause a forward 
momentum, exactly on the principle of 
the airplane propeller blades. 

The rigid attachment and the muscu¬ 
lar control of the wing anteriorly, and 
its posterior pliability which permits a 
limited upward slant in the downward 
stroke so as to drive the air backward, 
serve to drive the creature forward. In 
the upward lift of the wing this pli* 
ability permits the wing to come up 
edgewise and constitutes in all flying 
creatures an automatic control. 

This same action is apparent also in 
the flight feathers of birds (Figure 3). 
The broader vanes give upward in the 



Figure 3: Top: Flight feather* of a 
bird’s wing. Center: A section of 
the same, with the posterior vanes 
braced against the stiff anterior 
vanes. Bottom: Sections during up¬ 
ward lift of the wing, with the 
feathers pivoting on round quills 

downward stroke and come into contact 
with the shorter anterior vanes, making 
a resisting surface, but in the upward 
lift the round quill pivots in its socket 
to let the air through the vanes thus 
separated. With the bats and the insects 
the pliability of the entire wing is suffi¬ 
cient to give the necessary slant for the 
forward motion and the lift. 

The principle of soaring is also simple 
and is easily demonstrated by tossing a 
card-—or other light, thin object—edge- 
wite, Its plane surface not necessarily 
entirely flat, but parallel to the earth and 
at Tight angles to gravitation. That is 
about all there is to it, except that the 
wings of soaring birds are somewhat 
ad}n**ed to meej with varying wind cur¬ 


rents, as may be best observed in the 
turkey buzzard as seen from a mountain 
top or dead tree-top close to a roosting 
place. This adjustment of the wings 
seems to have escaped observation, or 
at least recording, though the Wrights 
and others must have at least surmised 
it; hence the warping wing tips and 
ailerons used on airplanes from the first. 

N OT having a revolving propeller to 
give forward motion, the soaring 
bird depends upon its wings to give it 
momentum. This, of course, is a distinct 
advantage that can hardly he put into 
practice on airplanes. The chief func¬ 
tion of the wings is to sustain the crea¬ 
ture in the air; propulsion follows, 
automatically. 

When a soaring bird wishes to rise or 
wheel it is not the tail alone that per¬ 
forms these deliberate turns; the wings 
are altered in relation to the line of 
flight. This alteration is no doubt in¬ 
stinctive, as it is when the desire is to 
hover or check momentum, observed al¬ 
so in such insects as the sphinx moth, 
many butterflies, the bee-flies and bees, 
and in the humming-bird. This action is 
governed entirely by the wing position 
in the downward stroke, it being such as 
to check both forward and upward mo¬ 
mentum, thus overcoming the effect of 
the pliable posterior portion. It may also 
be observed in the hovering of a spar¬ 
row-hawk when the swift killer is look¬ 
ing for mice far below. The sudden shift 
of the wing stroke may be seen through 
a powerful glass as the bird again goes 
on, or darts to earth after its prey. 

The shifting of the wings of soaring 
birds is very alight and is difficult to see 
from the ground below. When wheeling, 
and often without a very decided move¬ 
ment of the tail, one wing is lowered and 
held so as to meet with greater resis¬ 
tance, while the other and outer wing on 


the curve is not altered in the least. 

The tail, perhaps oddly enough, plays 
so small a part in the flight of birds that 
the observer may readily note a bird that 
lias lost its tail doing various flight stunts 
as handily as its tailed fellows. The chief 
purpose of the bird’s tail seems to be 
as a stabilizer and an aid in sustaining 
the creature when in motion, and no 
doubt the effort is less when the tail is 
available. But the hat and swift insects 
are without tails. 

The flying-squirrel offers an interest¬ 
ing example of the art of soaring minus 
wings, for the stretch of its membranous 
skin between fore and hind legs can 
scarcely he used for actual flying— 
though in case of an unusual fall the 
beautiful little creature will flap these 
membranes in order to check the down¬ 
ward velocity and even to carry the ani¬ 
mal forward a little to a perch away 
from danger. I have witnessed this act 
when a flying squirrel was checked in 
its flight by a pole thrust upward, and 
when a red squirrel was shaken from a 
branch. 

Contrary to common supposition that 
the downward and upward drive of the 
flying squirrel composes an even curve, 
attempted photographs (not good 
enough for reproduction, as was also the 
case of the buzzard mentioned earlier) 
distinctly indicate that the final upward 
slant of the little quadruped is effected 
by dropping the hind legs so as to cause 
the membrane to present a greater re¬ 
sistance and to pitch the squirrel almost 
suddenly upward (Figure 4). In the 
longest dives, rarely over 150 feet even 
from the highest trees, this upward curve 
may begin at least ten feet from the 
place of landing and lift the soarer three 
feet higher. On this principle very 
strong wind currents will lift a turkey 
vulture several yards if the bird sets its 
wings for the purpose. 



The Beginnings of Pottery 


Spilled Stew Gave the Cue . . . Centuries Before 
the Potter’s Wheel . . . Made Commerce More Prof¬ 
itable . . . Opened Many Fields of Art 

By JOTHAM JOHNSON 

University Museum, Philadelphia 


N INE thousand years ago this morn¬ 
ing, more or less, a neolithic vil¬ 
lager squatted at a smoking hearth 
outside his hut, preparing a savory stew. 
His cooking-pot was the hollowed-out 
lower half of a large gourd, blackened 
by previous encounters with the flames. 
His unhappy task was to keep the gourd 
near enough to the shifting blaze to boil 
the stew, but not close enough to burn 
it out. 

Presently a crack opened down one 
side of the gourd and the juice dribbled 
out in a hissing cloud of steam. 

New Stone Man had already used wet 
( lay to hold together the reeds and 



Interior of a cylix, or drinking cup, 
in Attic red-figured *tyle. A whole 
lesson in Greek painting is here. 
The youth, holding a cylix of simi¬ 
lar shape in his left hand, is about 
to fill it with the oinochoe, or pitch¬ 
er, which he holds in his right, from 
the crater, or mixing bowl, at left. 
This cylix is now on view at the 
University Museum, Philadelphia 

branches of his primitive roofs, so a new 
idea struck the cook. Chattering angrily 
to himself, he grabbed the gourd and 
daubed the crack with a handful of mud 
from the road, and in anticipation of 
further cracks smoothed a thin layer of 
mud all over the gourd. 

The remains of the stew were pretty 
dry. He slopped in more water, out of 
another gourd, and grimly placed it 
hack in the flames. When the stew was 
done he lifted it from the fire and found 
himself unexpectedly the owner of his¬ 
tory’s first clay pot. 

The potter’s wheel was centuries in 
the‘future. At the start it was simplest 
to mold vases around gourds, the na¬ 
tural models so familiar to primitive 
man. We have not discovered the first 
vase ever made but sites in Macedonia 
and elsewhere have yielded from below 
all other human traces specimens of cups 
and small potg in the shape of the bul¬ 
bous lower end of a squash. 


Clay and fuel were to he found every¬ 
where and it was soon realized that the 
shapes and uses of pottery were practi¬ 
cally unlimited. The excavations of the 
last decade, at a wide range of sites, 
have thrown new and stronger light on 
the spread of the new industry from one 
end of the eastern hemisphere to the 
other. Every human activity was expand¬ 
ed and facilitated as by no other single 
invention. The surprised cook received 
a variety of cook-pots with lids and with¬ 
out; also ladles, tripod supports, strain¬ 
ers, trays and jars for grains and liquids. 
Beer was discovered when a certain 
combination of grains left standing in 
water made a palatable drink, and one 
of the earliest (c. 4000 b.c. ) seal-im¬ 
pressions found by Mr. Charles Baclie 
at Tope Gawra shows two men at work 
stirring some such mixture. Wine re¬ 
sulted from the first attempt to store 
grape juice for the winter. Table service 
was improved with cleaner plates, pitch¬ 
ers and mugs, and ‘'flat silver” was not 
neglected, though here pottery was of 
little use; the knives were of stone or 
fiat splinters of obsidian, the forks had 
only one tine, not unlike nut-picks, and 
the spoons were flat bone spatulas. 

I ITTLE milk jugs were made with 
J nipple spouts to feed Baby, and dec¬ 
orated with small representations of the 
human breasts they replaced. Toy sheep 
and cattle lent plausibility to children’s 
games of Thieves and Shepherds. Terra¬ 
cotta dice started mankind on the end¬ 
less road to ruin, and his enemies broke 
his skull with clay slingstones and mace- 
heads. Farmers stored their next year’s 
seed more safely in clay storage jars, and 
shallow dishes with wicks hanging over 
the edge made simple lamps for winter 
evenings, but agriculture and the house¬ 
hold were not the only gainers from the 
“invention” of baked clay. Terracotta 
spindle whorls and loom weights made 
spinning and weaving easier, and vats 
for dyes opened new fields of conquest. 
Tanks for tanning fluid were a boon to 
leather workers. As men’s needs expand¬ 
ed, increasing interregional commerce 


depended heavily on agents and messen¬ 
gers, who used clay impressions of their 
•principals’ seals for identification. The 
seals themselves were of stone or bone, 
or more likely still of clay; and they and 
their impressions constitute our only ap¬ 
proach to man’s first artistic impulses. 

With such cheap “letter-paper” as 
clay at hand, writing was not long in 
making its appearance. Messages and 
instructions were worked on clay tab¬ 
lets; pictographs must have done very 
well at first, but cuneiform script was 
destined to supersede them. When these 
tablets were baked they were practically 
indestructible; but seeking a still more 
forgery-proof form of contract ancient 
man enclosed them in clay envelopes on 
which he wrote a brief summary of the 
terms. If any dispute later arose the out¬ 
er coat could be broken and the original 
examined by the contracting parties and 
the indispensable witnesses. 

Commerce became more profitable 
when perfumes, oil, wine, and other li¬ 
quids were shipped in terracotta jars in¬ 
stead of skins or pipes, on animal back 
and by boat; adequate water-jars made 
the first navigators less timid of the sea. 

Through the following centuries re¬ 
ligion was to make the most of the pos- 



" Slipper” coffin*, in green-glaze 
pottery, found in the Parthian 
cemetery at Nippur, Mesopotamia, 
by a Uni vanity Museum Expedition 
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Specimen jug* and pitcher* from the "Potter** Shop” at Minturnae 


sibilities latent in the new medium of 
baked clay. Vessels and ritual instru¬ 
ments for use at the altar were manu¬ 
factured, none more elaborate than those 
of Palestine and Crete. Figurines re¬ 
minded gods of their worshippers and 
worshippers of their gods. Continual re¬ 
minders of their interests, barge-owners 
set up before their guardian divinities 
model boats of clay, caravan drivers set 
up “covered wagons’* and clay camels, 
loaded or bare, vintners dedicated wine- 
jars and warriors swords, shields and 
chariots; and the gullible sick set up lit¬ 
tle models of afflicted hands, eyes, ears, 
and intestines—a practice by no means 
extinct today. 

Dr. Ephraim A. Speiser’s excavations 
at Tell Billa in Mesopotamia yielded a 
small Hurrian shrine, now in Philadel¬ 
phia, made of tiny clay bricks set in 
pitch. The Greeks made charming terra¬ 
cotta scenes of worship, and apotropaio 
plaques to ward off the Evil Eye and 
other unwelcome visitors. The Romans 
made model temple facades in one piece, 
and cheap incense-burners and family- 
size altars for household use; at Min¬ 
turnae, in the refuse-heap of a vast pot¬ 
ter’s shop, I found two broken clay tomb 
markers. 

All over the ancient world storage jars 
formed handy coffins for the dead, the 
smaller sizes serving for children and 
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babies and the gmallest urns for ashes, 
where cremation was practiced. Of 
course so admirable a material for real 
coffins could not be overlooked, and you 
may be sure that the early painted terra¬ 
cotta sarcophagi from Clazomenae in 
Ionia, the Etruscan ones which show the 
departed reclining on couches with their 
wives, and the green-glaae slipper coffins 
in vogue among the Parthians, are con¬ 
spicuously displayed in the museums 
lucky enough to have them. 

On the whole, architecture gained 
moat of all from the discovery of uses 
for clay, though primitive man was very 
slow to take the hint. For centuries, as 
we saw, he used wet clay to bind the 
botigh* end rushes of his roofs, and often 
his walls were of the same material. 
When these burned the clay was baked 
more or less rigid, in wme cases pre¬ 


serving its shape through six millennia to 
be found by modern diggers. Neverthe¬ 
less it was long before burned bricks 
gained a popular foothold, and they have 
never completely superseded sun-dried 
mud bricks in Western Asia and Greece. 
Yet one of the earliest uses of bricks was 
in architectural decoration, when the 
builders of Babylon’s Islitar Gate mold¬ 
ed and glazed their exposed edges to de¬ 
pict monstrous dragons and chimaeras. 

Sir Arthur Evans’ explorations at 
Cnossos have disclosed the Cretans as 
the first patrons of good plumbing. Their 
wells and reservoirs, their practical con¬ 
duits, their terracotta tubs and tile-lined 
baths and well-fitted subsoil drains are 
as celebrated as Minos’ great storehous¬ 
es and bright stucco walls. Most Greek 
cities placed intellectual above physical 
comfort but Olynthos in Northern 
Greece, as Dr. David M. Robinson has 
found, was very advanced in the matter 
of sanitation. The Romans carried this a 
few steps further when they built their 
great baths, heating the water and wann¬ 
ing the rooms by blasts of hot air con¬ 
ducted through walls and floors built of 
specially designed hollow tiles. 

Flat tiles of terracotta proved to make 
an almost perfect roof. They were (and 
still are) cheap to make and lay; they 
come and go in temperature extremes 
like shingles or slate and unlike sheet 
metals; they can be taken down for re¬ 
pairs and replaced, or sold for reuse 
second hand; they permit enough ven¬ 
tilation to save the rafters and sheathing 
from dry rot; and they are utterly un¬ 
affected by weather. Today they are rel¬ 
atively light, but in antiquity their tre¬ 
mendous weight was one drawback, mak¬ 
ing transportation costs high unless they 
were manufactured locally, and requir¬ 
ing massive construction under them. 
Yet such were their advantages that dur¬ 
ing classical times men hardly bothered 
to experiment with substitutes, except 
when out of vanity they roofed their tem¬ 
ples with marble copies. When the roof 
tiles fell and broke, the Romans built 
the fragments into their concrete walls 
like so many bricks; broken pieces of 
the great Roman dolia or storage jars 
served the same purpose, until the de¬ 
mand exceeded the breakage and the 


Romans were forced into commercial 
manufacture of real bricks. 

But if tiles made satisfactory roofs, it 
might also be possible, as the Greeks per¬ 
ceived quite early, to face exposed wall 
timbers with them too. Waterproof paint 
was not known, the earth washes of the 
time providing only short-lived surface 
color. Accordingly, they nailed flat 
plaques of terracotta to their architrave 
beams and friezes. At first these were 
merely painted, but Hellenic instinct for 
decoration soon molded three-dimension¬ 
al designs, adding depth and the play of 
light and shade to color. The Etruscans 
took over the architectural terracottas of 
the Greeks but it remained for the Ro¬ 
mans and their Italian kinfolk to extend 
their use to the furthest limit. Eaves and 
pediments, even door-jambs broke out in 
a flutter of gay colors. Special fluted 
sheaths were made for wooden columns, 
with suitable bases and Ionic or Tuscan 
capitals. And the molds in which all 
these were cast were also of terracotta. 
Terracotta objects are fragile but the 
smaller the fragments the less easily 
they break. Except that time and water 
have eaten some away, the fragments of 
every vase ever made still exist for ar¬ 
cheologists to find and understand. 

I N the course of history men forgot 
their simple beginnings. With no ra¬ 
tional explanation of the source of fire, 
the shimmering imaginations of the 
Greeks wove to satisfy their children’s 
curiosity a sober story of a superman 
Prometheus, an older Christ who gave 
his life for mankind. He stole a bit of 
the sun’s fire, showed his fellows how to 
cook their food and warm their chilled 
bodies, and demonstrated the simple 
chemistry of firing pottery and smelting 
copper. The gods chained him, an object 
lesson, to a Caucasus crag and left a 
vulture to gnaw his vitaU. 

So the old story. Even though Man 
had fire from the beginning, ever since 
the first cave-dweller dragged home 
burning branches from a lightning-set 
forest fire, and though pottery and 
metals "were discovered a thousand or 
two years apart, Prometheus is as good 
a name as any for Man’s greatest bene¬ 
factor. 
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Illuminated Magnifier 

P ROFESSIONAL men, police depart¬ 
ments, stamp collectors, bankers, pur¬ 
chasing agents, textile men, mechanics, and 
manufacturers of all products requiring 
close surface inspection have found use for 
a new illuminated magnifying glass recent¬ 
ly placed on the market. Giving five-power 



Magnifier with a built-in light 
source for illuminating surfaces 

magnification with illumination of the field 
of vision, the new “Flash-O-l^ns,” made by 
E. W. Pike & Co., employs a double lens 
system. 

The Flash-O-Lens is formed with a screw 
socket to one side of the lens barrel. Into 
this socket may be screwed a special bat¬ 
tery case resembling a flashlight, in which 
are used standard flashlight batteries. A 
light projects into the space beneath the 
lenses to illuminate the work being studied. 
Extra equipment consists of an adapter to 
use, for the same purpose, current from the 
light circuit through an extension cord. 

An accurate spacer ring of Bakelite holds 
the lenses in exact focus, while a white 
composition frame is employed to reflect the 
light. A side opening in the frame makes it 
possible to use instruments or a pencil 
while examining an object. 

Improved Sulfur Cements 

B Y dissolving small amounts (up to 10 
percent) of polysulfide rubber in sulfur 
cements, their resistance to mechanical and 
more particularly to temperature shocks is 
greatly reduced. Without this addition, sul¬ 
fur cements go through a process of crystal¬ 
lization with changes of temperature, and 
very soon crumble. The addition of poly* 
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sulfide rubber, a synthetic rubber-like ma¬ 
terial, apparently reduces this tendency to 
crystallize and greatly increases the use¬ 
fulness of the cement. Sulfur cements are 
particularly valuable in bonding acid-proof 
tile when used to handle corrosive chemical 
solutions. They have also been used to lx>nd 
brick paving of automobile roads.— D. H. K. 


WAXED COAL 

COFT coal dust in the home has 
^ always been such a problem that 
a new process has been worked out 
for waxing coal to prevent the nui¬ 
sance. The treatment is said to be 
permanent and the wax is non-vola¬ 
tile and non-spreading so that no 
odor develops in the basement and 
the floor is not oiled nor discolored. 


Sulfurous Acid 
Preserves Cut Flowers 

AT a cost of less than half a cent for 
l\. each pint of water in which they are 
placed, cut flowers may now be kepi fresher 
and more vigorous for longer periods of time 
before they wither and die. Experiments 
conducted at the scientific laboratories of 
the Hawaiian Sugar Planters Association in 
Honolulu, indicate that two eye droppers 
full of sulfurous acid (not sulfuric acid) 
added to each pint of water encourages 
buds to continue growing and leaves and 
stems to remain greener, and permits the 
flower itself to retain its freshness in some 
cases for days after it would normally cease 
to be attractive. 

Sulfurous acid can be bought in pint 
bottles at almost any drug store at a cost 
of less than one dollar; one pint of the 
acid will serve as a cut flower preservative 
for more than 200 pints of water, at the 
rate of two cubic centimeter* of acid for 
each water pint; the average eye dropper 
has a capacity of one cubic centimeter. 


Astonishing results have been obtained 
in some instances. The Hawaiian Sugar 
Planters* scientists have carried the experi¬ 
ment far enough to note that large-stemmed 
flowers, such as lilies, hydrangeas, chrysan¬ 
themums, gladioli, rhododendrons, and the 
like are more benefited than the delicate, 
smaller-stemmed varieties such as daisies, 
snapdragons, carnations, and so on. 

“This/* say the scientists, “is evidently be¬ 
cause the vital forces stored by nature in the 
small-stemmed flowers are not great and be¬ 
come exhausted quickly. When they are gone 
the flower is finished. The larger stemmed 
varieties, however, have in some cases given 
us fine results. Hydrangeas have lasted four 
and five days longer than normal when the 
Bulfurous acid was added to their water.*’ 
The scientists ask that the sulfurous acid 
treatment not be regarded as a fool-proof 
method of preserving all cut flowers, but 
do state it has been found more effective 
by and large than any of the hot water, 
aspirin, or other methods now used by 
florists. It is not to he expected that flowers 
which bloom but one day under normal 
conditions in the garden will bloom for 
longer periods after being cut. However, 
those of long life on plant or bush but which 
die in a day after being cut will be aided 
by the addition of sulfurous acid to the wa¬ 
ter in which they are placed. 

All flowers given the solution should be 
watched and if the sterna indicate they are 
being burned, less acid should be used; in 
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all case* a Weaker solution, about one eye 
dropper of acid per pint of water, should 
be used for the more delicately stemmed 
flowers. Blooms that last for more than two 
day* should have fresh water and solution 
given them* Home experiments should be 
made to determine what local flowers are 
benefited most by the aulfurous acid solu¬ 
tion because different soil qualities in dif¬ 
ferent localities may have some bearing 
upon the solution’s effectiveness. Experi¬ 
ments along this line have not been made 
by the Hawaiian scientists. Special care 
must be taken not to confuse suHtiroua acid 
with sulfuric acid which will kill the 
flowers. 


FUNGI 

TS7ALCHA in New South Wales, 
W Australia, claims a giant mush¬ 
room five feet two inches in circum¬ 
ference, II inches high, and weigh¬ 
ing 17 Vi pounds. 


r. m. s. “Queen Mary” 
with Removable Decks 

T OYS do not usually find a place in this 
department, but the one shown in our 
illustration is so unusual that it will appeal 
as much to fathers as to sons. Made and 
sold by The London Electrotype Agency, 
Ltd., England, this model of the beautiful 
new Queen Mary is made of layers of heavy 
cardboard which may be swung around a 
pivot to expose the various decks. On each 
layer is the complete plan of the correspond¬ 
ing deck, there being 12 such removable 
decks. The deck plans were designed by 
G. H. Davis, the noted artist of The Illus¬ 
trated London News. The length over-all of 
tlie model is 12 inches. 


New Transparent Resins 

A NEW series of synthetic resins clear 
as optical glass are described as being 
strong, flexible, and non-shattering. These 
resins, polymers of the esters of methyl 
acrylic acid, are thermoplastic; that is, 
soften when heated, and can be aawed and 
machined. They are being marketed under 
the trade-name “Pontalile.” In describing 
them before the American Chemical So- 
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ciety, H. R. Dittmar said: “The trans¬ 
parency, strength, high softening tempera¬ 
ture, low specific gravity, and chemical 
resistance of polymethyl-methacrylate make 
it an outstanding plastic material of either 
the cast or molded type. The unusual 
clarity of this regin permits its fabrication 
into delicately tinted shades. With the com¬ 
bined use of dyes and pigments, materials 
of varying degrees of color and transparency 
have been prepared. The value of this resin 
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it greatly enhanced by the ease with which 
it can be worked, engraved with unusual 
effects, and cemented to itself to give joints 
which for all practical purposes are as 
strong at the retin itself. 

“The glass-like transparency of these 
resins suggests many uses as glass substi¬ 
tutes where strength, lightness,‘ultraviolet 
transmission, and ease of fabrication by 
molding are desired. Their substitution for 
glass in certain fields is facilitated by their 
remarkable chemical inertness. Among the 
many uses which have been evaluated and 
patented in the piasjioe field are safety glass 


interlayer, sound-recording records, den¬ 
tures, and telephone and radio transmitter 
diaphragms. The low viscosity of the mo¬ 
nomeric esters of inethacrylic, together with 
the ease with which they can be polymer¬ 
ized, adapt them as impregnating agents. 

“The dielectric properties of methyl 
methacrylate resin make it of value in the 
electrical and instrument field. These resins 
arc used as textile sizing and stiffening 
agents. Their clarity, light resistance, water 
impermeability, resistance to alcohol, oil, 
alkali, and acid, and general compatibility 
suggest many applications in coating com¬ 
positions and varnishes.”- F). //. K. 


Soap to Match the 
Bathroom 

GAP made by a new process which re¬ 
quires a few minutes instead of many 
hours for completion is being marketed in 
colors which match the modern trend in 
bathroom design. Black, blue, red, green, 
brown, and gray are among the colors 
available. The trick has been to choose 
dyes which will color the soap but not the 
suds or the user.- I). H. K. 


Squash-Pumpkin Hybrid 

T HE production of about a dozen fruits 
from more than a hundred cross pol¬ 
linations between different varieties of 
pumpkins and squash made at the State 
Experiment Station at Geneva, New York, 
has thrown considerable light on the bo¬ 
tanical relationships of these groups and, 
incidentally, has given rise to several new 
forms that seem to be either immune or 
highly resistant to squash mosaic. Many un¬ 
successful attempts to hybridize these two 
vegetables have been made during the past 
century, hence the success attending the 
Station trials is being watched with con- 
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Trawler Storm has a fish-hold lined with pure nickel sheets 


sider&ble interest because of the many pos¬ 
sibilities it holds for developing new and 
better varieties. 

“Cucurbita is the technical name for 
pumpkins and squashes of which three an¬ 
nual species are more or less commonly 
grown,” explains Prof. Van E^chine, Sta¬ 
tion botanist. “These species are known as 
maxima which includes tire winter squashes, 
such as Hubbard, Boston marrow, and re¬ 
lated types; moschata , also known as the 
grammas and best illustrated by the Japa¬ 
nese Pie, Winter Crookneck. and the like: 
and pepo, or the pumpkins, the fall 
squashes, and the summer squashes or 
scallops, vegetable marrows, and similar 
forms. 

“In each case, the forms within these 
groups crossed readily but the groups would 
not cross with each other. This seemed to 
establish the specific identity of the three 
groups. In 1930, an attempt wa* again made 
to cross these different groups in a study of 
the origin of the annual Cucurbitas. About 
a dozen fruits have been obtained from 
these crosses and while they present many 
interesting possibilities, including evidence 
of marked resistance to squash mosaic, much 
further study will be required before any 
very definite conclusions can coine from 
these investigations.” 


CANNED WINE 

j^OT to be outdone by the brew¬ 
ers, American wine makers are 
now marketing their product in 
cans lined with synthetic resin. 


hold is lined with pure nickel as the last 
word in sanitation, and a special air-cooling 
installation will keep it just above the freez¬ 
ing point to permit the delivery of “winter 
fish” tlie year ’round. 

First of three vessels of this type. Storm 
has been followed by sister ships. Surf and 
Swell, which are now in service. Together 
they cost 600,000 dollars. 

A feature regarded by veteran fishermen 
with almost as much amazement as the re¬ 
frigerated fishholds is the provision of 
showers and washrooms for all hands. Other 
comforts are to he found in improved quar¬ 
ters for officers and crews and dry ing rooms 
for wet clothing. 

The holds, however, are considered the 
most radical change. Fishing companies are 
reticent about the amount of spoilage they 
encounter in hot weather. In January, loss 
from this cause is practically nil, hut in 
July, it is admitted, as much as 20 percent 
of the fish in the old-fashioned holds may 
reach port as second-grade quality. 

The new refrigerating system is designed 
to eliminate this loss. Between the hull 
plates and the inner shell of the hold there 
is a three-inch lining of cork, through which 



air ducts run vertically. Dry, cold air is thus 
circulated to keep the hold at a temperature 
between 33 and 36 degrees Fahrenheit. 

This temperature, in turn, controls the 
rate of melting of the ice in the hold and 
makes it possible to cut the load of ice which 
must he carried from 60 tons to 20 tons. 
This factor alone increases average hold 
capacity by 100,000 pounds, bringing total 
capacity up to 400,000 pounds. 

The new trawlers are 144 feet, 8Va inches 
long over-all, and 131 feet on the waterline. 
They have a beam of 25 feet and are 13Mi 
feet deep. They are so constructed as to be 
more easily driven through heavy seas in 
bad weather and as not to be “down by the 
head” when returning, loaded, from the 
hanks. They will permit longer fishing in 
had weather and quicker runs to the mar¬ 
ket. The stems have a pronounced forward 
rake with the lines immediately aft un¬ 
usually fine to permit easy entrance into the 
water. The underwater lines aft are of 
.cruiser stern type. 

The main engines are 17M»-inch bore by 
25-inch stroke, heavy duty, solid injection 
McIntosh Diesels, capable of developing 600 
horsepower at 180 revolutions per minute. 


T ONDON "pea soupers” are made 
“ in Hollywood by shooting live 
steam over solid carbon dioxide (or 
dry ice). 


Really Dustless 

E NTIRELY new types of five ton, dust- 
proof and hygienic garbage trucks with 
rotating drums are now in use in Gothen¬ 
burg, on Sweden’s west coast. Both the in¬ 
genious trucks and the chassis are made in 
Sweden. 

Each truck body is completely enclosed 
and lias a capacity of seven cubic meters 
(247 cubic feet). The loading is dustless 
and is made directly from the covered 
garbage receptacles in the courtyards of 
apartment houses or factories. When the 
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Jfor Christmas 

Nothing makes more acceptable _ . 
gifts than practical hooks 


1. COSMIC RAYS THUS FAR— By Harvey Brace Lemon. 

A short, compact, thoroughly authentic, popular .summary of our 
present knowledge of cosmic radiation, by a professoi who has a flail 
for popular presentation,—$2.15 postpaid 

2. OUTPOSTS OF SCIENCE—By Bernard Jaffe. 

Superlative reading—r» 1 (» pages of authentic, up-to-the-minute In¬ 
formation on genetics, anthropology, physical disease, cancer, glands, 
mental diseases, vitamins, Insects, matter, radiation, astro-physics, 
weuther, and galaxies.—$3.95 postpaid. 

3. UNSOLVED PROBLEMS OF SCIENCE—fly A. W. Haslett, 

Cambridge llniv., England. 

Covers those unsolved problems of science which arc fullv as in¬ 
triguing as the things science has definitely settled—cosmology, geol¬ 
ogy, metcoiology, anthropology. blolog>, physics, and mathematics.-- 
$2.15 postpaid. 

4. THE BALANCED DIET— By Logan deadening, M.l). 

The widely known author of many medical features and books gives 
us here an Ideal, popular book on diet— Ideal because It is not too 
technical but not too supeiflcial. A good book for most people.- $1.65 
postpaid. 

5. FOOD, FITNESS AND FIGURE—fly Jacob finch slew, M.D. 

A popular treatise ou foods, their content and effect In our diet, also 
on beverages, food fads. v egetarlanlstn, fasting, and weight control. 
Detailed 14-day diets. $2.15 postpaid. 

6. WHY BE TIRED? fly Daniel Josselyn. 

Short and to the point, tills book should be a tremendous help to all 
“office athletes'’ those sedentary workers who work as strenuously 
as laborers but do not leallze It except that they uie usually "dog- 
tired.”—$1.10 postpaid. 

7. FOR STUTTERERS By Smiley Blanton f M.D., and Margaret 

Gray Blanton. 

Said to be the first hook to point a way to the recovery of normal 
speech through the application of well-tried prim Iples ot medical 
psychology and psychoanalysis. What the individual, the parents, and 
the teacher can do.- $2.15 postpaid. 

8. 1500 NEEDED INVENTIONS—By Raymond Francis Yales. 

A revlsetredition of a book published three years ago, expanded to 
include many additional subjects Crammed with short, pithy para¬ 
graphs describing various desirable Inventions In a number of dif¬ 
ferent fields $2.65 postpaid. 

9. FUN WITH ELECTRICITY—fly A. Frederick Collins. 

Klectrlc phenomena with directions to perform the experiments that 
exhibit them. Simply written, this hook has proved a source of en¬ 
joyment and mental stimulation to mechanically Inclined Individuals. 
$2.15 postpaid. 

in. HOW TO MAKE A GHOST WALK-fly Joseph Dunninger. 

How the so-called psychic mediums perform Rome of their stunts. 
Delightfully humorous, it tells how to develop “psychic forces”, Imvv 
to tip tables, produce “spirit’’ messages on slates, bow to rend Nealcd 
messages, etc. $1.15 postpaid. 


Junior &cienti*t£’ Selection 

AMONG the welter of new books for children this vear, there are a 
■f* number of excellent ones for the Junior Scientists. Most of tho.se men¬ 
tioned briefly below are for the ages of six or eight to fourteen; con¬ 
tain interesting facts presented in easily readable fashion; tire well illus¬ 
trated; and will make splendid Christmas gifts from the elders who read 
this page. 

17, HOME CARPENTRY, by Edwin T. Hamilton, contains over 100 
different articles, ranging from book cases to bed-tables for the amateur 
craftsman, and includes 200 illustrations and plans.—$3,20 postpaid. . . . 
18. OUR NAVY, by Charles /. Finocr , gives an outline history of this 
important branch of our national defense (ages 10 to 14).—$2.15 postpaid. 
... 19. THE BOOK OF LIVING REPTILES, by Raymond L. Ditmars, 
famous curator of the New York Zoo, and Helene Carter; all about croco¬ 
diles, alligators, snakes, turtles, and lizards—where and how these gtrange 
creatures Hve.-—$2,15 postpaid. ... 20. DO YOU KNOW ABOUT 
FISHES?, by Janet Stmlle\, a new picture book in four colors and 
black-and-white, by the Philadelphia artist-author who has been so success- 
ful in making' facta exciting for little children.—$1.40 postpaid. ... 21. 
FAMOUS AMERICAN TRAINS AND THEIR STORIES, by Roan 
Reynolds, Dramatic stories of the best-known American trains—how they 
got* their names, what rivers, mountains, deserts they cross.--$l.l5 post¬ 
paid, ... 22. klGHTY ENGINEERING FEATS, by Hornet Salt . An 
authentic book for young people 14 and over. Vividly and authoritatively 
discusses 10 of the mightiest engineering feats which have gone into the 
making of our country. Photographs and line drawings.—$?.70 post¬ 
paid. T . , 23. MORE SONGS OF WILD BIRDS, by Albert R. Brand. 
Three double phonograph records made direct from nature are included with 
this volutne, which is a guide to bird song for boys and girls of all 
ages.—$2.65 postpaid. 
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IMPERIAL 

EDITIONS 

Handsome cloth-bound volumes , 
beautifully printed 

CARDEN FLOWERS 
IN COLOR 

By C. A, Stevens 


{ 


- 14. The 400 brll- 

Formerly $3.75 Halit und life-like 

color plates make 
this book of tho 
ao Of\ greatest value. It la 

pp (h(< only hook of , ts 

-. - kind tieullng with 

cultivated flowers. With It almost every 
popular gardt*p flower can he Identified, 
it includes annuals, perennials, vines 
and shrubs. 


BIRDCRAFT 

By Mabel Osgood Wright 


15. Eighty full- 
Forinerly *2.30 page Illustrations 

from paintings by 
INO '' Louis Agassiz 

il lb Fuertes, the great- 

$i.iupp est ()f Am0riran 

........ -- - ■ ■ blul painters, Il¬ 

lustrate this renowned bird book. Com¬ 
plete Information on the appearance, 
inibits, season and i,tnge of ~<m bird 

species Is given. 


WILD FLOWERS 

fly Homer D. House 
"■“"““““■““'"‘’’ n 16. This superb 

Formerly $7.50 book lias 364 

Ni»\r color plates 

rM,v ' and 340 pages 

$4.45 pp ': f ‘ cxt ', H "": 

^ tr r deeds of wild 

- flowers In all 

parts of the United States can be 
Identified through the pictures and 
the descriptions, which were written 
)>v the noted authority, Dr. House, 
State Botanist of New York 


11. IF YOU ARE GOING TO DRIVE FAST— fly Ray JT. Sherman. 

Captain Edward V, Kickenhai ker has written the Introduction, In 
which he says ”1 bolieu it Is the obligation of every oar driver and 
owner to become acquainted with this book”. It sets forth ways and 
menus to Inject a greater amount of safety Into the evor-faster driving 
of our time. - $1.15 postpaid. 

12. HANDBOOK FOR THE AMATEUR LAPIDARY— By J. 

Harry Howard. 

The latest hook bv the author of "The Working of Semi-Precious 
Stones". This newest hook provides practical Instructions in all kinds 
of gem cutting for the beginner und fot the advanced amateur. It 1 b 
a leal shop-book. $2.15 postpaid. 

13. GETTING ACQUAINTED WITH MINERALS— By George 

Letchworth English. 

Aimed specifically at the amateur collector, this volume tells him 
how to go about collecting -what to do and wlnit not to do. It In¬ 
cludes a general elementary treatise on crystallography and miner¬ 
alogy. $2,65 postpaid. 
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Directory of 
Technical Services 


Scientific Consultants 
Research Laboratories 
Technical Translations 
Apparatus Dealers 
Model Makers 
Chemists 


O UR readers daily a«k us to recommend organizations that are fully 
qualified to perform for them some technical service or who can supply 
materials and equipment for scientific, industrial, or engineering work. This 
“Technical Services” advertising section has been established as a means of 
keeping ever before our readers the professional cards of individuals and com¬ 
panies in these fields. Each advertisement will be limited to either one inch or 
two inches. The cost is small. Write for further details.—Scientific American. 


TRANSLATIONS— 

Technical and Scientific 
Translations from and 
into all languages 

Chemistry, Physios, Biology, Medicine, 
Metallurgy, Engineering, Radio, etc. 
Translations of technical catalogued, 
circulars, scientific t>ooks. Abstracts and 
Rewrites of technical articles. 

TRANSLATION AND RESEARCH BUREAU 
55 W. 42*d 8t. New York. N. Y. 


Research—New Products 
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truck is in motion, the circular, welded 
drum rotates slowly, thereby reducing the 
size of the contents by means of constant 
packing. To unload a truck, the rear circular 
wall of the drum is swung upward on hinges 
and the contents emptied in short time. 
Many foreign cities have also ordered a 
number of these trucks, among them Oslo, 
Norway, and Chemnitz and Potsdam, Ger¬ 
many .—Holger Lundbergh. 


New Synthetic Adhesives 

A NEW synthetic resin made from zinc 
chloride, urea, and formaldehyde 
(offered under the trade name “Lauxite”), 
has been developed as an adhesive for ply¬ 
wood. The new resin has a remarkably high 
speed of reaction at relatively low tempera¬ 
tures and forms a bond stronger than the 
wood itself. After heat treatment, the resin 
becomes permanently hard and has a high 
resistance to water and weather at ordinary 
temperatures. In comparison with phenolic 
resins used for the same purpose the out¬ 
put of the press units is practically trebled 
and manufacturing troubles are eliminated. 
The coat per joint with the new Iretin is 


about the same as with a good casein glue, 
hut the elimination of re-drying and the 
absence of stains as well as other advan¬ 
tages make the co$t of the product with this 
resin much less than with a casein glue, and 
the quality ia greatly superior. 

Before heat treatment the new resin is 
soluble in water and can be applied in 
water solution to the wood. After heat 
treatment it becomes relatively insoluble 
and can only be dissolved by prolonged 
boiling. Other possible uses for resins of this 
kind, of which there are many variations, 
are in the field of plastic molding (because 
of the greater speed possible) as well as 
in sizing paper, textiles, straw, felt, and 
so on.— D. H. K. 


Smooth Olive OiL Rack¬ 
eteers Foiled by Federal 
Food Men 

T was a good racket while it lasted—the 
“olive oil” racket with cheap tea-seed oil 
substituted for the more expensive olive oil. 
But a Federal chemist has at last fmmd a 
way to identify the teamed oil, and the 


Food and Drug Administration has started 
legal action to confiscate thousands of gal* 
Ions of the adulterated oil. The salad oil 
racketeers will now have to abandon tea- 
seed oil as a source of illegitimate profits 
just as in the past they have had to abandon 
cottonseed oil, peanut oil, sesame oil, sun- 
flower-seed oil and others as adulterants of 
olive oil. 

For some time the Food and Drug officials 
have been suspecting the substitution of tea- 
seed oil in “olive oil,” but they could take 
no action against suspected stocks, because 
they could not go into court and prove the 
adulteration which the racketeer would 
deny. Tea-seed oil resembles olive oil closely 
in many respects, and answers to all of the 
recognized tests for olive oil. To make a case 
stick, they needed just one reliable test in 
which tea-seed oil would react in a way dis¬ 
tinctly different from olive oil. The test just 
developed is that kind of a test. 

Tea-seed oil is a commodity virtually un¬ 
known to most buyers of salad oils. It is 
pressed from the tea nut, or seed, produced 
by a plant closely related to that from which 
leaves for beverage tea are harvested. The 
major use of the oil, which is imported from 
the Orient, is in paint and textile industries. 
It may be used as a table oil when refined, 
and is not unwholesome. The Administra¬ 
tion would have no ground for action against 
tea-seed oil sold as tea-seed oil. But it should 
be sold for what it is. Use of the tea-seed oil 
as an adulterant in olive oil is clearly a 
violation of the Food and Drugs Act. 

“The operations of certain individual* in 
the salad oil business have been a source of 
concern to Federal officials in recent years,” 
said W. G. Campbell, chief of the Food and 
Drug Administration recently. “They began 
with the adulteration of olive oil with cot¬ 
tonseed oil, peanut oil, sesame oil, sunflower- 
seed oil, and other fairly well known edible 
oils, for which identifying tests were de¬ 
veloped. Competition among the racketeers 
led to the use of less and less of the costly 
ingredient the olive oil—until oils were 
found in which there was no olive oil at all.” 


Pectin in Photography 

P ECTIN, familiar to American house¬ 
wives as a valuable aid in jelly mak¬ 
ing, has been suggested and used in Ger¬ 
many to replace gum arabic in the process 
of photo-engraving. Gum arabic or gelatin 
becomes sensitive to light when treated 
with potassium chromate. Apparently pec¬ 
tin, which is derived from fruits and has 
the property of gelatinizing in solution, can 
be made similarly sensitive to light. - 
I). H . _ 


Synthetic Golf Ball 
Covers 

C ELLULOSE acetate compounded with 
an excessive amount of plasticizing _ 
agent has been suggested to replace gutta 
percha as the cover of golf ball#' Since 
cellulose acetate is derived from wood, per¬ 
haps it is proper to suggest that golf balls 
may soon wear wooden overcoats*-— D. H . K> 


The Lindbergh 
Navigation Watch 


ANOTHER ph*9e of Col. Chart* A. Lind- 
X% berth’* inventive genius 1. revetted la 
hi* Longin«*-nuute navigation wriet vrttek 
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which permits direct reading of the Green¬ 
wich hour-angle, necessary in determining 
longitude. Describing his invention, Col. 
Lindbergh wrote, in part: “The dial is 
graduated both in time and in arc. . . . The 
chronometer is first set on Greenwich Civil 
Time, then correction is made for the equa¬ 
tion of time taken at local noon, . . . Mrs. 


New navigation wrist watch with 
the features described in the text 

Lindbergh used a dial graduated in degrees 
for navigating our transcontinental flight. 

, . . She was able to save considerable time 
in working out lines of |>osition.” 

The central dial is graduated into seconds 
of time and minutes of arc, 15 of the latter 
corresponding to 60 of the former, for the 
earth turns through one quarter of one de¬ 
gree every minute. The minute hand indi¬ 
cates minutes of time on the dial, and 
degrees of angle of the earth's rotation on 
the bezel, for the earth turns 15 degrees an 
hour. The hour hand not only indicates the 
passage of time, hut also shows the number 
of degrees through which the earth rotates, 
marking 180 degrees in a 12-hour period. 

The dial marking seconds of time may be 
rotated to synchronize this wateh with radio 
time signals, and the rotatable bezel com¬ 
pensates for the equation of time without 
the need for mathematical computations at 
each reading. 

Land Tilts; Harbors 
Deepen 

ANADA and the United States may 
have reciprocal trade agreements but 
the United States is benefiting at the ex¬ 
pense of Canada in another matter over 
which man-made laws have no control. 
Harbors on the American side of the Great 
Lakes are getting deeper and those in Can¬ 
ada are becoming shallower. 

The reason, as revealed recently by Capt. 
H. V. Canan, U. S. Corps of Engineers, is 
that the region about the Great Lakes is 
tilting about a “hinge line’* which roughly 
is in the direction of 20 degrees west of 
north. 

This tilt, says Capt. Canan in The Mill - 
tary Engineer , is generally improving con¬ 
ditions in harbor* on the American side 
of the Great Lake*. He adds: 

“This action is of material rather than 
merely scientific interest and amounts to as 
much m 0.3 feet in some harbors. Con¬ 
sidering test harbor areas which are 
maintained to prescribed depths, a large 
saving fa maintenance dredging costs will 
result when the effect of tilt on American 
harbors is given proper consideration. 
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Economy —Cut Your Coal Bills! 
Comfort —Enjoy Automatic Heat Control! 


Controls house temperature au¬ 
tomatically, saving up to 40'/' 
of coal costs. Complete outfit 
for day and night operation 
consists of Honeywell control 
motor, (j-E Day-Nite thermo¬ 
stat, furnace limit switch, auto 
malic electric timer, and all ac¬ 
cessories with wiring diagram. 
Can be installed by anyone in a 
few hours. 



Value $09.50. Type GET 


$32,501 


FORCED DRAFT 
BLOWER SYSTEM 

Includes, in addition to 
the features described in 
type GET. ati ELEC¬ 
TRIC BLOWER, pei - 
milting use of Buck¬ 
wheat coal 100 % auto¬ 
matic. Thermostat opens drafts and starts 
blower, shutting both otT when house tem¬ 
perature is at proper level Adaptable to 
any heating -\siem. Complete with ac¬ 
cessories and wiring diagram. ©P 7 /xfl 
Value $125 00 . Type GEB i 



Send For Folder SS. 

GOVERNOR HEAT REGULATOR tOMPANY 
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“This uplift also affects the flow and 
the flow equations in the connecting rivers 
of the Great Lakes, and in computing flows 
for these rivers over extended periods its 
effects are clearly recognizable. Tilt has 
also been a factor in decreasing the avail- 
able depths over the sills of the locks at 
Sault Ste. Marie, Michigan. 

“Much of the evidence presented of de¬ 
creasing lake levels is in reality the effect 
of tilt. Reports indicate that in about 1860, 
North Bay, Wisconsin, was an important 
harbor for schooner navigation, as many 
as 35 boats tying up there at one time. 
Adjoining a rock ledge, old ring twits used 
for mooring these boats can still be found. 
Correcting the present charts for the stage 
of 1860, only about 3 feet of water would 
have been available. This loss of depth can 
only be attributed to earth tilt.’* 








On the skilful checking of the minutest 
details hangs life and death . . . PROTECT 
AGAINST TUBERCULOSIS BY CHECKING 



TK* National, Btat* and Local Tuberculosis AiMdottooi ol tbs United Stale# 


Describing what effect the observed land 
lilting will have on the future of the Great 
Lakes, Capt. Canan says: 

“There has been much sensational specu¬ 
lation as to tlie geological future of the 
Great Lakes. Rather than the danger of the 
lakes draining down the St. Lawrence 
through failure of the outlet plugs, the more 
apparent danger, if tilt persists, is the 
draining of the Great Lakes above Niagara 
down the Mississippi system. While specu¬ 
lation of this sort may be mentally stimu¬ 
lating, any danger is so remote, and the 
engineering steps necessary for prevention 
are so relatively simple, that there is little 
danger of losing the vast investment made 
by the United States and Canada on the 
Great Lakes.” 

Generally accepted explanation for the 
land tilt on a line passing through the Great 
Lakes is that the land to the north, in 
Canada, is still rising from the enormous 
squeezing which it received during the 
last lee Age .—Science Seren e , 

Expansion Joint 
Bumps 

M ANY concrete highways are notori¬ 
ously bumpy because of extruded 
joints. Such joints not only are undesirable 
but also are a constant menace to the safety 
of cars since they tend to throw the car out 
of control. 

A new material for expansion joints, 
which is rapidly being adopted by concrete 
highway designers, is made of tough cane 


Solid asphalt expansion joint filler 
mushroomed out; result—# bump 
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A useful CHRISTMAS GIFT really needed 


New expansion joint filler after use. 

No mushrooming; hence, no bump 

fibers. Called “Flexcell/* this material is 
impregnated with a special asphaltic com¬ 
pound which gives it permanency and addi¬ 
tional resistance to water. Its chief advan¬ 
tage lies in its ability to withstand the com¬ 
pression of expanding concrete while at the 
same time it maintains a close bond with 
the concrete on both sides. It expands as 
the concrete contracts, thus keeping a light 
joint under all conditions. 

The long, interwoven, cane fibers provide 
necessary rigidity for easy and quick in¬ 
stallation. The compound is not affected by 
extreme temperatures, so that it may con¬ 
veniently be handled under all working con¬ 
ditions. It is light in weight, easily cut. and 
may be stored on the job since it holds its 
shape indefinitely. 


ALBINO 

¥ ACK of pigmentation, occurring 
relatively often in most animals, 
is seldom found among bat*. The 
Field Museum of Natural History 
is, therefore, fortunate in having an 
exceedingly rare specimen, an al¬ 
bino bat of the species Myotis luci- 
fugus , which was caught in Wiscon- 


Plenty Pulpwood 

W ESTERN Washington and Oregon con¬ 
tain enough potential pulpwood to 
supply all the pulp mills of the United 
States for 50 years, according to Thorn¬ 
ton T. Munger, director of Pacific North¬ 
west Forest Experiment Station. With in¬ 
tensive forest management, according to 
Munger, the forest acreage in this area can 
grow annually sufficient pulpwood to supply 
the present needs of the nation’s pulp and 
paper industry indefinitely. 

Munger called attention to the fact that 
the Pacific northwest, particularly in the 
coast region, is a prolific producer of impor¬ 
tant pulpwood species, including spruce, 
hemlock, and white fir, and that investiga¬ 
tion has revealed instances of a growth of 
better than two cords per acre per year. 

As a practical matter, according to Mun¬ 
ger, the pulp and paper industry cannot 
depend upon the exclusive use of this pulp 
timber, since the same species are in de¬ 
mand far lumber. 

“I© the distant future,” stated Munger, 
“when the non-growing eld stands are out 
(Please'turn to page 362) 
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THE AMATEUR TELESCOPE MAKER 

Conducted hy ALBERT G. INGALLS 


M ERE men occasionally qualify as 
stenographers, nurses, ladies’ tailors 
(said to be much better than women at 
that trade), and even milliners, but women 
telescope makers are still more scarce. 
Here, however, are accounts of two women 
who have qualified. 

Mrs. Bessie M. Brownlow, 288 North 
Eighth St., Marshfield, Oregon, writes: 
“In perfecting the instrument shown in 
Figure 1, the Scientific American’s book 
‘Amateur Telescope Making’ was consulted 
freely and frequently. For the mirror a 
disk of commercial plate glass, 8" in dia¬ 
meter and IYj" thick, was used. Grinding 
was done outdoors with the tool mounted 
on a deeply set post, and the time con¬ 
sumed was 8 hours, 5 minutes. 

“Applying the Foucault test, after a short 
period of polishing with the conventional 
pitch lap, revealed that I had developed 
a hyperboloidal figure. I could, of course, 
have reversed my disk and gone through the 
process of re-grinding, but instead I chose 
to rub out my error with rouge, and from 
that point forward I worked ’up-hill’. I 
poured a new lap and proceeded, but shall 
not attempt to explain at length the alter¬ 
ing of facets and modification of strokes 
which were necessary before I was able to 
detect the shadows which told me that at 


Figure 2: Mrs, Bussey’s mirror 

last I had achieved a satisfactory parabolic 
Mirface. Final tests were made on Saturn 
and Vega with the mirror temporarily 
mounted in the tube, and even in its un¬ 
finished state the image was sharp and 
well defined.” 

Mrs. Brownlow states that two sons as¬ 
sisted to the extent of devising the cell 
block and making the mounting. She also 
gives * credit to Mr. H. B. Donahay, who 
had previously made two Newtonians, for 
lu* counsel. 

F had always heard that H. E. Bussey 
of Atlanta was a wizard telescope 
maker who followed the hobby years before 
there was any “A. T. M.’\ but now it ap¬ 
pears that the Rame household holds a 
wizardess as well. Figure 2 is a focograra of 
a mirror made by Mrs. Bussey, and Figure 
3 is the ronchigram. The mere man in the 



case writes: “My wife had listened and 
looked in silence at 25 years of my efforts 
to make a good mirror. She said, some 
time ago, that if the materials were pro¬ 
vided, she would prove that a woman could 
beat a man at it. I didn’t like the way she 
said it, the man of course being myself, 
hence materials were immediately produced. 
I was not permitted to touch the mirror, 
except that in final figuring a ‘pile of rocks’ 
showed up in the central inch and 1 was 
permitted to use a v small polisher to re¬ 
move them, and of cdurse 1 did this with 
careful supervision and copious advice 
from Mrs. Bussey, The mirror is" excellent. 
A hair got across the film and looks like 
a scratch but there are none, and the cen¬ 
tral spot is the photographer’s fault. I was 
the photographer.” 

And Mrs. Bussey writes: “I realize that it 
would have been utterly impossible for me 
to have produced anything like as good a 
mirror if it had not been for the guidance 
I received,”—a graceful recognition, though 
we hate to publish it, preferring to believe 
that the ladies can do it without any help. 
In fact, we know one who could but, con¬ 
found it, she won’t. 

S OMETIMES we wonder just how im¬ 
portant it is in the average case to test 
a mirror across different diameters. Once 
the test rack is adjusted so that the re¬ 
flected cone strikes the most convenient 
place to do the testing, it is always a temp¬ 
tation to place the mirror on the rack with 
the same diameter up (usually determined 
hy some landmark or blemish on the disk). 
This may have the unhappy result that some 
kind of flexure is accidentally masked, but it 
is human to take a chance, on the presump¬ 
tion that the figure itself is a surface of 
revolution and the flexure, if any, will sort 
of “unlax” if talked to in nice purring lan¬ 
guage—which it won’t. From the depths of 
our stock drawer we fish up an old photo¬ 


graph, Figure 4, sent in 1928 by Mr, Henry 
H. Mason of Florida, since deceased. It Is 
self-explanatory—a belt hung from a pul¬ 
ley, with a little crank for rotating the 
mirror. Before his death Mr. Mason was 
building a large (20”?) Cassegrainian and 
had a large Ritchey-type grinding ma¬ 
chine. These remain at East Pensacola, 
Florida, a fact which may interest some 
southern amateur on the look-out for some¬ 
thing that ought to be put into use. 

A S these notes are being written, on 
. October 15, it is at last possible to 
-*ay something a little less indefinite about 
that “new book” we have been promising 
for a year or so. At last we were able to 
get in all the many contributions and work 
them up into a single pile and this, when 
sent to the printer on September 18, made 
a manuscript of 860 typewritten pages. 
This is now being set in type and every day 
or two brings us a dozen more galley proofs 
to he corrected and sent to the authors to 
he again read and corrected. As there are 
just 47 chapters, some of them as long as 
many hooks themselves, all this is quite a 
“job of work” (try it and see). 

When will the hook be ready? We still 
don’t know, and if you are impatient please 
don’t shoot the editor—he is doing his best. 
We have set our hopes on being “out of 
the trenches hy Christmas.” Piloting a com¬ 
plex hook through preparation is worse 
than rearing quintuplets, and this is a 
complex book—in addition to which there 
will hr a lot of it—pretty close to the size 
of “A.T.M.” and on the upper side at that. 

Here are some of the chapter subjects: 
Everest on his close mirror technic. (He 
was asked to set down “everything he 
knew,” and this item should run to 30 
pages of compact dope, all practical and 


Figure 3: Stonchigram, Mm# mirror 

definite. If you’ve seen some Everest mirror* 
you’ll know what that mean*.) Chapter 
on use of sub-diameter tool*. One on metal 
tools. Another on metal mirror#. Warner 
on detecting aetigmstteed mirrors—e sub¬ 
tle game, this. One on the Zemlke teat, by 
Dr. Burch, English physicist. Huh—what’s 
that test? It’s a new one and mighty In¬ 
teresting, Selby on fiat making—full, de¬ 
tailed dope. Clark on small lenses and eye* 
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Figure 4: Mr. Maion’i support 


piece making—all practical and very de¬ 
tailed. Taylor on the metal parts for a re¬ 
fractor, likewise practical. Kirkham on 
rifle sights. Haviland on the refractor—the 
longest chapter in the book, about 4D 
pages uniform with those of “A.T.M.” 
Chapter on making setting-circles. H. A. 
Lower on design of clock drives, with aux¬ 
iliary chapters on spring drives. A long, very 
detailed section on the Springfield mount¬ 
ing, by Porter and Ferson. Porter has revised 
his famous mounting and made it neater, 
heavier, and more rugged. He tells how to 
make the patterns, Ferson tells how to cast 
them, and Porter again tells how to ma¬ 
chine and finish the whole mounting. De¬ 
tailed dimensioned drawings—the whole 
Springfield down cold. 

To continue: Making a 19" reflector. 
Schmidt, telescope. Camera obscura, by 
Dali—this is an interesting item. How to 
make a Synchronome clock, by Souther. 
Micrometers. Chronograph. How to alumin¬ 
ize mirrors, by Strong. Scanlon on ob¬ 
servatory design. Meteor timer, by Halbach. 
This the main drift in Part I, but much has 
been skipped. 

Part n, a much shorter part, more on the 
use than the making of things: Halbach on 
organized observing. Millman on meteor 
photography. Von Arx on celestial photog¬ 
raphy . . . and so on for nine more chap¬ 
ter*. We hope to publish next month a more 
detailed announcement of all chapters in 
the book, and later the precise data. 

What is the name of the book? A year 
ago it was to be called a “Supplement" to 
“A.T.M.” Then it grew too big for that 
and we dubbed it “A.T.M., Vol. II." Later 
we became afraid the uninitiated beginner 
would think he had to get this as well as 
“A.T.M”, all at one time, and would pass 
out, so we renamed it “Amateur Telescope 
Making—Advanced," and that’s final; we 
call it W AXM*A* Hence this book hrn’t a 
part of *A.T.M ” but a wholly separate 
book—though it ia being printed uniform 
with in every way. 

TWTHEN Prof. Russell** article on the 
red reflection nebula near Antares 
came in, and mentioned a Schmidt camera 
used by the Yerkes staff at McDonald Ob¬ 
servatory in Texas, we suddenly recalled 
that C, H. Nicholson, one of the Amateur 
Telescope Makers of Chicago, made the 
optical element* of that camera. Urgent re- 
quarts'4or data and a photograph brought 
the fatter from Mr^Skfeolaon and the 
latter, figure 7, from Dr. Strove (through 


Amateur Telescope Makers 

To make a GOOD telescope requires suitable materials. 
You cannot afford to fail because of poor stuff. 

We offer supplies selected after long experience, at 
prices extremely low considering their high quality. 

A tlx-lnch telescope MIRROR OUTFIT:—-glass, abraaivee, pitch 
•nd rou|«;—Alt you need to grind and polish a GOOD 
parabolic mirror WITH INSTRUCTIONS 15.00 

A suitable EYEPIECE i—positive, achromatic . . .. $4.00 
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distortions which ruin the definition of even the best mir¬ 
ror) . . $6.00 

With these, and patience and intelligence, you can make a 
REAL ASTRONOMICAL TBLBSCOPE. 

We will alto answer your questions and test your mirror . 

These services are free . Write for our price list of supplies . 

JOHN M. PIERCE 11 Harvard St„ Springfield , Vermont 
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We manufacture our own Eyepieces. 
Ramsden—1", Vb", VI" ... ...$5.00 

Orthoscopies —% u , *4", , %" .. $12.50 

Catalog Prim—Instructions Ton C<n1*. 
OPTICAL RESEARCH LABORATORIES 
Larehmont New York 


KITS OUR SPECIALTY 

6“ kit $ 3.75 Pyrex 5.75 

8" kit 6.75 Pyrex 8.50 

10" kit 10.00 Pyrex 13.95 

Kits contain 2 class discs, 8 grades of abrasives— 
(fewer do not Insure an optically perfect surface) 
rouge, pitch or beeswax, and Instructions. 

Money-bach guarantee 
ONLY BEST MATERIALS SUPPLIED 
(sand for free catalogue) 

M. CHALF1N, 1425 Loegfellow Ave. f New York, N. Y. 
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ALUMINIZING 

NEW SURFACE-HAROENED ALUMINUM 
COATINGS 

with greater resistance to mechanical abrasion 
and uniformly superior In reflectivity at the 
same reasonable prices maintained In the past. 
Coating Priceet 4"—$1.75, 5"—$2.00, 6" 
—$2.50. 7"—$3.00, S'-—$3.50, 9"— 

$4.25, 10"—$5.00, 11"—$6.50, 12"— 

$7.50, and 12Vj" —-$6.00. Larger sues up 
to 36 inches in diameter on request. 

Diagonal Coatings for diagonals of the fol¬ 
lowing widths: 

1 Vi "—-50c, \Vi H —60c, 1 —75c, 2" 

—$1.00, 2 x /i H —$1.25 and 3"—$1.50 

LEROY M. E. CLAUSING 

5507-5509 Vi Lincoln Av«. Chicago, III, 


-TELESCOPE MAKERS—. 

MIRROR OUTFITS 


Complete with 2 glass discs, sarrest thiakneu. abra- 
sives, tampered pitch, route template. Instrustlaas, ets. 

Finest gualtty guaranteed. 6". $4.00 

PYREX KIT8 as a have, 6"—$6.00; *"—$6.00 

PYREX MIRRORS 

Made to order, correctly figured, pol¬ 
ished, parabolized and aluminized. Writ¬ 
ten guarantee. Prices upon requeat. 

We do polishing, parabolizing and aluminizing. 
MIRRORS TESTED FREE 
PRISMS GUARANTEED SATISFACTORY 

I"—$2.75; l'/4 "—$3.75; |V 8 "—$4.50; 

Prisms, experimental, I"—$1.75; IVe 1 '——$2; 

RAMSDBN EYEPIBCBS— finest Quality liases 
In brass mountings, standard 1)4" dtam. 

VS #r '/»" F.U . $4.00; r F.L. . tt.30 

W F.L. 3 lens eyeglass stand. IV 4 " dla. . . $3.00 

KELLNER S Ions orthaotoplc syspioss |'/>" F.L. $4.00 
CELLS, aluminum, adjustable, t”—$t.; •"--$5. 
SPIDER PRI8M H0LDER8, adjustable $2.10 

RONCHI TEST GRATINGS—etched an glass, SI *0 
In standard I Vs" eyoplaee msuntinge 
KHKK eatalou Teh trettpt"*, Minvicopvt, Binocular*, 
etc. Instruction!) for Teh scope Making, 10c. 

PRBCISION OPTICAL SUPPLY CO. 
1001 B. 163rd Stroat Naw York City 


Jk CUF ^ or UHed Microscopes, Dlnorulars, Slide 
I .\H lUilcu. Drawing Sets, Cameras, Surveying 
ViaUll ami flclentlftc Instruments, Tools, Marine 
Kqulpment, Sporting Gotyds, Art Objects. Highest prices 
paid day shipment received. Satisfaction guaranteed or 
shipment promptly returned. 

ELMAN’S, 2300-SA Van Buren, Ohieago, IIIImU. 


We don’t blame you for wondering how we can §ell 
Atemsco Astronomical Oculars for 

ONE DOLLAR EACH 


But read this unsolicited testimonial received from the President of the 
Charlotte Amateur Telescope Mahers Club of Charlotte , N. C. 

"Thd members of this club wish to express their creut admiration for the set of cyc- 
plew*» purchased from you for one dollar each. The lVi" of 1 ocular is flawless. The 
V4,* efl gives excellent deflnltlon and the V4” gives a ttno view of Saturn. The 
4* afl has a very Urge Held; practically as large, as the general run of 14" eri eye- 
pieces.” 

Save 75% by using Atemsco Oculars 

Build a telescope and enjoy a lifetime of thrills and pleasure 
Amateur Telescope Maker* Supply Co** 24 West 20th Stroet, New York City 
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AMATEUR 

TELESCOPE 

MAKING 

The Reflecting Telescope 
Tools and Materials 
Foucault's Shadow Test 
Polishing the Glass 
Final Shaping 
Finishing Touches 
Mounting the Mirror 
The Refracting Telescope 
Grinding the Lens 
Testing and Refining 
Mounting the Lens 
Adjusting the Telescope 
How to Find Celestial Objects 
Telescope Housings 
Theory of Eyepieces 
Types of Eyepieces 
Making Eyepieces 
Design Principles of Mount¬ 
ings 

Motor Drives for Telescopes 
Solar Research for Amateurs 
Making a Spectroscope and 
Spectroheliograph 
Making Compound Telescopes 
Making Optical Flats 
Making a Sun Spectroscope 
Photographing with the Tele¬ 
scope 


And a “miscellany,* being a 
200-page mine of useful informa¬ 
tion, mainly practical, based on 
amateurs* actual difficulties, con¬ 
cerning 1001 aspects of amateur 
telescope making, and contain¬ 
ing a multitude of hints, wrinkles 
and suggestions on grinding, pol¬ 
ishing, testing and shaping. This 
part includes minutely detailed 
30-page instructions for silvering 
glass, which leuve nothing to the 
beginner’s judgment. 

500 Pages. Profusely illus¬ 
trated with more than 300 
figures and photographs. 

AMATEUR 

TELESCOPE MAKING 

Postpaid $3.00 domestic 
$3.35 foreign 


SCIENTIFIC AMERICAN 

24 West 40tb Street, New York, N. Y. 
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necessary to do all the correcting by fine 
grinding with small tools and then repel- 
telling to examine the figure. This involved 
a great deal of time, as it is very easy to 
make large errors when figuring by grinding 
in this manner. Testing was done by pin¬ 
hole at focus of the Schmidt camera and 
the knife-edge at focus of a 6" telescope. 
All curvature was placed on the front sur¬ 
face, necessitating a convex curve at the 
center, changing to an equal concave curve 
at the edge of the plate. 

“Upon completion it was tested by Dr. 
Morgan of the Yerkes Observatory Staff 
and found to yield star images as small as 
he had ever seen; their size being limited 
by the grain structure of the photographic 
plate and were therefore less than the re¬ 
solving power of the optical combination.'' 


Figure 5; McAdam’s solid comfort 

the kind assistance of A.H.U. of Chicago, 
who can produce, at instant’s notice, any¬ 
thing anybody wants). Mr. Nicholson 
writes: 

“Dr. Otto Struve, Director of the Yerkes 
Observatory of the University of Chicago, 
who is also in charge of the construction 
and operation of the new McDonald Ob¬ 
servatory, indicated to the Chicago ama¬ 
teurs his inability to produce from profes¬ 
sional makers two Schmidt cameras to he 
used in connection with the quartz spec¬ 
trograph and the 82" telescope of the Texas 
Observatory. 

“As a good deal of original research 
hinged upon the procuring of these in¬ 
struments, Dr. Struve suggested that the 
Chicago Amateur Astronomical Associa¬ 
tion attempt the task as one means of aid¬ 
ing in the advance of astronomical knowl¬ 
edge. Mr. William Tallinn and Dr. A. H. 
Carpenter, the guiding spirits of the Club, 
requested me to build the first camera. 

“The specifications for this camera were 
that the mirror was to he of Pyrex, 122 mm 
dear aperture and 180 mm focal length, 
with a correcting plate of UV glass at cen¬ 
ter of curvature and of 92 mm clear aper¬ 
ture. 

“Although die mirror gave me no real 
trouble, I found the correcting plate very 
difficult to figure, -for the reason that it was 





1*1 wto by E. L. McCarthy 

Figure 7i The Schmidt camera temporarily at¬ 
tached to the Porter mounting on Yerkes’ roof 


Figure 6: McAdam’s support system 

Dr. Struve points out that the photo¬ 
graph (Figure 7) shows the camera “in 
highly foreshortened form, as seen from the 
top. The correcting plate is in the plane of 
the top surface of the box, and we arc look¬ 
ing through this correcting plate into the 
camera. A part of the spherical mirror 
shows as a white segment upon which is 
projected the device for holding the plate.” 
A.H.C. states that the mounting (that is, 
for the Schmidt itself) was designed by 

._ Dr. G. W. Moffitt of Yerkes and 

made by Gaertner. 

Schmidt enthusiasts will find, 
in addition to the matter in “A. 
T.M.A.,” by Russell, Wright, and 
Lower,* irn excellent article on 
the Schmidt, by Prof. C. H. 
Smiley of Brown, in the October, 
1936, Popular Astronomy. 

F igures 5, 6, and 8 show 

a telescope made by J. V. 
McAdam, a mechanical en¬ 
gineer, Hastings-on-Hudson, 
N. Y. It is a 12 Ms" Newt-Cass 
combination of Springfield type. 
The first feature is the solid 
concrete bench pedestal built 
for solid comfort—not having to 
rily at- straddle a pier. We long-lagged 
•’ roof fallows have a hard time folding 
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The Beet In Telescope* and 
Supplies at Reasonable 
Prices 

Satisfied customer* everywhere—we 
prorate postage east of Mississippi. 

Complete stock of Pyrex blanks, 4" to 12", 6" 
Pyrex Kits. 6 grades of abrasive polishing ma¬ 
terials, Instructions $6.00 

Eyepieces, prisms, mountings and parts. 
Finished Instruments. 

Send 6c for illustrated catalogue. 

TINSLEY LABORATORIES 

3017 Wheeler St. 1360 Dufferin St. 

Berkeley, California Toronto, Canada 


Figure 8: Me Adam’s two supports 

up our hind legs in just such places, and 
McAdani’s solution of the jack-knife leg 
difficulty is fine. He writes: 

“Wires for the motor drive and light in¬ 
side the mounting cornc up through the con¬ 
crete. The P.A. has a hole clear through 
it for locating it on the celestial pole; 
a 1 Vi " tube with cross-wires fits into the 
eyepiece tube, and there is a peek-hole in 
the south end of the P.A. I find this ideal 
for adjusting: just turn the cross-wire tube 
till it is in the right hour for Polaris, move 
the mounting till Polaris is at the cross¬ 
wires, and clamp down. 

“Dec. axis is a 2 1 //' steel tube (2" in¬ 
ternal) pressed into P.A., with a 6", 10-P. 
gear keyed to outer end, and the casting 
carrying the tube rotates on this steel 
tubing, carried around by a worm running 
on the stationary worm gear. The P.A. has 
an 8", 10-P. worm gear with hand wheels 
on either end of the worm shaft, the motor 
clutch being operated by the left thumb. 

“Figure 6 shows the cell and flotation 
system with part of the first prism adjust¬ 
ment, The prism is carried on the inner end 
of a 2 1 /4" tube mounted on the six-leg 
spider extending into the barrel. For a 
change to the Cass the prism assembly is 
removed. Castings of the cell can be had at 
cost, in duralumin. 

“The final photograph shows the com¬ 
bination support for the Cass secondary 
and Newt prism. 

“Both mirrors are Pyrex. A tin can cover 
over both ends of the barrel puts the scope 
up for the night, whereupon everything is 
water-tight without further shelter. Once 
I had to chop it out of the ice but it func¬ 
tioned, even then.” 

T HE question often comes up, “can any¬ 
one successfully make his first mirror 
on a machine, with no previous hand ex¬ 
perience to learn the ‘feel* of the work?” 
We have generally recommended making at 
least one mirror by hand but advice of 
that kind seldom is taken willingly by a 
tyro who has the machine complex. Can it 
be done? Another question: Does anyone 
silver mirrors any more, or have aluminized 
mirrors already made a clean sweep? 


TELESCOPE OBJECTIVES 

3%" C. A., 47V4" F. L. #40 

Visual color correction, standard B-F. Correc- 
tlon for spherical aberration guaranteed to be 
within Vi wavelength. Mounted In oxidized 
brass cell, fully guaranteed to be as specified. 
Made in New York City 
Price iid. No (\ O. I). ». Heinlt with order 
Lease* shipped nprrsw collect Let u» quote 
price* r,n other equipment 

Harhy Ross 

Scientific end Laboratory Apparatus 
M We*t Broadway New York. N. Y. 


Atemsco Eyepieces 

1 Vi ," Dia. Brass and Fiber Mounted. Rams- 
den — 1 V\' E.K.L.—5/'E.F.L E.F.L 

- $1 00 Postpaid .Solid OcuUi—E.F.L. 

Filler Mounted - $1.00 Postpaid. Terres¬ 
trial 1" E F.L 4 Lens System-—Guaran¬ 
teed - $.1 00 Postpaid. 

Cxrcular for Stamped Envelope 

North weft 

Amateur Telescope Supply Co. 
P.O. Box 945 Washburn, Wisconsin 


-UNITED STATES NAVY TELESCOPES- 


Makes an 
excellent, 
finder. Has 
many other 
uses. BAUSCH & LOMB main tele¬ 
scope tube, erector draw tube and 
eyepiece draw tube. Also excellent 
for spotting game or targets. 


Object. Lens 2" 

Mag. 3 to lOx 

Exit Pupil 0 2" to 0.09" 

Eye Lens 15/16" 


Formerly 
used on Isrjr* 
cslibro sum 

Limited 
Aw sunt 

$1250 

Cask 

All Bronze and Brass 
Cross Hairs 

Angular field 3°80'to li* 
Erect linage. Weight 6 lbs. 


Variable power 

Remittance must accompany orders 
MANHATTAN ELECTRICAL BARGAIN HOUSE, INC. 
IU5 Fulton St., Dspt. 8.8.. New Yerk City 


Experimenters — Schools—Field Workers 
An Accurate Balance at a Price 
Within the Reach of All 


V J . l , l . 

SK,'/. •**««« \ 


, 3U5P*NWt»« 




Sensitive to 1/100 gram 
Weighs up to 100 grams 
Compact—No loose parts 
Modern, durable construction 
Small convenient size 
Handsome streamline design 


NOW PERMISSIBLE FOR AUXILIARY USE IN DRUG STORES 
(N. Y. C. Serial B17.) 


NEVER BEFORE A BALANCB WITH ALL 
THESE EXCEPTIONAL FEATURES! 

Finest Quality — Made ’of tested materials Its 
construction will appeal to laboratories desir¬ 
ing the best equipment. The Bakelite cup is 
unaffected by practically any substance that 
can come in contact with it; the tool steel 
knife edge and agate bearing will give long 
life and accuracy. 

Extreme Sensitivity —Weighs to one decimal 
point farther than the usual low-priced counter 
scales and serves nearly every laboratory 


purjiose short of precise analysis. The capa¬ 
city of 100 grams is ample for the delicate 
weighings made in the usual course of teach¬ 
ing, organic synthesis, experimental work, 
compounding, photographic work. etc. 
Compact-Convenient —Dors not monopolize a 
laboratory table. Placed on the desk of the 
busy technical executive, it will soon become 
indispensable. 

Tts small size makes it possible to carry it on 
inspection and testing trips at a distance 
from the lalxiratory. It is small enough to be 
carried under the arm or in an overcoat. 


Graduated in either the Metric System (gram*) or 
the Apothecary’s System (grains, drams and ounces). 

In ordering, please indicate which of these you desire. 

BENNETT BALANCE—$8.00 plus 40c postage 
Tech Editorial Service, 26 West 40th Street, New York, N. Y. 
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YOU'Rt fHFR t M ■T%/ 

rftO^ LEV 

* V . RADIO 

COMPARE THESE PRICES 
TUBE FOR TUBE, FEATURE 
FOR FEATURE, WITH ANY 
RADIO ON THE MARKET 


rMTO-EXFIESSIOMTOt 

Brine* bade the Mpradon neoaa- 
•ariljr taken out in the etudio in 
tmaamittifitf the program. 

*IWfT!0 HAND 

(A. V, C.) AutomaticaHjr tuna* Mt 
■barply without uae of mater tun¬ 
to* or other vadeet. 

JMMNMKMMIO DUL 

t VIHMOOSTIC 
tOO N 01 H 8 10 ASP 
©METAL TWES 
tit t «dwr MOSLEY FEATUBES 

•*J»«15 TUBES $174.50 
#*jt© 13 TUB*ES $149.50 

**j t©ii Tubes $109.50 

« Jt© 9 TUBES $99.50 

*XH" C»Hh 

jt© 7 TUBES $67.50 

41* Cm«l* 

jt& 6 TUBES $59.95 

g te t ee end weal, 




CROSLEY etaftda always, ae a warranty 
of the hi«beei value in radio. It it only 
natural that the lftS7 models are CroeUy’s 
createet aebievemeota Beautiful ... ms 
near perfection ae eciesoe oan attain . . . 
and prioed for you who demand the beet 
at prioee you're pleased to pay. Bee your 
O roe ley dealer today . . , you will hear 
radio you've never beard before. 

TMt CROfLIY RADIO CORPORATION 


For Lists of Manufacturers 

Minimum Charge, $1.00 

WRITE TO 

SCIENTIFIC AMERICAN 
24 Weil 40th Street, New York, N. Y. 



TPm^'Vw\ 

CpM0lA?'\ 

, Tm ^ Amazing—Fascinating 

WvfmL ^ ^ a * mo8t beyond t>ellof 
how easily you learn to speak 
a foreign language by the 
Cortln«phonsSW/-Cttf 
Method. Thousands 
upon thousands of p«o- 

_ ... _ _ Pic In all walks of life 

* ,#v “ iearnoii: 

FRENCH • SPANISH 
ITALIAN • GERMAN 

In this natural, Ulirn-by'llitonlno way. Don't Just 
wish >ou could—you (’AN I Our I'roof-in-^Days 
Offer is your guarantee of complete oatlsfactlon. 

PlIVV YlAAir Mall toupen at mm for w tree 

WwR boA'-lTi-eortinafthonetikort- 
f'ut” whleh tell* how you e*n j*arn te ipeak • fereltn 
Un«ua«e at oae«. 

CORTINA ACADEMY, Suite~*lM2 
105 W«»t 40th StrMt, Nww York, N, Y. 

Bend me—wltliout oblla;*ttan—the Free Book "COR¬ 
TINA PHONK SHORT CUT" »nd full information. 1 am 
interested In: 

□ FRENCH □ SPANISH □ ITALIAN □ GERMAN 

Seme .. . .... 

tdffrr** . . 


N 



WORLD-WIDE RADIO 

Conducted by M. L. MUHLEMAN 

Editor, All-Wav* Radio 


Dx Season is Here 

HE DX season is now in lull swing. 
Practically all bands are free from at¬ 
mospherics, and stations normally unre¬ 
ceivable during the summer months are now 
coming through in fine shape. The 49-meter 
band is now worth listening to, and the IO¬ 
meter amateur hand, which was dead during 
the hoi months, has come to life. 

A hatch of new stations has arrived on 
the scene and they are worth listening for. 
The more important one# are: 


Call 

Frequency 

Location 

VQG 

19620 

Nairobi, Africa 

IBC 

17620 

San Paolo, Italy 

1TK 

16385 

Somaliland, Africa 

— 

15230 

Prague, Czechoslovakia 

IBC 

14410 

San Paolo, Italy 

IBC 

11955 

San Paolo, Italy 

— 

11760 

Prague, Czechoslovakia 

cocx 

11450 

Havana, Cuba 

HIN 

11280 

Ciudad Trujillo, R. D. 

ITK 

10480 

Somaliland, Africa 

PS J 

9660 

Rio de Janeiro, Brazil 

RAN 

9600 

Moscow, U. S. S. R. 

VPD2 

9540 

Suva, Fiji Island# 

HS8PJ 

9350 

Bangkok, Siam 

IDU 

7890 

Eritrea, Africa 

HIN 

6243 

Ciudad Trujillo, R. D. 

— 

6115 

Prague, Czechoslovakia 

GSA 

6050 

Daventry, England 


The frequencies given in the above list 
are in kilocycle#. Divide by 1000 to read in 
megacycles; thus, VQG operates on a fre¬ 
quency of 19.62 megacycle#. 


Filter for Oil Burners 

T O eliminate the radio interference which 
prevent# intelligible reception of broad¬ 
cast and short-wave programs during the 
ignition period of an electrically ignited oil 
burner, a special “Filterette” has been de¬ 
veloped. 

This unit, installed between the primary 
of the ignition transformer and the remain¬ 
der of the oil burner wiring keeps ignition 
interference off the power system without in 
any way affecting the operation of the burn¬ 
er. Contained in a standard cut-out cabinet 
6 by 6 by 3 inches, the Filterette conforms 
to the rigid electric wiring regulations sur¬ 
rounding oil burner installation. It com¬ 
prises a series of specially designed 
high-frequency inductances in both sides of 
the power-supply line to the oil burner igni¬ 
tion system and has associated with these 
inductances, in the correct relation to pro¬ 
vide maximum interference attenuation, 
capacitive sections constructed so as to be 


safe for continuous AC operation in circuits 
containing high transient voltages. 

An important feature contributing to ease 
of installation is the provision of detachable 
-mounting brackets, as shown in the accom- 



CourltMv Tnlxjjj|)tutHrhinimn Corn 

Radio filter for oil burners 


panying illustration, by means of which the 
Filterette may readily be attached to one of 
the pipe standards supporting the oil burner. 
The brackets are so constructed that the 
F ilterette may be mounted either vertically 
or horizontally, whichever is more convenient 
for the electrician making the installation. 


Signal Absorption 

I S there a theoretical limit to the number 
of radio receivers which can receive a 
broadcast from a particular station, asks a 
radio fan of General Electric’# engineers. By 
rough calculation, engineer# have estimated 
that within a 100-mile area of WGY in 
Schenectady, it would be eight hundred bil¬ 
lion. That number of radio receiving set# all 
working at once in the area would probably 
absorb the energy output of the station, but 
as there are approximately only a billion 
people in the world there seems no danger 
of this ever happening. 


NewTCC Short-Wave 
Regulations 

XPLAINING the reason for the change 
in announcements over stations W2XAD 
and W2XAF, Schenectady, N. Y„ B. W. 
Bullock, assistant general manager of broad¬ 
casting for General Electric, recently ex¬ 
plained tbe effect of the new Federal Com* 
municationi Commission regulations regard¬ 
ing short-wave broadcasting in this country. 

Under the new regulations, he said, sta¬ 
tions that have been ‘‘experimental relay 
broadcast stations” are now known as “inter¬ 
national broadcast stations,” the new name 
being significant of the service rendered. 
The rules also provide that no United States 
short-wave station may operate with less 
than 5090 wat$s power. A reduction in tbe 
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transmitter frequency tolerance from 0,03 to 
(M)l percent, he said, will reduce interna¬ 
tional interference. The aim of the FCC, he 
said, is to place emphasis on the foreign 
service of United States short-wave stations 
and to encourage programs of international 
scope. 


New Noise Silencer 

T HE development of a system for silenc¬ 
ing man-made noise in radio receivers 
was described in these columns some time 
ago. Tlie operation of the system is based 
on the knowledge that such noise impulses 
as those radiated by the ignition system of 
an automobile, by a vacuum cleaner, dial 
telephone, and so on, are of such short du¬ 
ration that if the radio receiver is made in¬ 
operative during the time the impulses are 
present, the noise may be silenced without 
creating an apparent break in the continuity 
of the received radio program. 

This noise-silencing system has proved its 
practicality in innumerable instances, but its 
use in some cases has affected the operation 
of the receiver with which it was employed. 

A new system has been developed which, 
aside from its simplicity, has the advantage 
of wide applicability. It can be used effec¬ 
tively in conjunction with any type of super¬ 
heterodyne receiver without apparently dis¬ 
turbing receiver stability and without re¬ 
quiring complex alterations in the receiver 
circuit. Besides, the new system requires but 
one tube, and under certain conditions no 
additional tube at all. 

The former system of noise silencing em¬ 
ployed a fast-acting automatic volume eon- 



How the noife silencer works 


trot circuit which influenced the gain or 
amplification of a special lube inserted in 
the intermediate-frequency amplifier. The 
new system operates directly from the diode 
second detector in the receiver and dampens 
or short -circuits this stage on the appearance 
of noise impulses* The additional 6H6 diode 
tube attached to the second detector actually 
functions as a fast-acting electronic switch. 

The circuit of the new noise silencer is 
shown in the drawing. The lower tube rep¬ 
resents the diode second detector of the re¬ 
ceiver, which is fed by the intermediate- 
frequency transformer L. The upper tube, 
which is a simple diode similar to the one 
used in the receiver, is the noise damper. A 
voltage balance is maintained between these 
two tubas so that under conditions of no 
noise tbe damper tube remains inoperative. 
Upon the appearance of a noise impulse in 


this circuit, however, the voltage balance is 
affected, the damper tube draws current and 
in so doing effectively short circuits the sec¬ 
ond detector diode tube. At the termination 
of the noise impulse, the voltage balance is 
re-established, the damper tube becomes in¬ 
operative and the second detector again 
functions normally. 

The proper voltage balance is established 
by the manually controlled potentiometer, R. 
This is adjusted to thg normal signal-voltage 
level as maintained by the automatic volume 
control in the receiver. Therefore, any volt¬ 
age greater than the signal voltage will 
dampen or short circuit the second detector 
tube. 

The switch, SW, is used to discontinue the 
action of the noise damper tube when re¬ 
ceiving exceptionally strong signals under 
which condition the noise damping action 
is not required. 


“Q” Signals 

N O doubt you have heard amateurs re¬ 
peat such letter groups as QRA, QRZ, 
QSI., and so on, and wondered just what 
they meant. These are the International 
“Q” signals, known to radio operators 
throughout the world, but possibly not so 
well known to all short-wave listeners. 

Each “Q” signal may take the form of a 
question or of an answer. Thus, QRA? 
means “What is the name of your station?”, 
or when used by the amateur simply, “What 
is your location?” or “What is your ad¬ 
dress?”. The answer might be: “QRA— 
220 Circle Road, Eastchester, N. Y.” 

Here are the “Q” signals most commonly 
used by amateurs, the interpretation in each 
case being given as a statement rather than 
a question: 

QRA—My location is-. 

QRK.—1 arn receiving you well. 

QRM—You are being interfered with. 

QRN—There is static, interference. 

QRT -Stop sending. 

QRX—Stand by. 

QSA—The strength of your signal is-. 

QSL—Please acknowledge. 

QSO—I am (was) in communication with 

-; I can communicate with-. 

QSY—Change transmission to frequency 
of-. 

These interpretations are at slight vari¬ 
ance with the originals, since the amateur 
follows a slightly different form of com¬ 
munication practice. Thus, QSO actually 

means, “I can communicate with -,” 

but the amateur gives it a broader mean¬ 
ing, He will say, “I had a 100 percent QSO 
with so-and-so,” meaning that he talked or 
communicated with such-and-such an ama¬ 
teur and that the entire conversation was 
intelligible. Likewise, QRM is used by the 
amateur to denote interference. He will 
any, “There is plenty of QRM,” meaning 
there is plenty of interference, but not 
necessarily that the station with which he 
is communicating is being interfered with 
—though that is usually the case. 

The amateur has his own abbreviated 
language as well—a hangover from the day* 
when all communication was done by tele¬ 
graph key. Thu*, FB means “fine business”; 
HI denotes laughter ; K means “go ahead” 
or “start transmitting”; R means “all right” 
or “okay”; OM means “old man,” OW “old 
woman,” and YL “young lady ” An XYL 
is an “ex-young lady H or the wife* The 
number 73 mean* “best regards,” and 88 
means “love and kisses.” 


A BINDER 

That Expand. 

To M«*t 

REQUIREMENTS 



Tho N*at Compact Way To 
K««p Your 

Salesmen's Data Sheets 
Price Current Sheets 
Weekly Sale# Reports 
Accountants' Reports 
Instruction Sheets 
Income Tax Blanks 
Summary Sheets 
Financial Papers 
Pay Roll Sheets 
Carbon Copies 
Legal Blanks 
Blue Prints 
Quotations 
Bulletins 



Your sheets can be bound neatly 
and compactly In handy book form 
in the Common Sense Binder (and 
if so desired sheets oan be taken out 
again). A single sheet can be bound 
as well as any number up to 500 
sheets. 

Binder Is light in weight and never 
thicker than the bulk of sheets in¬ 
serted, economical in Btorage space, 
no outside metal parts. 

Insertion of sheets takes only a 
few seconds. 

Binder to hold sheets else 11 " x 
£%" sent postpaid in United States 
for $1.00. Money refunded if not 
satisfied. 

We cony 50 stock sizes to bind sheote from 
. pocket size to newspaper site 

ASA L SHIPMAN'S SONS 

E!aTABU8HM> 1887 

100 Chamber* St. New York, N. Y. 
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CAMERA ANGLES 

Conducted by JACOB DESCHIN 


ANNOUNCING 

THE j 

MIDGET 

MARVEL 



A new hiph grade Miniature 
Camera in the popular priced 
field. 


fht* Midget Marvel is equipped 
with an FL5 Anastigmal Lens 
in a foeusing mount fitted in a 
Vario Shutter, with speeds of 
1/25, 1/50 and 1/100 seconds, 
hulb and time. 

It is chromium finished, com¬ 
pact, lightweight, with an all 
metal, leather covered body. 

Measures 4%x2 1 /L>x2 inches in 
size, takes all standard 35 MM 
film and makes pictures lxl 44 
inches. 

PRICE 

f 25°° 

ACCESSORIES 


Eveready Case.$6.50 

Leather Zipper cover . 2.50 

Leitz Rangefinder . . . 12.60 

Filter 22 MM. 3.00 

Supplementary Lens 

No. 62. 3.00 



i Pictures By Candle 
Light 

C ONSIDER the candle and the varieties 
of shapes, colors, lengths and thickness¬ 
es in which it is available. From the humble 
penny candle for the tiny birthday cake it 
ranges ali the way up to elaborately designed 
pieces fit to grace a king’s table. Now it is 
simply utilitarian, as in the case of the 
thick so-called plumber's candle or the cheap 
candles that furnish light when the fuse 
blows out; now its tiny flaine on the anni¬ 
versary cake goes whisking away before the 
determined blowing of the chief guest. In 
one of its most delightful roles, it lends at 
mosphere and romance to the dinner table. 

Candles have often been used in photogra¬ 
phy to illuminate a face and in this pha*«* 
they have been looked upon as an aid in the 
making of trick pictures, but their usefulness 
as both illmninant and subject has not been 
exploited to the full extent of their varied 
possibilities. Two such opportunities are 
here illustrated. In “Design for a Bookplate” 
the plumber’s type of candle was used and 
the glass bottom support intentionally em¬ 
ployed to carry out the idea of a simple 
home workshop. Incidentally, the type of 
candle base or holder that is used may often 
make or spoil a picture. Poverty may be de¬ 
picted by using a chipped saucer and a can¬ 
dle nearing almost tHe end of its life span; 
elegance will be suggested by the use of a 
tall tapered candle in a decorative candle¬ 
stick. In this connection, the dictates of 


style have it that a short candlestick should 
support a tall candle, a tall candlestick a 
short candle. 

“Lighting in the New Year” is a sug¬ 
gestion that might be used for a New Year’s 
greeting card, the word “Greetings” being 
printed or written in letters of graduated 
sizes in the upper triangular space, while 
the number of the year is placed in the tri¬ 
angular space in the right-hand corner at 
the bottom. It is obvious, of course, that the 
newly lighted 12 burning candles represent 
the 12 months comprising thr new year a- 
InMif to start. 

Exposures may he quite short if it is de¬ 
sired to record only the flaine of the candle 
hut when, a* will he the case in most in¬ 
stances, you will want to record at least 
some of the candle itself, a considerably 
longer exposure will lit* needed and some 
reflecting material employed, as in the case 
of the hoards in “Design for a Bookplate.” 
The New Year greeting designed was photo¬ 
graphed at such an angle as to produce the 
result seen, the larger candle having been, 
of course, nearest the lens. However, re¬ 
versal of the negative in printing was found 
to give a better arrangement. The candles 
are standing on the edge of a length of 
hoard and the background, being dark, does 
not show, leaving the space at top and bot¬ 
tom clear for the lettering. In order to get 
over all sharpness despite the near view¬ 
point of the camera lens, the diaphragm was 
slopped down to F :32, hut an exposure of 
10 seconds was found to be ample. 
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"Lighting in the New Year ' 1 


Photogruphy by candle light lends it*clf 
to varied inventions. By giving the subject 
a little stud), supplemented by considerable 
experimentation, some quite original ideas 
may be evolved which may not, at first 
thought, seem possible. One inspired pho¬ 
tographer once bad the happy thought of 
photographing two thick candles quite close 
up. only one of which was burning, the 
other, having been blown out, sending up 
curls of smoke. The candles were, of course, 
illuminated by another light, doubtless arti¬ 
ficial, and this leads to the suggestion that 
some fine things may be done by employing 
artificial light to get a diffused, subdued, 
general illumination for a candle set-up. 

Paper Towels 

I N the cause of cleanliness, let us suggest 
the use of paper towels in the darkroom. 
A rack to hold the regulation roll may be 
bad for about a quarter and the rolls of tow¬ 
els cost about a dime a piece. Attached in a 
convenient place they will prove a comfort 
on many an occasion, especially, of course, 
during a busy period of darkroom activity. 
The rack holds the towel roll firmly enough 
to permit tearing off one of the perforated 
sheets without having to use both hands, yet 
is sufficiently loose to allow rolling. 

Cooling 

D URING the summer this department 
offered, In the nursery ice box, a meth¬ 
od of keeping solutions within reasonable 
working temperature all the time. With win¬ 
ter upon us, we now offer the window box 
for the same purpose. The solution may he 
much lower in temperature than is desirable 
hut, as has been remarked here on another 
occasion, it is much easier to raise tempera¬ 
ture than to lower it, Our experience has 
been that immersion of the container in hot 
water will raise the temperature about 10 
degrees in a minute or two. 

Annuals Time 

T HIS H the season of the photographic 
annual Full pag<? reproductions en¬ 
closed in ring binders assail ua from all 
sides. All of them have something worth 


while in them, though some are marked hy 
a higher general excellence than others. 
Glance through them all at your dealer’s and 
buy one or more—if you can afford what it 
tuken. In the main, they contain the work of 
the best photogruphers of the day and you 
can do wotse than ape some of the better 
ones. Of course, we do not really mean aping, 
for every photographic worker should try to 
infune something of bin own individuality 
into every picture be turns out, but a close 
study of the work of the better photogra¬ 
phers and an effort to take from their work 
certain ideas to help develop his own should 
be attempted by every serious amateur. An¬ 
other service of the photographic annuals is 
the inspiration and incentive to better work 
that permeate their contents. 

Spotting Glossy 
Prints 

I ^HE idea of “doping” a glossy print in or¬ 
der to make pencil marks “take” has 
been tested by this department and found to 
measure up almost perfectly, working better, 
however, on chloride than bromide papers. 
Spotting glossy prints has always been the 
bugaboo of the hobbyist, who has often given 
up the attempt as a bad job and turned the 
print out on a semi-matte paper instead, on 
which spotting is very much easier. But there 
are times when a glossy print is the only 
thing that will do, as in the case of pictures 
submitted for reproduction. Dropping some 
retouching dope on the area to be spotted 
and then rubbing it well down makes a good 
working ground for the pencil and may 
furnish the solution to some of your spotting 
problems. 

For Mailing Pictures 

H ERE’S a penny saver that may he useful. 

to those readers-who mail a sufficient 
number of photographs to make it worth 
while. Instead of purchasing the regular 
“photomailers ” the cost of which mounts 
up considerably when many are used, such 
as Would be the case with those who submit 
pictures to maganines and newspapers or the 
salons, buy ordinary dwp envelopes, which 
are quite cheap when purchased in quanti¬ 
ties of 50 or 100, and a dozen large sued 


VEST POCKET 

ELECTRO BEWI 

EXPOSURE METER 








(I'lrctto Hrwi hxf'oturc Meter Opened) 

A Finding the Unlit value 
It Adjustment of sensltlvitv 
C Stops (Diaphragms) 

P Exposure times. 

K Light value flumes 

E Kmulslmi speed 

(i Seale of llulit values 

H Fueuslnu screen of the opth al meter. 

1 Depth of focus scale 

K Hood with photo cell 

A vastly improved meter, utiliz* 
J -*- ing the photo electric cells and 
requiring only one operation to ob¬ 
tain the reading. A simple turn of 
the knob gives all combinations of 
shutter speed and lens opening. 

When closed, the meter is entire¬ 
ly self-contained, fits in the vest 
pocket and weighs so little that it 
can he carried at ull times without 
being in the way. The Electro Bewi 
is extremely sensitive, permitting a 
reading under the most adverse 
conditions. 

In addition, the Electro Bewi 
contains an optical meter and depth 
of focus table, thus being one of 
the most versatile meters on the 
market. The optical meter is used 
under light conditions where the 
photo electric cell is unaffected. 

$30.00 

Moil orders filled. 
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Used Cameras 

Many like New1 


Sold with Money-back 
Guarantee if returned 
in 10 days. Special 
Price* on Popular 
“Miniatures”. 


Priced for Quick Clearance 

# Pupille, /:2 Xenar, Complete $50.00 

# Contaflex, f:2 Sonnar, Case 325.00 

# Con tax Chrome, /: 2.8 Tessa r 100.00 

# Contax Black. /:2.8 Tessar 110.00 

# Contax Black, /:2 Sonnar ... . 145.00 

# Contax Black, /:!.5 Sonnar 195:00 

# Leica G, /:2 Summar . 160.00 

# Leica D, /:3.5 Elmar. . 85.00 

9 9 x 12 Miroflex, /:3.5 Tessar, 

Case, f.p.a. 125.00 

0 9 x 12 Miroflex, /:4.5 Tessar, 

Case, f.p.a. 90.00 

#3^ x 4J4 Ser. C. Graflex, /:2.8 

Biotessar, Case, f.p.a. .. 150.00 

#5x7 Graflex, B&L 1 C Tessar 

/:4.5, Case. 60.00 

Every mW nm«ri I* InupMlnd rarr- 
fully " T foondUloiwwl If nwemaiy. You 
ar« Miured Mitinfaetion. Liberal al¬ 
lowance on used equipment. Send for 
our 1 int of 

Bargain Equipment and Camera» 

HENRY HERBERT 

485 Fifth Avenue New York II 


ies 


oopoviuanir*. Pr»p«f* i 
•cuu* Urn*. E**r No P*«vim 

•ip«riMK« hmM. wotf* rah™ 
•duration eilSeirnt. 8*ea tot in 
booklet "Opporton Kira la I’Hot 0*71 


ga#* £&^OX«3jG3SiSiS» 

® ” 1MI NNcMcJn^Ava. CMcaso, Mi. 


WRITE YOUR TICKET 

lo most unusual 

CAMERA 

VALUES 

ever offered — 

FOTOSHOP % 

hag 0 brand-new list of used cam¬ 
era and equipment bargains at ab¬ 
surdly low prices. 

NOW READY 

for distribution 

Your used equipment accepted in 
trade at unusually liberal allow¬ 
ances. 

WE CARRY A COMPLETE LINE OF 
PHOTOGRAPHIC EQUIPMENT 

Writ« for our quotations on th« equip¬ 
ment in which YOU are interested. 

MOTION PICTURE FILM 

as low as #2.19 per 100 ft. 

FOTOSHOP i«. 

136-» W. 32 St., New York City 
|\d send YOUR NEWEST | 

I ^ BARGAIN LIST | 

| To Name . ■ 

m Addrstt ... m 

■ 5 

■ 5mi* . m 


sheets of corrugated paper. Cut up the latter 
to the sixes required for fitting into the en¬ 
velopes, and you have as efficient a “photo- 
mailer” as you could wish. 

Photoflash Work 

A SPEED flash exposure scale devised by 
the distributors of the Kalart outfits 
for synchronizing flash bulb and shutter 
will be found useful to those interested in 
this attractive phase of photography. The 
scale calls for the use of one flash bulb in 
connection with Verichrome type film, ex¬ 
posures on supersensitive panchromatic or 
similar extra fast film being made at one 
stop smaller than that indicated in the 
scale. The scale follow/s: 

Lem atop to use wUh 


PlsUnc* lump 
tO SUbJfH't 

6 feet 

Standard No 20 

Ctf e. II SO 

1/100 or 1/200th se*. 

F:16 

No. in 
(15 c. lint) 
lOUth see. 

F :11 

10 feet 

11 

8 

15 feet 

8 

6.3 

20 feet 

6.3 

4.5 

25 feet 

4.5 

3.5 


Concerning the speed of the flash bulb, 
generally understood to be about 1 /50th 



With one Photoflash bulb 

second, Kalart has this to say: “A standard 
size flash bulb has a total effective duration 
of about l/SOtfi second. However, during 
this short period of time the light emission 
is not constant. Upon ignition, the light 
gains rapidly in intensity, remains at maxi¬ 
mum intensity for only ] /200th second, 
then dies out gradually.” 

Answering the query of how it is possible 
to expose a film properly at l/100th second, 
it is further added that “actually about 70 
to 80 percent of the entire light output is 
generated in one quarter of the entire light 
duration” and that this high intensity, usu¬ 
ally referred to as the “peak,” lasts, as 
above indicated, about 1/200th second. 

Referring to the “hard, flat lighting usu¬ 
ally associated with speed flash photogra¬ 
phy,” the distributors say that “it is due to 
the flash bulb being fired directly from the 
battery case attached to the camera” and 
that it can be overcome “by simply using 
an ordinary lighting fixture which is not 
permanently wired to the house lighting 
system” and plugging the electric cord of 
that lamp into the socket of the battery 
I case, thus offering “a flexible menu of 




Build a 
Photographic 
Library 


Ltict Manual, by Willard D. Marfan 
and Henry M. Lester, A beautiful hook 
of over 500 pages dealing with all 
phases of miniature photography. It 
covers such subjects as panoramas, 
photomicrography, dental, stage, and 
aerial photography, photomurals, infra¬ 
red, and many others. $4.00. 

Practical Amateur Photography, by 

WtUiam S. Davis. Deals with the 
whole subject from the origin and 
growth of photography to the latest 
types and uses of cameras. 264 pages, 
illustrated. $2.40. 

Photographic Enlarging, by Franklin 

I. Jordan. A complete treatise on en¬ 
larging, discussing not only the neces¬ 
sary equipment but all of the dark¬ 
room processing dodges which may 
be employed, combination printing, 
mounting, and lantern slides It is 
written in a light yet thorough-going 
manner. $3.70. 

Free-Lance Journalism With a Cam¬ 
era, by Rufus 11. Mallinson. Many 
serious amateur photographers would 
like to know how to make money with 
their cameras; here is a complete guide 
to that work. It tells not only how to 
make salable pictures but also how to 
market them. $1.65. 

The Fundamentals of Photography, 

by C. E. K. Mces. Not only tells how 
to take and finish pictures but gives a 
solid foundation of the principles of 
photography. $1.10. 

Portrait Lighting, by Frank R. Fra - 
prie. Takes up the rapid development 
in the last few years of artificial light¬ 
ing for indoor photography. $2.15. 

Modern Development, by F. R. Fro - 

prie. Describe* all methods of develop¬ 
ment, stressing particularly modern 
factorial and thermo methods. All for¬ 
mulas are given. $1.10. 

Camera Lenses, by Arthur W. Lock¬ 
ett. Explain* aimply and clearly, yet 
with scientific accuracy, all the under¬ 
lying principle* of lenses. 85c. 

Infr *$L*d Photography, by S. O. 

Raivhngs. A treatise on the u*e of pho¬ 
tographic plates and films sensitive to 
infra-red. Exposure and processing are 
fully covered and many formulas are 
given for sensitizing. $1.65, 


Prices Quoted Include Postage 


Writ* to Vs 

for Advice Regarding Booh on 
Any Phase of Photography 

Scientific American 

24 W«t 40dt Strrat N«wY«fcdt ' 
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PRIMARFLEX 

A MIRROR REFLEX CAMERA 

with High Hpfeil f/J.T 
Aiuntlgmut lens In pre* 
olxlon helical foeunltiK 
mount . Focal l*l»no shut- 
UP With Hfttod* up to 
I/IOSO second and self- 
timer. L«n* Interchange* 
ability up to 40cra. fo- 
rut. Make* 12 expoxure* 
ft X Bern. Koll Film 
(126). It also utlllwx r, 
t ftrm. and 4V4 x Sent, 
plate*. A more turn of 
the winding knob wind* 
butter, transport* 
the film by ono 
frame, actuate* 
the autornatir 
film rounter and 
sot* the mirror. 



With Meyar TriogUn </2.8. 10am. 1 

With 2etu Tea tar f/3.5. 10.5cm. 

With Hake* Plowaat f 2.7. io.5*m. 

Individual tale leather cases extra. 


SIMPLEX DAYLIGHT LOADING 

DEVELOPING TANK 

for popular 120-roll film 

• Made of told' - 

proof Bakellto. No 


corrode. No Apron. 

• Easy and Precise 
Loading In broad 
Daylight. 

• Film Emulsion 
will not Hcratch 
In transit. 

• Developing. Fix¬ 
ing and Washing 
without re mm lug 
11 Ira from tank 

• Highest quail1 \ 
throu about. 


Aak your Dewier—Literature on Request 

MIMOSA AMERICAN CORPORATION 
455 Fifth Avenue New York 
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BURKE A JAMES. Inc. 

xxt W. MWUan St. *_CU<—o, W—«». 


BARGAIN BOOK 


'CAMERAS £ SUPPUESI 



lew to doe Your 
Candid Camera 

By Ivan Dmitri 

After t% page# of compact and oondae instruc¬ 
tion to tbo use of A miniature candid camera, 
36 PA$m ini devoted to contact alxe reproduc¬ 
tions of candid camera photographs together 
With enlargements of varying else. all with the 
purpose to mind of ebowtog how composition 
can be tovemed in enlarging and how detail 
can be droutht out that U entirely lost In the 
contact print.—$3.TO postpaid. 

SCJKXTITTC -AhtlllCAN 
ae. WeM dOto $**« NewYeekOtf 
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changing the location of the lamp in rela¬ 
tion to the subject* independent of the 
camera’s position.” 

While in full agreement that this ability 
to move the position of the flash bulb away 
from the camera itself is a great advantage* 
permitting the firing of as many as three 
flash bulbs in various positions in relation 
to the subject and in perfect synchroniza¬ 
tion with the camera shutter* this depart¬ 
ment does not subscribe to the implication 
that the flat lighting resulting from having 
the flash next to the camera need necessar¬ 
ily be hard. It is all a matter of proper ex¬ 
posure* the accompanying illustration being 
proof of this. While the lighting is flat* it is 
not hard, and the modeling in the face is 
adequate, A small flash bulb was used. 

Contrasts 

W HEREVER there is contrast, there is 
human interest. The biggest and the 
smallest, the youngest and the oldest—the 
world never tires of hearing about them. 
Likewise* when a full grown man of normal 


Make this your 
life-time career 


Wonderful, money-raakIng opportuni¬ 
ties Men, women. Growl hr field. 
Become a Commercial Photographer; 
r Nows. Advertising. Portrait or 
Motion Future Fhotographcr. Per¬ 
sonal Attendance or Home Btudy 
training. SOtk year. Free Booklet. 

New Yerk Inetltete of Photography 
10 West33Street (Dept. 134) Now York 
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Put a Graftex in Sana's bag and perfect pic¬ 
tures arc" in the bag,” too. Give Grails*— 
thocamora that tabs the gueuwork out of 
gift-giving a* well a* picture-taking J Your 
dealer will gladly *how you Grade* All- 
American-made Camera* and Equipment. 

NdfiWQRAFLEX 

A perfect gift—“just a handful'* of happi- 
ocm! Thoughtnull.it has many “big cam¬ 
era” feature* and give* ten xVi 0 pic¬ 
tures from each ^-exposure him. The world'* 
boost immature reflex camera I 

ENLARG-OR-PRINTER 

A splendid gift for the camera owotr I It i* 
an enlarger, a contact printer and retouching 
desk all ia one— almost o corupkto dark¬ 
room in itself! Compact and portable. 

“Photographic Enlarging” 

Any picture fan will appreciate this inter¬ 
esting, authentic u-c-page book by Franklin 
I. Jordan, F. R. P.S. Free with the pur¬ 
chase of an Enlarg-or-Printer, or $) jo. 

CBCC V *** ncw Graflsx cat- 

(■IgFPjl alog and “Photographic 
* Enlarging” folder. Paste 

coupon on post card. F'«»)mer Graftex Corp , 
Dept. SA-8. Rochester, N. Y. 



The long and short of it 

height dance* with a midget woman, the 
camera shooter sees a chance for an unusual 
picture and fires away. 

Try thinking of the various contrast sub¬ 
jects that might be included in a collection 
of such pictures. For example* a baby’s hand 
in the palm of a large-handed man, a dog 
and a horse with heads together in quiet 
“conversation,” a midget automobile next 
to a huge truck, perhaps with the driver in 
the one “barking” up to the one in the other. 

Negative Humidor 

A STORAGE box for safr-kwping of 
films is the Mirotex Universal Humi¬ 
dor designed to store 162 rolls of 35-mm 
film and other film roll sizes up to and in¬ 
cluding the No. 127. It is made entirely of 
steel, is completely humidified and vented* 
is finished in black crackle* and is provided 
with a safety two-key lock. It has a leather 
handle. ^___ 

Illumination for 
Copying 

F OR even illumination of a photograph or 
manuscript or any other flat object for 
copying purpose*, there must be a light m 
each side of the subject, each of an intensity 
equal to the othe*. However, this department 
has had the experience of using but a single 
light source and that to one side only in 


POLMER GRAFLEX CORPORATION 

DEPT. SA-8, ROCHESTER. N. Y . 

Please ccxid foe your new, free Graftex catalog and 
folder on new book, “Photographic F-nlargmg ” 

Name- 

Address- 

City- State- 


At Tlie Old Price 
While They Last 

BALDI 

( 16 x on V. F. film) 

B ALBINA 

(36 x on 33 mm. film) 




Fitted with F3.5 Hugo Meyer Lens 

$39.00 

Fitted with F2.9 Hugo Meyer Lens 
in Compur Shutter 

$ 12.00 

Sold on our usual 10-dayserial basis 

ABE COHEN’S 
EXCHANGE, INC. 
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Bass says: 


"Your pur.* will ’O.K.’ 
candid camera offering* . . . 
that* variad value*." 



Argus 

A pracision-made minia- 
tura candid camera . . . 

• with Fj 4.3 len*. Shutter 

to 1 200 second. A ^ 

ZIPPER CASE . $1.00 512.50 

Argus Enlarger 

companion to the Argun 

# camera. Brilliant, speedy a. . . _ 

at.f 12.50 

Argus Projector 

projects single or double 
0 frame pictures lOO watt, a A . AA 
110-120volt,T8 bulb . . 525.00 



New Contax II 


A chromium g*m with the 
fastest lens furnished for 
# any miniature camera . . . 
jeweled precision. With Son- 
nar F:1.5 lens 5^* • 

Ever-ready case . . leather 

$13 

Write for illuitraled literature 


m 


Leica 


Latest model of the original 
a miniature camera . . with 

ultra fast F:2 Sumnar 30mm _ 

Uns $255 

Ever-ready case $9.90 
Write for free literature 


Voigtlander 
Duo Bessa 

$ 27 50 

$39.30 value 

Takes eight 2 14 x 2 Va, 
or 16 half size exclu- 
£ sive shutter to l/125th 

of a sec. A remote release, brilliant and 
direct finder, Voigtar Anastigmat Ft4.5 
lens. An exceptional buy. 

Send for new Free Bargaingrams: Sec. I—16 
mm. Apparatus *224. Sec. Il-33mm. Appa¬ 
ratus *226. Sec. Ill-Text Books *228. Sec. 
IV-Still Cameras *227. Sec. V-Lenses *223. 



Dept, 



AD, 179 W. Madison Street 
Chicago, Ill, 

Camera Headquarters for Tourists 


copying a glossy print. The light used was 
the Ventlite, the distinctive characteristics 
of which are an oversize reflector and a so- 
called deflector, a cup-like affair in front of 
the light bulb, which throws the light back 
into the reflector and then out again. This 
results in throwing out four wide swaths of 
graduated light intensities, strongest in the 
center and weakest at the extreme edge. By 
shifting the position of the reflector so that 
the second hand of light from the last 
covered the picture being copied, an even 
illumination was obtained of sufficient in¬ 
tensity to make a perfect copy. 


For Color Workers 

T HE Omag Trichromatic Separation 
Filters set inter a special holder which 
brings each of the three filters, red, blue, 
and green, into position as needed, should 
prove quite attractive to users of the Leica 
who are interested in color photography. 
The filters are made from either solid-color¬ 
ed optical glass or gelatin. To permit the 
tise of the special holder with standard or- 
thoehromatic and panchromatic filters for 
general photography, the filters are inter¬ 
changeable. 


Translucence 

F OR recording the finest detail in photo¬ 
graphing translucent subjects the best 
lighting is, contrary to the general photo¬ 
graphic rule, that which is placed behind 
the subject. If front lighting must he used 
because certain parts of the subject are 
opaque or semi-opaque and will not photo¬ 
graph by transmitted light alone, the front 
light should he considerably weaker than 
that behind the subject though, of course, 
sufficiently strong to do the job. 

A perfect subject in this connection is a 
lei I uce leaf. In order to get an impression 



Sun behind the aubject 



Lettuce leaf 


1001 Ideas 
for the Amateur 

Koa NEED 

I^EW WAYS in 
PHOTOGRAPHY 

by Jacob Deschin ♦ The photog¬ 
raphy expert of Scientific American 
assembles all the latest information 
on methods, technic and equipment, 
sparing needless expense of time and 
money for those who want to learn 
one of today’s most fascinating hob¬ 
bies. Trick photography, angles, “can¬ 
did" shots, screens, color, retouching 
—all branches are covered in a lucid 
and practical fashion. 

Illustrated. $2.75 

W HITTLESEY HOUSE, McGrme.HaiBoohCo* 
3.30 $ <w» 42nd New York City 


When you write to 
advertisers 

. • The Editor will appreciate 
it if you will mention that 

Lw SCIKNTIFIt: 
it in AMERICAN 



with the new 

Orelup Negative Integrator 

This instrument makes possible the u»e 
of your Weston Exposure Meter or 
Ixicametcr to determine printing time, 
grade of paper, and other useful in¬ 
formation. 


Price (without exposure meter) ff8*75 

Sec the Negative Integrator at your 
dealer; or write for a free copy of 
Booklet, “Evaluation of Miniature 
Negatives with the Negative In¬ 
tegrator". 

R. P. CARGILLB 
11* Liberty St. N*w York, N. Y. 
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of a section of the leaf so as to reveal the 
variety of vein thicknesses and shapes, rang¬ 
ing from almost thread-like lines to the quite 
thick ones, the latter suggesting tree branch¬ 
es, a short-focus lens was used, permitting 
focusing quite close to the leaf. The leaf 
was on a plane with the surface of the lens in 
an attempt to get as near over-all sharpness 
as possible and the only light U9ed was that 
directed through the leaf. 

The picture of the hanging towels was 
made aB the sun was setting directly behind 
the towels. _ 

News Pictures 

P ICTURES intended for reproduction in 
newspapers or feature articles in popu¬ 
lar magazines have a journalistic flavor a- 
bout them which puts them distinctly in a 
class of their own. While a fine technical 
and almost pictorial result is often achieved 



"Coin Collector” 

by the news cameraman, in general he is lit¬ 
tle concerned with such points as good com¬ 
position, perfect technique, and so on. Often 
he must shoot and run away; more often he 
must shoot before the subject gets away. 
There is no time in such situations for the 
fine points of photography. Get the picture, 
is what the editor said, and get the picture 
he roust if it’s the last thing he does. Some¬ 
times, however, this same photographer is 
sent on a so-called feature assignment and 
we know from the work he toms out on these 
occasions that he does, after all, know a good 
deal about what makes a good picture. 

An example of the feature type of picture 
is the coin collector here illustrated holding 
a couple of ancient Asiatic coins. The pic¬ 
ture was used to illustrate a popular article 
on coin collecting. Having the man hold the 
coins waa a happy thought since a mere 
photograph of the coins themselves would 
not have given the idea of size. 

Photographing 
Sculpture * 

A SCULPTOR who had some trouble in 
finding a photographer who could 
light hi» bust of Greta Garbo in such a way 
a# to reveal the modeling in the face finally 
otme to this department with hia problem. 



Sculpture photography 

The result was the print here reproduced. 
A single light was used, well diffused and 
placed alongside the camera. Soft highlights 
strategically distributed gave shape and 
roundness to brow and cheek, nose, lips and 
chin, neck line, throat and shoulders. Photo¬ 
graphing sculpture need not be any more 
difficult than any otfier type of photographic 
work if the subject is correctly lighted. 


For Table-Toppb:rs 

I F you huve been looking for a new way 
to create figures for your table-top pic¬ 
tures, try the newest kink in the amateur 
sculpture line—that of newspaper sculpture. 
This consists of moistening yesterday’s news¬ 
paper and using it for modeling “clay.” 
Very little artistic ability is necessary to 
turn wetted strips of newspaper into such 
things as knights or Indians or humorous 
figures and fitting them neatly into an orig¬ 
inal table-top set-up. In addition to the wet¬ 
ted newspaper, the other principal article 
required is a piece of wire, which after being 
bent to the desired “skeleton” form is then 
“clothed” with the wet paper molded to the 
required shape. Afterward it is “dressed” 
with colored “construction” paper or ordi¬ 
nary white paper and painted. Finally, the 
whole thing is shellacked. 




• . . widely used by pictorial 
photographers as well as those us¬ 
ing cameras for scientific purposes 

No matter what kind of camera you use.. % 
or what kind of photographs you take . . . 
you can be sure every picture is correctly 
exposed by using the compact, inexpensive 
Weston Exposure Meter. Employing the 
lifetime *Photronic (dry type photoelectric) 
Cell, the Weston accurately measures the 
reflected scene brightness, and by means of 
its exclusive exposure dial immediately 
translates this brightness measurement 
into correct camera settings. In operation, 
you simply pre-set for the film speed . . , 
point the meter . . . and set your lens ac- 
cordingly. Takes but a second to use, but 
insures correct exposures every time . . . 
the kind of negatives you require for large 
blow-ups, and for correct color reproduc¬ 
tion using the new color film. Weston Ex¬ 
posure Meters are on sale at all leading 
dealers. Ask your dealer for a demonstra¬ 
tion today, or, send the coupon for illus¬ 
trated literature, Circular C-8-A... Weston 
Electrical Instrument Corporation, 634 
Frelinghuysen Avenue, Newark, N. J. 

•PHOTRONIC — * registered trademark 
designating the photoelectric cells and 
photoelectric devices manufactured ex¬ 
clusively by the Weston Electrical In¬ 
strument Corp. 

f-— — — — — '—--— *“ — 1 

| Weston Electrical Instrument Corp., | 

j 634 Frelinghuysen Ave„ Newark, N. J. | 

j Send me Circular C-S-A, describing the I 
| WESTON Exposure Meter, j 

| . | 

| Address ■ ..- , ..— J 

| City_State- j 


Table-top figure under construction 
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FREE 


INVENTORS 

Writ* for fhoii Boobs 

C AN you answer these* questions: How do the 
Pntent Laws protect an Inventory What Is tlie 
first simple step to take to establish a claim to an 
invention y What kind of a sketch or drawing is 
neededy When is a model needed? What cun an 
Inventor <lo to wur« financial asilitano*? What can b« 
patented? How can a man go about aellln*; an Invention? 
Tlirne nrul many other points are revered In the lwo books 
danvn here. B*»ih of them are your* for tho asking. 

HOW W1 HILP 
tNVCHTOKS 

For thlrty-ieren yean, it 
ha* been our tHiHlnexx to 
iielp Inventors; to assist 
them In amir in a all the 
proteatlan te whloh they are 
•stltlad. We tell you how 
to avoid pitfalls. We en¬ 
deavor to keep expense 
nt a minimum and ar¬ 
range deferred payments 
tvltcn needed The farts In 
these books ran be worth 
much to the man with a 
practical, useful, aalablo 
Invention. Write u* a 
card or use the handy 
coupon. Copies will he 
sent with our compliments. 


kinvt-Tihpn*. . 


r VICTOR J. /* 

Evans v Co. 


VICTOR J. CVAN8 4 CO., 

Reaistared Patent Atteroeya, 

737 *P Viator Building. 

Washington, D. C. 

Sand at once a free copy of your booh, 
Protection." and your rperial booklet of "Hi 
tlons on When and Dow to Hell an Invention." 


Street and No. 


THE SCIENTIFIC AMERICAN 
DIGEST 

(Continued from page 349) 

of the way and all lands are in producing 
condition, it is estimated that the potential 
annual growth for the region will be 8,000,- 
000 cords. This, of course, can be accom¬ 
plished only if the lands that are logged are 
kept productive and if fires are controlled. 
The more intensive the forest management, 
the better and larger the future forest crop 
will be/’ _ 

Flexible Glass 

A IRPLANE constructors tell us that they 
„ have found a flexible glass which can 
be used for windshields in any form de¬ 
sired without impeding vision. 

Airplane fuselages have failed of real 
streamlining because of the windshield. An 
abrupt line to the windshield may double 
the air resistance of an otherwise beautiful¬ 
ly shaped body. With the advent of flexible 
glass, we may expect windshields to blend 
completely into the rest of the craft. We 
know of at least two commercial airplanes 
now being constructed which will make 
use of this new material, and no doubt 
there are others.--/f. K. 



INVENTORS 


TIME COT NTH—don't risk delay In 
patenting >our Idem. Write for new FHEK 
book, "Patent fluid* for the Inventor" 
end " Record of Invention" form. No 
charge for preliminary information 
CLARENCE A O'BRIEN 4 HYMAN BERMAN 
Reglttartd Patairt Attarnayt 
948 -P Adam Bldg.. Washington. D. C. 


I SELL PATENTS 

If you wish to add New Products to your line, 
or have a gixxl Patent to sell, write me— 

CHARLES A. SCOTT 

KxIublLhed I'.MM) 

773 SA Garaon Ave. Rochwcttr, N. Y 


Inventor’s Handbook on Patents 

by Albert K. Dlrterlrh. L. C U,. Cp-to-datc Edition 
iiih ilod on receipt of lOe. stamps ur coin 

DIETERICH CO.. Publithert 
SI 2 H Colorado Bldg. Washington. D. C 


Experimental and Model Work 


I Aerial Fox Hunting 

T HE National Aeronautic Association 
now encourages curious air games by 
j issuing special kits of instructions, badges, 
j sets of clues, and the like, 
j Here is how sportsmen pilots play the 
game of Fox Hunting in the air: 

One plane is designated us the “fox” and 
takes off 15 to 20 minutes ahead of the 
others. Each pilot has a map of the terri¬ 
tory over which the hunt is to he flown, di¬ 
vided into sections, each section being given 
a characteristic ctyml>ol. The “fox,” before 
leaving tells the contestants which section 
he will fly to first. He may land anywhere 
in this area and lay down a cheese cloth 
symbol, thus indicating which section he 
will fly to next. The problem is to find these 
symbols, follow the “fox,” and fly close 
enough to his plane to he recognized by 
him. The first pilot to do so is the winner, 


but to claim the prize he mu»t submit kit 
map, a duplicate of that which the "lot" 
used, showing the correct location of every 
symbol left by the *‘fox.” The hunt is usual¬ 
ly flown over a territory of about 20 miles 
square. 

Other games with self-explanatory titles 
are: Treasure Hunt, Aerial Golf, Scavenger 
Hunt, and Hare and Hounds. Apparently 
sportsmen pilots get lots of fun out of 
these curious and novel games.— A, K . 

Conquest of the North 
Atlantic 

T HERE is immense activity in prepara¬ 
tion (or the heavier-tban-air conquest 
of the north Atlantic. There are, first of 
all, recurrent and apparently reliable re¬ 
ports that Pan American in conjunction 
with the British Imperial Airways are soon 
to put into operation transatlantic and New 
York-Bermuda airlines. 

The tests of the Short Brothers Empire 
Flying Boat , to be employed by Imperial 
Airways, have just been completed. Hitherto 
the British have built excellent, seaworthy 
and airworthy flying boats, but they have 
been clumsy in appearance, biplanes with 
many struts and wires, and rather slow in 
speed. The photograph shows that British 
designers have now profited by the example 
of the Martin and Sikorsky Clippers. The 
Empire Flying Boat is just as “clean” as 
the American products. It is of all metal 
construction of the high wing, internally 
braced type, with wing tip floats. Fully 
loaded they will weigh nearly 18 tons. The 
normal pay load including crew will he 
between 3 l /j and 4 tons. The Pegasus air¬ 
cooled engines, rated at 740 horsepower, are 
supercharged, provided with variable pitch 
propellers and the N.A.C.A. cowl. Each 
!>oat will be equipped with all modem navi¬ 
gational instruments, including the Sperry 
Gyropilot The normal cruising range is 
only 800 miles, which is considered ade¬ 
quate for the short stages contemplated. 

In the fore part of the hull there are two 
decks, the upper of which is the control 
room for the Captain and the First Officer. 
Immediately behind this is the radio sta¬ 
tion, and further aft the mail hold. Mail 
will be dealt with in flight. The “Prome¬ 
nade Saloon,” as the English call it, is shown 
in one of the photographs and is also remi- 













Emptrt Flying Boat ready to take off on a trial flight 


niscent of American flying boat practice. 

Another British plan for the north At¬ 
lantic is to load a land plane very heavily 
and to catapult it for the start of its north 
Atlantic flight. The catapulting, of course, 
is to permit the carriage of the immense 
amount of fuel necessary for non-stop 
operation. 

We have already referred to the “com¬ 
posite aircraft” in these columns but with 
very little detail. The composite aircraft is 
now reaching completion. The upper com¬ 
ponent will be a two-float seaplane powered 
with four 350 horsepower engines. The 
lower component will be a large flying boat, 
like the Empire Flying Boat. Altogether 
there will be eight engines in use with a 
combined power of 5000 horsepower. All 
the experts seem to agree that there will be 
no difficulty either in the launching of the 
“composite aircraft” or in the subsequent 
flying of the detached upper seaplane com¬ 
ponent.— A. K. 

Portable Air Traffic 
Light 

S ubstituted for the old fugging ays- 

tern at Logan Field, Baltimore, Mary¬ 
land, shortly before the flood, the portable 
traffic light shown in our illustration has 
seen continuous duty since. When flood 
conditions forced commercial, Army, and 



Navy plane operations from Washington, 
D. C. to Baltimore, the portable signal 
proved useful day and night. 

A powerful beam is cast by the light op¬ 
erated by the pistol-like triggers. With the 
triggers, the operator may signal with red, 
green, or white light. As a white light, it 
may be used as an ordinary searchlight. As 
a green or red light it keeps the plane in 
the air until the field is clear for landing. 
It is also used for directing the planes in 
taking off. 

A Controllable Cowling 

AT take-off, the speed of the airplane is 
slow, yet the engine is operating at full 
power and requires all the cooling air it 
can possibly get. At cruising the engine 
is operating at only 75 percent of full pow¬ 



er, but the air streams past it at 200 miles 
an hour. The ordinary fixed oowl is apt to 
give insufficient cooling at take-off, there¬ 
fore, yet produce too much drag or air 
resistance at high speeds. 

On the British engines, the Mercury and 
Pegasus, this difficulty is mot by using a 
controllable cowling, the rear part of the 
cowling as shown in the photograph, being 
movable in and out. An endless chain op* 
crates a screw mechanism, and can set the 
rear cowling flap at aero or as much as 



INVENTION 
and the LAW 

Harry Aubrey 
TOULMIN, Jr. 
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Member of the Ohio Bar , 
AS.M.E., S.A.E.y etc . 

THIS NEW BOOK is a practical man¬ 
ual on patentable invention, for en¬ 
gineers, executives, attorneys and the 
interested layman. 

What is Invention? What is not In¬ 
vention? What is Design that is not 
Invention? Various chapters state the 
RULES and the ANSWERS, based up¬ 
on decisions of the courts in over 700 
cases. This treatment, clear and under¬ 
standable to layman and lawyer, gives 
the correct answers to questions con 
cerning patentability of a particular 
“invention.” By means of complete 
cross-reference indexes, answers to any 
problem on a given invention subject 
may be immediately located. 

Other chapters: Background of In¬ 
vention ; General Characteristics of 
Invention; Complete List of all Arti¬ 
cles on Invention in English, German 
and French. Bound in cloth, 347 pages, 
6x9 inches. $5,00. 
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DauJ to Wtite! 


Furtive glances. Whispered words. 
Concealed remarks. Who ever would 
have been so foolhardy as to commit 
them to writing would have signed his own 
death warrant. What were these communi¬ 
cations which for generations could only be 
transmitted from mouth to ear? It was 
the rare wisdom of the ancients; age-old 
truths which tyrants and selfish rulers 
sought to suppress, knowledge which they 
knew would give man power, independence, 
mastery of life and the ability to attain 
his highest ideals. T oday, these secret 
principles, once withheld from the masses, 
are available to the sincere, to you if you 
seek the fullness of life. 

SEND FOR FREE BOOK 

The Rosicrucians have for centuries, in 
distant lands, preserved this knowledge, 
kept it in secret archives. They have always 
made it available to men and women who 
sought progress in life by making the 
utmost of their natural talents and abilities. 
They offer you a free copy of “The Secret 
Heritage,” which explains how you may 
receive these startling facts. Address: 

Scribe K.H.B. 

U(U ROSICRUCIANS 

{AMORC} 

San Jose California 

(Not a religioua organization) 


O Q. Why are complex numbers useful 
r to engineers? A. Complex numbers are 
• simple symbols for sinusoidal currents. 
Q. What numbers symbolize alternating 
currents which are not simple sinusoids? 
A. Bifoliate numbers are simple symbols 
for those currents which are formed of a 
fundamental and one harmonic. Q. Where 
are these answers amplified? A. In two 
leaflets: 

Sinusoidal Currents Leaflet 09SA free 
Bisinusoidal Currents Leaflet 010SA free 

The Monographic Press 

106 Washington St. Fairhaven, Mass. 


NEW EDITION 

‘"The Cissoidal Theory of 
* Electricity and Matter’’ 
New Precepts and Discoveries 

An trcitUe In brief depict inn an 

original nnd fundamental Interpretation of 
primordial rnernv and i»otrntlnK fdwmdnR bow 
our physical forcei are roiniwmenUlly related, 
tORotlUT with new Idem concerning vacuum- 
tube*. 31 pane*., 

Price 50 cent* 

THEO. E. FRIEND 

17 8l*U Straat, Norwalk, Okie 


30 degrees to the surface of the main cowL 
The outlet is decreased or increased in area 
accordingly. Thus the pilot can secure more 
air in starting up or can close down the cowl 
and increase the aerodynamic efficiency at 
high speeds.— A. K. 


Catapults to Have Wider 
Use 

HE weight of an airplane divided by 
the area of the wings is termed by en¬ 
gineers the loading per square foot. In 
pioneer aircraft this loading was of the 
order of five pounds per square foot; now 
the figure has risen to as much as 30. 

Why this increase in surface loading? 
Because greater loading means either high¬ 
er speed or the ability to carry a more use¬ 
ful load in the form of gasoline, passengers, 
and so on. 

To fly non-stop across the Atlantic, to 
increase the commercial payload, designers 
would like to increase this wing loading 
still more. But there is a limit to the in¬ 
crease, because the speed necessary for take¬ 
off goes up with the amount of load car¬ 
ried by the wings. Eventually the ship is 
so heavily burdened that it will not take 
off satisfactorily. Its excellency in the air 
is then purely an academic conception. 

Perhaps the catapult will come to the 
rescue, shooting the heavily loaded craft 
into the air, and once in flight it should 
he able to take care of itself. 

Catapults have been used for many years 
by the navies of the world, for launching 
fighting planes from the limited deck space 
of battleships or cruisers. The German 
Lufthansa has used them in commercial 
work over the south Atlantic. Now the 
signs of the times indicate that the use of 
the catapult is likely to become much more 
widespread. 

Thus quite recently the Lufthansa gave 
New Yorkers a striking demonstration of 
the catapult at work by launching two sea¬ 
planes, the Aeolus and the Zephyr , each 
weighing 14 tons, from the mother ship, the 
Schtvabenland . The launchings were car¬ 
ried out successfully on Long Island Sound. 

In American catapults the explosion 
of gunpowder is frequently the actuating 
medium. In the Schtvabenland catapult, 
compressed air is employed. The air is com¬ 
pressed in a tank at more than 2000 pounds 
pressure, and fs released at variable pres¬ 
sures into a 15-foot cylinder. The piston 
moving in the cylinder actuates the catapult 
by means of two cables connecting the slid¬ 
ing cradle of the catapult to the piston. 
The pressure is kept continuously under 
control, so that the acceleration is kept from 
reaching too high a value. These huge sea¬ 
planes travel only 150 feet on the cradle 
hut reach a speed of at least 85 miles an 
hour and leave the mother ship without 
the slightest tendency to downward move¬ 
ment.— A. K. 


Flying at a Dollar an Hour 

HE Cub Flyers are employees of the 
Taylor Aircraft Company. Taking ad¬ 
vantage of the fact that their company 
builds an inexpensive, easily maintained, 
low-powered plane, ten worker* in the plant 
organized a flyi&g club. Membership in¬ 
creased overnight. At present over seventy 
members have soloed. Their *hip never 




misses a day in the ait*, and one week flew 
a total of 163 hours. The engineer* and 
mechanics are enthusiastic about their 
sport, which is also their vocation, and at 
lunch time it is not uncommon to see a 
welder drop his torch, grab his lunch box, 
and complete his noon day meal cruising 
at 3000 feet. But the most extraordinary 
thing is that it costs the club members only 
a dollar an hour to fly. Of course this group 
lias exceptional opportunities for reducing 
costs. But it is not unreasonable to believe 
that even a group entirely unconnected with 
the industry could operate on similar lines, 
at a cost of say two dollars an hour. Pri¬ 
vate flying today need not be so very ex¬ 
pensive for people who know how and are 
willing to co-operate.— A. K. 


Automatic Landings by 
Radio 

B LIND landings by the use of instru¬ 
ments are not new and their technique 
has been fully described in these columns. 
But pilots seem to over-control when mak¬ 
ing instrument landings. A new system has 
now been developed by United Air Lines, in 



Antenna for automatic landing* 


which a combination of the automatic pilot 
and radio control ha* resulted in landings of 
wonderful precision and smoothness. A 
series of 250 tests has been highly success¬ 
ful. 

The system consists of two radio beams. 
One is a directional beam sent out by a 
special transmitter operating on 232 kilo- 
rycletwThia is the runway marker beam 
which is narrow—only five feet wide at the 
landing circle at the middle of the airport, 
und only ten feet in width at the boundary 
of the held. 

The second radio signal is the landing 
beam sent out from a transmitter operating 
on 93.000 kilocycle*. This is a curved beam 
following the normal gliding path of a 
transport plane. The beam is transmitted 
along the runway, gradually curving up¬ 
ward until it is 60 feet above the ground at 
the border of the field, 

A special antenna is used on the nose of 
the transport for reception of these *lgn$K 
as indicated on the photograph. 0n the in¬ 
strument panel of the plane is a 
devioe which hat two needles, one ▼ertfcal 
and one horizontal, operated by the electrb 
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cal impulses from the directional and land' 
ing beam stations. The vertical needle regis¬ 
ters the location of the plane with respect 
to the runway markers beam, while the 
horieontol indicator reoords the position 
with respect to the curved landing beam. 

The pilot preparing to make an auto¬ 
matic landing intercepts the landing and 
runway beams at an elevation of approxi¬ 
mately 1000 feet, at a distance of five miles 
from the airport. After he has so maneu¬ 
vered the plane that it is exactly on the 
landing and runway beams as indicated by 
the two needles, the flier throttles down to 
a speed of approximately 80 miles an hour 
and then turns over the controls to the 
automatic pilot. The human pilot now takes 
his hands and feet off the controls and con¬ 
centrates his attention on the instrument 
with the two pointers. Occasionally he 
adjusts a knob on the automatic pilot con¬ 
trol, if the needles indicate deviation from 
the prescribed course. Otherwise the device 
does all the work. The transport follows the 
curved beam which gradually flattens out 
as it approaches the runway, and the plane 
comes down and makes a perfect two-point 
landing with tail up. Then it is up to the 
pilot to apply the brakes, just as soon as 
the tail wheel also touches the ground. 

This combination of radio guidance and 
automatic pilot is truly a remarkable ex¬ 
ample of modern applied science.— A. K. 

British Air Progress 

G REAT BRITAIN is meeting Germany’s 
' effort in the air most energetically. 
Planes are being built by the hundreds, and 
it is reported that fighting ships in produc¬ 
tion will have a high speed in excess of 
300 miles an hour. In one particular aspect 
of military aviation the English probably 
lead the world; namely, in their robot air¬ 
planes, controlled from the ground by radio 
(as already described in these columns). 
For the time being, these robot planes are 
not being built for the romantic task of 
bombing the enemy without risking a pilot’s 
life, but for the more prosaic, useful task 
of serving as target planes. No other air 
service has available a moving target of this 
type, and its value in aircraft training is 
indisputable. 

Hitherto the surface vessels engaged in 
controlling the flight of robot airplanes have 
been any available cruisers fitted with the 
special radio apparatus required. The sys¬ 
tem worked admirably when the number of 
pilotless target planes was limited and fir¬ 
ing practice comparatively rare. But an in¬ 
crease in numbers of such targets, and more 
time devoted to anti-aircraft gunnery, have 


made imperative the use of a special mother 
ship. This will be the Argus, an obsolete 
aircraft carrier, which will carry special 
gear for launching and salvaging the robots. 

In another item of English news, we find 
a description of well equipped ambu¬ 
lance planes. Besides medical stores, oxygen 
tanks, and so on, these planes carry an 
oxygen tent consisting of a collapsible ex¬ 
panse of airtight sheeting which can be 
lowered over the patient’s head and shoul¬ 
ders, and also a blood transfusion apparatus. 
Curious additions to flying equipment! 

One of our photographs shows a recent 
addition to the British air forces—the West- 
land “army co-operation” monoplane. Com¬ 
partments for both pilot and observer are 
carefully enclosed. The pilot is placed above 
the wing to have ample vision in front. Cock¬ 
pits are as carefully heated and a9 com¬ 
fortably arranged as in commercial air¬ 
planes. Gone are the days when fighting 
pilots were fully exposed to the airstream. 
The W estland carries both the Handley- 
Page slot and the flap.— A. K. 

Selling Air Transport 
to the Public 

T HE business of the airlines grows both 
steadily and rapidly. We have often 
had occasion to comment on the wonder¬ 
ful technical developments which arc a par¬ 
tial explanation of this growth, but the air¬ 
lines are also making a strong, conscious, 
and continuous sales drive to secure more 
customers. 

They are particularly anxious to get a 
man or a woman into the air for the first 
time. Some people just cannot decide about 
this. One business man closed an argument 
about taking a first flight by saying: “Young 
man, I would feel about as secure in an 
airplane as an elephant hanging head down 
over a cliff with one leg tied to a daisy.” 
Accordingly “first fliers” are sought in every 
possible way just as “first voters” are the 
object of special solicitude by politicians. 

Airline executives endeavour to dispel 
the notion that pilots are intrepid explorers. 
They are not. They are just good pilots, 
with fine mechanical knowledge of their 
planes and engines. 

Every important city in the United States 
now boasts an airline ticket office. Young 
men are selected for these offices and for 
outside promotion work with the greatest 
care, and are given a two months’ schooling 
in the Reservations Department. 

In line with this policy, pilots must be 
fairly young, good looking, and courteous. 
We have heard a great deal of stewardesses. 
Now stewardesses are to be displaced by 
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er studied l>efore. 
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Instruction in skilled aircraft work at the Boeing School of Aeronautics 


stewards, and these men are to be as good 
as stewards on a crack ocean liner. 

The attitude of the insurance companies 
in regard to life and accident policies of 
air travelers was at one time exceedingly 
hostile. By statistical studies and by fre¬ 
quent papers read before insurance so¬ 
cieties, the aviation people seem to have 
proved their point to the satisfaction of the 
insurance men. Thus D. T. Harvey, Vice- 
President of the Massachusetts Indemnity 
Insurance Company* recently wrote as fol¬ 
lows: 

“Concerning the comparable hazards of 
the various modes of transportation avail¬ 
able to-day, this company has, on a basis 
of experience, promulgated a ruling that 
executives or salesmen traveling by air on 
regularly established air lines are to he 
classified as ‘A,’ whereas executives or 
salesmen traveling by automobile are to be 
classified as ‘B’ risks.” 

Such efforts, among others, are legitimate 
and evidently efficacious.— A. K. 


80 PERCENT FORECASTS 

/CONTRARY to general opinion 
^ which hold* that the weather 
man is nearly always wrong, he is 
right over 80 percent of the time 
in forecasting the weather, accord¬ 
ing to Dr. J. H. Kimball, meteor¬ 
ologist in charge of the Govern¬ 
ment’s bureau in New York, 


A Shortage of Skilled 
Airplane Workers? 

W E are credibly informed that there 
is actually a shortage of skilled me¬ 
chanics in airplane factories. This is under¬ 
standable because the Army and Navy are 
placing large contracts for fighting aircraft, 
because the construction of private plane# 
is growing, because traffic on the airlines is 
growing so rapidly that equipment has to* 
be expanded or replaced, and finally be¬ 
cause the work in the airplane factory is 
of a highly specialized cliaracter. In what 
other industry have bo many minute rivets 
to be inserted? Where else it sheet metal 
of such minute thickness placed over large 
areas? Where else, in big construction, is 
*o much accuracy needed? Where else does 


nafety depend so much on skilled work¬ 
manship? To meet this shortage—which 
may be only temporary, young men should 
be warned—trade schools all over the coun¬ 
try are giving attention to aircraft handi¬ 
work, and many high schools are giving 
vocalional courses in this field.— A. K . 

Can Science Save 
Civilization? 

W HEN an entomologist looks at an ant¬ 
hill and writes learnedly and inter¬ 
estingly about what happens in that insect 
community, that, admittedly, is science. But 
when social workings of a nation or the 
world are viewed with a critical, scientific 
mind, the cry is likely to arise: “That’s not 
science.” 

Physicists, chemists, and biologists have 
been reluctant to admit economics, politi¬ 
cal theory and practice, history, and sociolo¬ 
gy into the category of “science.” But an 
increasing volume of scientific voices has 
warned that those who give new command 
of natural forces have an obligation to see 
that research is put to socially safe uses. 

An eminent British man of science. Sir 
Richard Gregory, Bart., editor of Nature , 
is the latest to urge that “it is the duty of 
men of science to assist in promoting more 
worthy uses of the new powers they are 
continually placing in the hands of the 
community.* Otherwise tbe world seems 
likely to be reduced to “a place of dust 
and ashes.” 

“The impacts of science with society are 
now so numerous that scientific studies in 
the mlm of social biology are even more 
necessary for civilized life than researches 
in the physical sciences,” Sir Richard con¬ 
tends. 

“It is an ironical comment upon modern 
civilization that the social reaction to the 
gifts of plenty made possible by the progress 
of scientific knowledge is not a correspond¬ 
ing increase of human welfare but distress 
and unemployment and the prostitution of 
scientific effort to purposes of d«itruetkm. 

“In so far as science has brought about 
increased control over the forces cTf Natart, 
it accepts responsibility ipr lhesa oondi^bns- 
h insists, however* that each deplorable 
consequences are not essential* bat are due 
to the naglect of the application of sciemlfic 
methods to the solution of *s«M problems. 
“Our distributive and economic system 
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rematas on the basis of a pre-seientific age, 
wholly unadjusted to the needs of a chang¬ 
ing world, and unable to bear the burdens 
placed upon it hy the problem of new and 
almost incredible abundance* 

“Science can provide the world with 
everything required for the maintenance of 
a growing population in a rising standard 
of comfort; but there are no accepted prin¬ 
ciples for the right use of the new powers* 
and international agreements are mainly ad* 
justments of national interests conceived 
in conhned political atmospheres and de¬ 
termined by expediency. While thU spirit 
prevails, the prospect of finding a formula 
which will unite civilized peoples for the 
general well-being of humanity seems al¬ 
most hopeless. 

“A regenerative influence is required to 
save civilisation from disaster* and the 
mission of science in the changing world of 
today should be to introduce it into the field 
of social biology, and thus enable us still 
to believe in the highest destiny of man.” 
—Science Service. 


PARSEC 

VK/ HEN astronomers speak of a 
™ parsec, think of it as 3.26 light 
years or 200,000 times the distance 
from the earth to the sun or 20,- 
000,000,000,000 miles—any one of 
them will do. And don’t get dizzy 
if a star is said to be distant one 
megaparsec—a million parsecs! 


Synthetic Rubber 
Printing Plates 


M ADE of an oil-proof, moisture-proof 
synthetic rubber that can be vul¬ 
canized and processed just as natural rubber 
is, a new type of printing plate has been 
developed and placed on the market which 
is said to have marked advantages over the 
rubber plates now in use. 

The synthetic rubber, known under the 
trade name of “Thiokol,” has been suc¬ 
cessfully used for blankets for newspaper 
presses and, outside the printing industry, 
for gasoline hose and tubing, gas cells for 
lighter-than-air craft and cable sheathing. 
It comes in sheet, liquid, and powder form. 
Plates made of it are said to be completely 
impervious to the action of the chemicals 
contained in printing inks and to gasoline, 
kerosene, and other washes. 

Other advantages claimed for the plates 
are that they materially reduce the time 
required for makeready as compared with 
metal plates, use anywhere up to 50 percent 
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A curved synthetic rubber printing 
plate, and an example of iti work 

less ink, practically eliminate offsetting and 
the need of slipsheeting, ffre senstive on the 
press, print detail sharply and clearly, wear 
longer than rubber plates, do not swell or 
deteriorate on exposure to air, chemicals, 
or moisture, and do not squash. They can be 
used for the same types of printing as plates 
made of natural rubber, including posters, 
folders, broadsides, catalogs, cutouts, and 
so on. 

The “Thiokol” plates can be molded from 
type forms, line engravings and halftones 
of up to 120 line screen. They can be mount¬ 
ed on either wood or metal base—a lami¬ 
nated wood base is recommended for most 
purposes—and can also be furnished glued 
to a metal back for use on patent base in 
the same way as 11 point electrotypes. They 
have been used for both flat and curved 
plates as shown in the illustrations. 

In making “Thiokol” plates a sheet of 
matrix board, previously heated, is placed 
over the type form or engraving, very much 
as in the making of a stereotype matrix. 
Over this in turn is placed a thin sheet of 
tin, brass or steel to prevent the matrix 
from sticking to the top of the press, pres¬ 
sure is applied, and the matrix is taken 
from the form and cleaned off for plate 
making. 

A “charge” of the “Thiokol” in powder 
form—as much as is needed to make the 
plate—is then spread over the matrix, pres¬ 
sure is applied again, usually in a hydraulic 
press, and in about six minutes the plate is 
made. After trimming and mounting, it is 
ready to put on the press. Thirty-five min¬ 
utes, it is stated, is liberal time for making 
a plate from start to finish. 

Printers having equipment for molding 
rubber plates can use it also for molding 
“Thiokol” plates. For those who do not. it 
is necessary to ship their original forms to 
“Thiokol” plate makers. 

Freezing to Death is Fun 

S IR JOSEPH BARCROFT, one of the 
world’s leading physiologists, described 
at Yale experiments to which he had sub¬ 
jected himself in order to find out what 
happens to the mind in the early stages of 
freezing to death. Speaking on the Dwight 
H. Terry Lectureship, Professor Barcroft, 
who is professor of physiology at Cambridge 
University, told how he had deliberately 
lowered his temperature to a point ap¬ 
proaching unconsciousness. 

“What comes back when I recall the at¬ 
tempt to reduce my body temperature?” he 
said. “Certain effects on the heart were in¬ 
teresting but in no way arresting, but what 
conies back is the effect on my mind. There 
was a moment when my whole mental out¬ 
look titered. As I lay naked in the cold 
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Magazine of Cosmic News 

T hrough the ages, the stars have 
had a dominant influence on the 
human heart and mind. Today more 
than ever Man is interested in the 
wonders of the heavens. 

Young and old, in increasing num¬ 
bers, want to know the story of the 
Universe; want to know about our 
sister planets; about the suns that 
suddenly flare up in the sky, perhaps 
exploding, perhaps colliding with 
other stars. As they gaze upon the 
star-strewn sky, they want to vision 
the soul-stirring mosaic of Time that 
stretches back into an endless past 
and forward into an illimitable fu* 


Each month THE SKY, Bulletin of 
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readers a fresh installment of the fas¬ 
cinating Drama of the Skies. When a 
new star, meteor showers or a bril¬ 
liant comet flash upon the sky, or 
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SKY covers these events with the ac¬ 
curacy of science and the spot-news 
speed of the Five-Star Final. 
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HEALTH 


How Much Do You 
Really Know About It? 

If you are a business man, a farmer, a 
golfer, you probably read a magazine 
devoted exclusively to these interests. . . . 
All well and good. . . . But how infinitely 
more important is the subject of YOUR 
HEALTH AND HOW TO KEEP IT. 

HYGEIA, the health magazine, is 

published by the AMERICAN MEDICAL 
ASSOC I ATT ON to help you keep posted on 
this vital subject. Its interesting, accurate 
articles and stories are written in the infor¬ 
mal friendly style you like best. Each is*ue 
is brimful of answers to puzzling questions 
which you have long wanted intelligently 
answered. 

PARENTS welcome HYGEIA because it 
is a storehouse of practical health aids for 
the whole family. Everyone enjoys and 
profits by the timely articles, poems, stories 
and pictures. 

BUSINESS AND PROFESSIONAL 
MEN read HYGEIA to catch up with cur¬ 
rent health developments which will help 
them keep fit. They like the lack of ballyhoo 
and the clear, unconfused way in which 
HYGEIA’s information is presented. 

T EACHERS and STUDENTS find in 
HYGEIA a wealth of live material on medi¬ 
cal science, anatomy and physiology, and the 
principles of healthful living. Also, es¬ 
pecially for them, Dr. J. Mace Andress con¬ 
ducts the “School and Health” Department. 
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Issue 
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Medicine Keeps Step 
with the Machine Age 
• Microbes in the Ser¬ 
vice of Man • Frost¬ 
bite • Medical Routine 
—From Birth to Ado¬ 
lescence • Common 
Household Accidents • 
Kidney Disease • The 
Germs We Live With: 
Spirochaeta Pallida • 
Healthful Sweets for 
the Holidays • Curious 
Stories About Health. 
XVI. • Just Dust (A 
Story) • The Happy 
Hippo 

• 

6 months o f $ 

HYGEIA 

and free booklet 



"ANSWERS TO POPULAR 
HEALTH QUESTIONS'’ 

A 04-page booklet everyone finds of interest and 
value. IF YOU SEND YOUR REMITTANCE 
NOW! 

AMERICAN MEDICAL ASSOCIATION - ' « ™ 

535 North Dearborn Street—Chicago 

A You may enter my order for the 6-month introductory sub- 
Hcription to HYGEIA, and fiend me the premium booklet, 
“Amwers to Popular Health Questions”. Remittance of $1.00 
is inclofied. 


room I had been shivering and my limb* 
had been flexed in a sort of effort to huddle 
up, and I had been very conscious of the 
cold. Then a moment came when I stretched 
out my legs; the sense of coldness passed 
away, and it was succeeded by a beautiful 
feeling of warmth; the word *bask’ most 
fitly describes my condition: 1 was basking 
in the cold. What had taken place, 1 sup¬ 
pose, was that my central nervous system 
had given up the fight, that the vasocon¬ 
striction had passed from my skin, and that 
the blood returning thither gave that sensa¬ 
tion of warmth which one experiences when 
one goes out of a cold-storage room into 
the ordinary air. Perhaps I can express the 
change which took place in another way. 

“Up to the point at which shivering 
ceased, nature fought the situation; my in¬ 
stinct was to be up and about, an effort of 
will was necessary to remain the subject 
of the experiment; after that point I gladly 
acquiesced, initiative had gone. Doubtless 
. a second and more advanced stage would 
follow in which inertia would lapse into 
unconsciousness. For I suppose that, had the 
experiment not ended at that point, my tem¬ 
perature would have fallen rapidly and I 
was on the verge of the condition of travelers 
when they go to sleep in extreme cold never 
i again to awake.” 


OIL—COAL 

HTHE nation’s visible oil supply 
would cover the state of Ohio 
with a pond three quarters of an 
inch deep; the total supply of coal 
in the country, if spread over the 
same state, would be 76 feet deep. 


Address. 


Grasshopper Bait 

U SE of odors to attract insects to eat 
poisons prepared for them has been 
shown to be effective in controlling many 
types of insect pests. Cotton boll weevils 
are attracted by certain organic amines, and 
the Japanese beetle can be lured into a trap 
with geraniol, the principal constituent of 
the odor of geranium. The latest addition 
to the list is the use of amyl acetate (some¬ 
times called banana oil) to attract grass¬ 
hoppers, The following mixture has been 
suggested as an effective poison for grass¬ 
hoppers: bran, 100 pounds; salt, 5 pounds, 
sodium arsenite, 1 pound; molasses, 2 gal¬ 
lons; water, 6 to 8 gallons. After thorough 
mixing, 3 ounces of technical amyl acetate 
(technical grade is preferred because of its 
stronger odor) are added and the mixture 
broadugst or spread where grasshoppers can 
get it. This mixture is said to be sure death 
to grasshoppers.— D. H. K. 

Aluminum Mail 

F IFTEEN THOUSAND aluminum ring. 

went into the making of an actual re¬ 
production of the armor worn a thousand 
years ago by the Vikings. This modem 
Brynje (ring armor) was made by Otto 
Goetzke, vice president of Church & Com¬ 
pany, jewelry manufacturers. It is believed 
to be the only complete costume of its kind 
in existence. It took three years of part-time 
work and an infinite amount of patience to 
complete it. The reproduction weighs only 
five pounds, whereas its iron equivalent 
would weigh 15 pounds. 
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Chain mail made of aluminum rings 


Mr. (roetzke says that the only point in 
which his armor differs from that of the 
Vikings is that he did not close the rings, 
while the Vikings overlapped their rings 
and joined them together with rivets. 


New Role for Chlorophyll 

HAT chlorophyll, the green pigment 
usually associated only with the leaves 
of plants, is found also in lettuce seed and 
may be the agent through which light 
stimulates germination of light-sensitive 
seed, has been discovered by Lewis If. Flint, 
Bureau of Plant Industry, l nited States 
Department of Agriculture, ami E. D. Mc¬ 
Alister, Division of Radiution and Organ¬ 
isms, Smithsonian Institution. 

Thus it is believed that the chlorophyll 
not only is important in the manufacture 
of plant food in the leaf, hut also plays a 
big part in germination due to its sensitivity 
to light rays. 

A little more than two years ago Flint 
discovered that certain lettuce seed which 
failed to start growth under ordinary condi¬ 
tions would germinate in 24 hours if soaked 
for an hour or longer and exposed to sun¬ 
light or the proper kind of artificial light. 

First the physiologists adopted tin* prac¬ 
tice of soaking the seed before making the 
germination test. This seemed to help in 
breaking the dormancy. In the soaking 


process seed was generally exposed to a 
diffused light for a short time. This sug¬ 
gested that light might have something to 
do with the germination. 

Subsequent tests showed that light did 
play an important part in starting the seed 
growth. First light tests were made with an 
ordinary Mazda lamp and the seed was 
exposed for 10 minutes. Results were easily 
noticeable when 100 minutes of soaking and 
10 minutes of light exposure gave 90 percent 
germination in seed that would not ger¬ 
minate at all in darkness. 

Exposure to direct sunlight for four to 60 
seconds produced the same effect, and it 
became of interest to find out which rays 
of light were producing the effect. 

Flint continued his-Je^s along this line 
by “breaking” a light ray into its compo¬ 
nent parts, ranging from the ultra-violet 
short rays to the infra-red long w r aves. The 
lettuce seed w r as tested under the various 
light wavelengths to determine the ger¬ 
mination trends from this standpoint. 

Results were fairly uniform inasmuch as 
tlie seed showed a negative reaction to the 
short violet rays with the promotion of ger¬ 
mination reaching its peak in the yellow, 
orange, and red, or longer rays. 

Physiologists discovered long ago that 
the chlorophyll in the plant absorbed large 
quantities of violet and blue short rays as 
well as the orange and red long rays as 
shown in the graph. The medium length 
green rays passed on through without any 
noticeable effect. 

Tests with the seed showed that the ab¬ 
sorption of the violet and blue short rays 
corresponded with ahsorption of the chloro¬ 
phyll in the leaf, hut that these rays had a 
negutive or holding-back tendency in the 
germination tests. Howcvet, the seed fol¬ 
lowed the same general tendencies in ab¬ 
sorbing large quantities of the orange and 
red rays which tended to promote germina¬ 
tion. Also, like the plant chlorophyll, the 
seed response to the medium-length green 
rays was comparatively little. 

In regard to these findings, Flint and Mc¬ 
Alister declare: 

“The close analogy between the critical 
wavelengths of radiation influencing seed 
germination and the critical wavelengths of 
radiation absorbed by chlorophyll and allied 
pigments places a distinct emphasis upon 
what perhaps is a new and promising view¬ 
point. 

“With an increased interest in qualitative : 
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Make ordinary Stones 
look like 

PRECIOUS GEMS 


YOU Can Indulge in Thi$ 

Fast Growing HOBBY 

Pick up the pretty stones you find on your 
travels or hikes and turn them Into beau¬ 
tiful gems or buy precious gems In the 
rough and with your own hands produce 
brilliant faceted stones for Jewelry or for 
your collection. 

Nothlm mors 

INTERESTING, ENTERTAINING. EDU¬ 
CATIONAL. GEM CUTTING NOW MADE 
r EASY with ths New 

Johns gem cutter 

A complete, portable unit with foolproof pre¬ 
cision facet cutting attachment Convenient an<! 
easy to use in any room of the home without 
damage to aurroundlngs. Full Instructions for 
the beginner—Just Bet the machine on a table 
and start to work 

Price—with A.C. Motor and all ac¬ 
cessories $34.50 

Without Motor 27.50 

Write for folder 

THE JOHNS COMPANY 

Sappington, St. Loaia County Mo. 


"Heaven and Hell” 



With • sketch of Swodoahorg’s lift 
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of EMANUEL hWEDLNBORO. sum - 
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IPrffc for complete Hit of publication • 


SWEDENBORG FOUNDATION, Inc. 
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THE MECHANISTIC AUTONOMY OF NATURE 
with 1935 and 1936 lupplamcnts on 

The New Vortex Atom 

131 pages, 27 diagrams 
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Neon atom. Each heavy line represents one 
vortex-ring, viewed edgewise. Tne neon vor¬ 
tex-atom consists of one central helium 
group and four peripheral helium groups. 
Its properties should therefore be similar to 
those of helium, which is actually the case. 
This perfect agreement between atomic 
structures and properties in the vortex the¬ 
ory stands out in sharp contrast to the utter 
lack of such agreement in the nuclear the¬ 
ory. Copyrighted 1933 and 1934 by Carl F. 
Krafft. 

Price, postpaid, £1.00. 

Money must locoiupany order. 

C. F, KRAFFT 

2510 Q S«./n.W., Waahtncm, D. C 
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25 SAMPLES 


OP THE 


FINEST CIGARS 
YOU EVER SMOKED 

|00*©»T| 

’ PAID r 
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0NLY*|2?! 
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LMEN0ARES1 

poizes. Cigars up to 
L now only mad* 
and sold to a 
prlvata trada. 

mo he them 
1*11. If they 
are not entirely 
satisfactory we will 
refund your money in full . 

8iw» Resr. Prle* 
LARGO MIDGETS . « 4 (/ 5c itraight I 
ROYAL QUEENS . . 5" 7c 
COR. PANETELAS EX. 314" 2 for 15c 1 

LARGO PERFECTOS , 314" 8c straight j 
EXCEPTION ALES . . 5VV' 10c " 

These cigar* are mode by expert 
workmen and contain the finest 
blended Havana and domestic filler. 
Conn. Shade wrapper and Broadleaf 
Binder. Each cigar individually 
banded, cellophaned and identified. 


ICHROME POCKETI 
CIGAR CASE 

| with “Oat Acquainted Or der" 
gl.lOUaiy, 

*• Mto. C.0.0. ertor* lie axle*. 

EDWIN CIGAR CO. Established 1903 
too B last lata Str**t, H+w Varfc CKy 

J Here is $1.00. Send me, postpaid, one 
I ALMENDARES SAMPLER (25 cigars) and 
| chrome pocket cigar case. 

J NAME.. 
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CYCLOPEDIA of 
FORMULAS 

Hy Albert A. Hopkiins 

DRESSED in an attractive new 
binding, stronger and more 
flexible than the old, this stand¬ 
ard reference is an indispensa¬ 
ble unit for libraries, labora¬ 
tories, research shelves and the 
home. Librarians tell us it is 
one of the most frequently con¬ 
sulted books and its well-worn 
condition, wherever found, at¬ 
tests its usefulness. Over 15,- 
000 formulas cover every con¬ 
ceivable application. - $5.50 
postpaid domestic. 

SCIENTIFIC AMERICAN 
24 West 40th Street New York 


light effects the results in this test emphasize 
the desirability of more adequate knowledge 
of the quality of light at the earth’s surface 
and the modification of that quality with 
time of day and year, with altitude, and 
with water vapor in the earth’s atmosphere.” 


Artificial Breeding Makes 
Eggs More Fertile 

S IMPLIFIED methods for artificial breed¬ 
ing of poultry, which in tests produced 
higher fertility than natural mating, have 
been developed by poultry scientists of the 
United States Department of Agriculture. 
A 97 percent fertility of eggs was obtained 
by these new methods aa compared with an 
average of 85 percent in the natural mat¬ 
ings at the National Agricultural Research 
Center, Beltaville, Maryland. 

The new methods make it possible to fer¬ 
tilize more than a hundred hens daily from 
the semen of a single rooster. It is easy to 
breed one to two hens a minute by the 
artificial method. Ordinarily, poultrymrn 
provide a male for each 10 or 15 birds in 
their flocks during the breeding season. 

The scientists found they could collect 
semen from male birds by stimulating cer¬ 
tain nerves. The process is repeated on dif¬ 
ferent males until the desired quantity is 
collected. In fertilizing a hen, her abdomen 
is pressed gently until the oviduct protrudes. 
A syringe is then used to put the semen 
into the oviduct. Two or three drops of 
undiluted semen injected daily into a hen 
are sufficient for maximum egg fertility. Pre¬ 
viously, hens have been bred artificially by 
collecting the semen a male has deposited in 
the oviduct of one hen and transferring it to 
other hens. 

With the new procedure, hens in battery 
plants can be inseminated without trans¬ 
ferring them from their laying quarters. 
Otherwise, it is necessary to remove the 
hens from their laying batteries to floor pens 
or other quarters for natural breeding. These 
new artificial methods also promise to be of 
great value in cross-breeding experiments, 
especially in cases where it is difficult to 
get fertile eggs. Test9 by the Department 
show that natural mating almost never pro¬ 
duces fertile eggs when either the female 
or the male is four times as heavy as its 
mate. 


HEAVY FOOD 

LD Mother Earth is putting on 
weight at the rate of nearly a 
pound an hour, on a diet consisting 
of stone and iron. This material 
comes in the myriads of shooting 
stars which enter the earth’s atmos¬ 
phere every 24 hours. 


1 , 000,000 Volts 

T HE accompanying illustration shows the 
1,000,000-volt, direct current, electro¬ 
static generator designed by Dr. John G. 
Trump of the Massachusetts Institute of 
Technology for the Huntington Memorial 
Hospital in Boston, where it will be har¬ 
nessed to a huge X-ray tube for the pro¬ 
duction of high voltage short waves of gTeat 
penetrating power for the treatment of 
malignant diseases. 

The new generator is expected to be 



High-voltage electrostatic generator 


capable of producing a greater intensity 
of gamma-type rays than the combined out¬ 
put of all the radium available for medical 
use. It is expected to be ready for operation 
late this winter. 

The big cascade-type X-ray tube to be used 
with the generator will be made up of 20 
porcelain sections about 12 inches in di¬ 
ameter with diaphragms between each sec¬ 
tion to focus the stream of high-speed 
electrons in their passage from the upper 
end to the gold target at the bottom. The 
treatment room is directly under the gen¬ 
erator and will be equipped to accommo¬ 
date as many as three patients at once. 


Honest Weicht 

V ERIFICATION of the honesty of heavy 
duty scales has occupied the minds of 
Government officials in many places this 
autumn. The state of Pennsylvania has 
bought special equipment and announces 
that it will check every big scale in the 
slate. The National Bureau of Standards 
reports that it is going over every Federal 
scale. Other communities which operate 
special trucks with test weight equipment 
include the District of Columbia, the City 
of New York, and the State of Massachu¬ 
setts, according to a report of the Autocar 
Company, whose weight-testing truck ap¬ 
pears to be standard and is used by all the 
above authorities. 


SlEET'DaNGER 

A SOLID wall of frozen sleet on the 
windshield is a winter driving peril 
most car owners vividly remember. Special 
fans, heaters, flexible tubing to direct the 
car heater output against the glass, chem¬ 
ical solutions, and so on have been used to 
combat this hazard with varying success. 

The newest sleet-removing device, called 
Sleet-Master, is a spar© wiper blade, to 
hook on in a second, in place of the regular 
rain blade, whenever sleet strikes. It both 
melts the sleet and wipes the windshield 
clear. Entirely self-contained, it requires no 
connections, puts no load on battery or 
motor. It comes complete with two refills 
made of salt and an ingredient which re¬ 
tards the tenden<ty of salt to dull car finish. 
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CURRENT BULLETIN BRIEFS 

(Bulletins listed ss being obtainable through Scientific American can be supplied only by mail) 


Sharp Focus and Accurate Exposure, by 
Dr. W. Kroas, is a little 46-page book 
for the amateur photographer who is par¬ 
ticularly interested in obtaining the best 
possible results with his camera. Illustrated 
with photographs and drawings pertinent 
to the text. American Photographic Pub¬ 
lishing Co. f 428 Newbury Street, Boston, 
Mass.—40 cents. 


More Goods for More People is a 13-page 
booklet discussing the tremendous part 
played by invention and the mechanization 
of factories in solving the problem of raising 
the standard of Jiving of the American peo¬ 
ple. Write for Bulletin 1236A to Scientific 
American , 24 West 40th Street , New York 
City. — 3-cenl stamp. 


R F SON A NCE AND ALIGNMENT is a 91-page 
book, board covers, written for the radio 
service man. It covers briefly and succinctly, 
with pertinent illustrations, the subjects of 
the title as applied to modern radio main¬ 
tenance, John F. Rider , 1440 Brouduav , 
New York City.—()0 cents postpaid. 


Dowthf.rm for Hunt Temperature Hem 
Transfer Systems is concerned with the 
efficient transfer of high temperature heat 
in industrial plants. Illustrated with nu¬ 
merous line drawings, photographs, and 
charts. Write for Bulletin 1236B to Scien¬ 
tific American, 24 West 40th Street, New 
York City. — 3-cent stamp. 


List of Inspected Household Electrical 
Appliances is, in main, a tabulation of 
all types of electrical equipment, giving the 
names of manufacturers of approved ap¬ 
pliances so that they can be readily identi¬ 
fied, Under writers 9 Laboratories , 207 Last 
Ohio Street, Chicago, III. Crates. 


Research . . . and Improved Equipment 
tells the story of present-day Pullman 
cars, for steam, electric, und Diesel operated 
trains, as well as other rolling stocks de¬ 
veloped by the Pullman-Standard Car 
Manufacturing Company. Write for Bulle¬ 
tin 1236C to Scientific American , 24 West 
40th Street , New York City. 3-cent stamp. 


Common Mushrooms, by Leon L. Pray, de¬ 
scribes and illustrates a number of the 
most common and conspicuous mushrooms 
of the United States. Enough infoimation 
is presented to enable a cureful observer to 
distinguish the more important species. A 
bibliography on the subject is also given. 
Field Museum of Natural History , Chicago , 
111.—50 cents.' 


Rainfall Intense-Frequency Data pre- 
senta tables and maps that give the 
statistical probabilities of excessive rain¬ 
fall in the continental United States. Pre¬ 
pared by Dr. David L. Yarne.il, of the 
Bureau of Agricultural Engineering, it ia 
of particular value to engineers and stu¬ 
dent* of weather. Superintendent of Docu¬ 
ments , Government Printing Office, Wash- 
ington, D . C.— 10 cents coin. 


The Story of Fire is a small pocket-size 
booklet which tells of man’s use of fire 
from the Paleolithic Age to the present day. 
Write for Bulletin 1236D to Scientific 
American , 24 West 40th Street, New York 
City.- - 3-cent stamp. 


New York Advancing; A Scientific Ap¬ 
proach to Municipal Government is in 
the nature of a composite report of the un¬ 
dertakings of all departments and boroughs 
of the city. It contains 358 pages plus a 
comprehensive index and is nicely printed 
with fine illustrations. Municipal Reference 
Library , 2230 Municipal Building , New 
York City.—50 cents. 


Air Conditioning and Automatic Heat¬ 
ing for the Home, by U’illis II. Carrier, 
describes and illustrates typical applica¬ 
tions for lx>th oil and gas fuel. Write for 
Bulletin 1236E to Scientific American, 24 
W'est 40th Street, New York City .--3-cent 
stamp. 


Annual Report of the Smithsonian In¬ 
stitution, 1935, contains 465 pages of 
selected papers on scientific subjects such 
as weather, astronomy, cosmic rays, elec¬ 
tricity, vitamins, atoms, biology, fish, butter¬ 
flies, flight, ancient man, archeology. Super- 
intendent of Documents, Washington, )). C. 
-- $ 1 . 00 . 


Ain Operated Coni rollers explains in 
non technical language the principle of 
operation of many different types of con¬ 
trolling devices for use in various indus¬ 
trial applications. Write for Bulletin 1230F 
to Scientific American, 24 West 40th Street , 
New York City. — Gratis. 


The Development of the Asphalt Jetty 
for Harbor Protection, by Colonel 
F. B. Wilby, U. S. A., is an 8-page illus¬ 
trated pamphlet of particular interest to 
engineers concerned with the protection 
of water front property. The Asphalt In¬ 
stitute, 801 Second Avenue, New York City. 
— Gratis. 


Great Forest Fires of America, by John 
D. Guthrie, is a plea for the prevention 
of forest fires, dramatized by a brief yet 
gripping series of reports of fires which have 
devastated largo forest areas of the United 
States. Campers can help the cause by fol¬ 
lowing the four rules laid down on the in¬ 
side front cover of this booklet. U. S. De¬ 
partment of Agriculture, Washington, D. C. 
— Gratis. 


Facts About Metal Polishing is a 40-page 
illustrated booklet, pocket size, that cov¬ 
ers the subject of the title from the view¬ 
point of industrial polishing. It defines the 
various polishing operations usually em¬ 
ployed, and then tells how they are accom¬ 
plished and what types of polishing 
materials are to be used. Gives tables of 
materials. Norton Company , W orcester, 
Mass, — Gratis. 



Read that heading again if you think 
you’ve made a mistake. That’s right 
—80 Marlin Double Edge Blades, to 
fit standard double edge razors, for 
one dollar 1 No wonder most of the 
shavers in New Haven, where those 
straight-shooting Marlin firearms 
have been made since 1870, are al¬ 
ready using these new blades! 
Throughout the country, thousands 
of men are turning to Marlin, the 
scientifically hardened Swedish surg¬ 
ical steel blades with the scalpel 
edge. 

Stock up with Marlin blades now I 
Buy this “wholesale” package at the 
present volume price. You’ll have 
blades for a year or more, depending 
on how tough your whiskers are. 
Moreover, with your blades costing 
so little, you can enjoy the luxury 
of a new one as often as you like. 
Most men get many shaves out of 
every Marlin blade—but no matter 
how often you choose to change 
them, you save money at this as¬ 
tonishingly low price. 

MONKY-ftACK GUARANTCK 

Order a package of Marlin blades 
today. Use five, comparing them 
critically with any you've ever used, 
at ANY price. If not wholly satis¬ 
fied, return the rest of the package 
to us, and we’ll instantly refund your 
dollar, plus postage. 

Pin a dollar bill, check or money or¬ 
der to the coupon below and mail to¬ 
day for your big, “wholesale” pack¬ 
age of Marlin blades. You can’t lose 
under our liberal, money-back guar¬ 
antee. ACT NOW, and we’ll pay the 
postage! 



^ THE MARLIN FIREARM8 CO. 

83 Willow Street. New Haven. Conn. 

I enclose $1.00, for which please tend me 
a package of 80 Marlin Surgical Steel Raior 
Blades, double edge style. I understand 
that, if I do not like Marlin blades after 
using five, I may return the balance to you, 
and you will refund the full purchase price, 
plus postage. (If you prefer order: 

40 for 50c □ 160 for $2.00 □) 


Name 


I Stmt Addre.f . g 

■ City A State . 8 

LmmmmmmmmmmmmmmmmmmmmmmrnmA 








Books SELECTED BY THE EDITORS 


GREEN LAURELS 
By Donald Culross Pcattie 

HE author of the widely-read “Sing¬ 
ing in the Wilderness'’ has given us 
something else that sings, and a lovely 
song it is. ‘‘Green Laurels” is a hook for 
those who see more in nature than 
pedantic lists of facts—it is fine writing 
and fine natural history and a book 
likely to survive permanently, like the 
writings of Thoreau (there is much simi¬ 
larity). To state what would he tech¬ 
nically true—that it is a history of natu¬ 
ral history—would he to overlook its 
main point, though it has been given 
very favorable review in professional 
journals of science. The accounts of the 
lives of Buffon, Linnaeus, Lamarck, 
Cuvier, Audubon, the mad Rafinesque, 
Goethe, Darwin, Wallace, Fabre, and 
others are the vehicle for the author’s 
own expression, and the reader is not 
likely to be disappointed in what he 
gets, provided he has any poetry in 
him.—$3.95 postpaid.— A. G. 1. 

THE AMERICAN ANNUAL OF 
PHOTOGRAPHY 

1 ( )37' Volume Fifty-One 

0 amateur photographer’s library 
can be considered complete unless, 
it contains the latest edition of this well- 
known book. Each year it contains 
numerous articles by authors in various 
fields of photography, together with full- 
page reproductions of outstanding pho¬ 
tographs. This year's edition is no 
exception to the rule. Containing 321 
pages of text, including a miscellany of 
formulas and hints for the photographer, 
it measures up to established tradition 
in ever) respect. $1.65 postpaid.— 
A.P.P. 

THE MICROSCOPE 

By Simon Henry Gag(\ Finer. Prof. His¬ 
tology and Embryology , Cornell l Hi¬ 
rer sity 

O F all works on elementary micro¬ 
scopy this one by Professor Gage 
is and for many years has been the fore¬ 
most, the most comprehensive and the 
“central” book. It is the recognized 
standard text and handbook. That posi¬ 
tion could never have been held since 
1908 had the book not been frequently 
revised. This new edition is the six¬ 
teenth. The book now contains 593 
text pages, 313 figures and is quite a 
heavy chunk of a book. Its scope is: 
microscopes and their paTts, bright-field 


microscopes, lighting, experiments, po¬ 
larization, optics of microscopes, micro- 
spectroscopes, ultra-violet microscopes, 
interpretation of appearances, magnifi¬ 
cation and micrometry, drawing with 
the microscope, photographing with 
tlie microscope, cover-glasses, mount¬ 
ing, fixing, sectioning and so on, micro¬ 
incinerations (new chapter), history of 
microscopes. This is neither a stiff, ad¬ 
vanced treatise nor a light-weight book, 
but it gives microscope theory in terms 
that plain people can understand after a 
little study. An amateur microscopist 
who has no copy of Gage on his special 
shelf is like a man with a hole where 
his front teeth were.—$4.25 postpaid.- 
A. G. /. 


THE CRIME AND THE CRIMINAL 
By Dudley D. Shoenfeld , M.D. 

ITH the subhead “A Psychiatric 
Study of the Lindbergh Case,” this 
bqok presents many facts regarding this 
famous case that hitherto have not been 
known to the general public. The author 
figured largely in the apprehension of 
the murderer of the Lindbergh baby and 
followed closely the legal aspects of 
Hauptmann’s battle for life. The book 
is a complete record of the crime and 
trial as seen by the author.—$3.65 post¬ 
paid.— A. P. P. 


THE ANATOMY OF FRUSTRATION 
By H. G. fbClls 

HAT is wrong with human life? 
Why is the human race so frus¬ 
trated in politics, morals, education, and 
individual psychology? Why can't we 
do things right? These are the ques¬ 
tions about which Mr. Wells has built 
his newest book, which is evidently a 
statement of his thoughts about it all, 
placed in the mouth of an imaginary 
American industrialist named Steele, If 
you like Mr. Wells, you will like this, 
and if you don’t you doubtless will not. 
-—$2.15 postpaid.— A. G. 1. 

THE WAR IN OUTLINE 
By Liddell Hart 

ISCUSSIONS of the World W ar are 
legion. The various commanders, 
the diplomats on all sides, the expert 
tacticians have all contributed their 
share to the flood of studies of all phases 
of the War. Now comes a precis of the 
whole affair, written by one who has 


been acclaimed the greatest military his¬ 
torian writing today in the English lan¬ 
guage. Tersely, and perhaps sometimes 
in language that is too sharply clipped, 
he gives the story of the War from “The 
Spark and the Powder” through to the 
complete collapse of Germany. For 
those who wish to review the War in its 
broader details, without the difficulty of 
studying the finer points of strategy, this 
is a most admirable book. It has the 
merit of brevity, being only 285 pages 
long.— $2.15 postpaid.— F. D. M. 

COLOUR CINEMATOGRAPHY 
By Major Adrian Bernard Klein 

A LTHOUGH numerous and expensive 
- attempts at the production of col¬ 
ored motion pictures have been made 
during the past 30 years, it is only very 
recently that the changes in technology 
have made possible colored films that 
may be considered at all satisfactory. 
Even present-day films have occasional 
and very noticeable defects.This does not 
detract, however, from the credit due to 
llit* various workers in the field who have 
expended time and energy untiringly in 
the search for success. The present book, 
after an historical summary, explains 
the technical basis of colored motion 
picture photography and describes, in 
complete detail with pertinent illustra¬ 
tions, the various systems in use today. 
$7.20 postpaid. A. P. P. 

DYKE'S SELF STARTER 
By W arren A. Taussig 

SEI) in connection with that grand 
old book “Dyke’s Automobile and 
Gasoline Engine Encyclopedia” (17th 
Edition), tlie present book is a “self¬ 
instructor” on the subject of automobile 
engine starting devices. In the first sec¬ 
tion of the book is a series of questions 
with direct references to the Encyclo¬ 
pedia. Then follows a repair section and 
a series of special answers to the ques¬ 
tions in the first part of the book. This 
book is of no value to the reader with¬ 
out the Encyclopedia.— $1.40 postpaid. 
—“Dyke’s Automobile and Gasoline 
Engine Encyclopedia”— $6.50 postpaid. 
— A . P. P. 

CRIMES OF THE HIGH SEAS 
By David Masters 

<cr |THE scuttler may trap himself with 
A his own lies.” This statement by 
the author seems to be the keynote of the 
success of Admiralty Courts in defeat¬ 
ing the purpose of those who scuttle 
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ships for their insurance. This is one 
phase of the romance of the sea which, 
while it makes most interesting reading 
as this author presents it, has never 
reached the public in sufficient detail to 
show the prevalence of such crooked¬ 
ness. Mr. Masters, who has formerly 
written for Scientific American, has col¬ 
lected from official records the case 
histories of a large number of such 
crimes, some of which date back for 
many decades. He shows that shipping 
men, when they do plan such a crime, 
are equally as thorough in their schem¬ 
ing as are the crooks in the detective 
magazines of today. We recommend this 
for all those interested in the lore of tilt* 
sea.—$2.65 postpaid.- E. D. M. 

MEDICINE AND MANKIND 

By Doctors Pool , Watson , Haggard, 
Brooks , Draper , Kenned y, McCollum , 
and (barrel 

S EVEN popular medical lectures given 
at the New York Academy of Medi¬ 
cine by noted physicians have been pub¬ 
lished as the chapters of this book and 
they make fascinating reading: How we 
learned about the human body; medi¬ 
cine in the days of Louis XIV ; contribu¬ 
tions of the primitive American to 
medicine; the common denominator of 
disease; tin* organic background of 
mind; the story of the vitamins; and the 
mystery of death- these are the sub¬ 
jects.—$2.15 postpaid.— A. G. /. 


BEAUTY BEGINS AT HOME 
By Katharine Wellman 

R ECIPES for cosmetics —41 r> of them 
—comprise the most important part 
(if this book. The recipes cover full di¬ 
rections for making and storing such a 
variety of cosmetics as cleansing creams, 
artificial sun tan, lipsticks, hand creams, 
and face packs. The book tells what 
beauty treatments can and cannot do 
and how to obtain the best possible re¬ 
sults by the compounding of prepara¬ 
tions from pure ingredients. This 
appears to be no ordinary beauty cul¬ 
ture promotion material, but rather to 
be grounded on the bedrock of common 
sense. A valuable appendix gives sources 
of materials and price lists.—$2.15 post¬ 
paid.— A . P. P. 

OUR NAVY 


By Charles ]. Finger 

E SSENTIALLY a narrative rather 
than an exposition, this new volume 
is an excellent outline history for young 
people. It carries through from the 
period of the American Navy or, rather, 
from 1772 when there was no such 
thing as an “American Navy” but only 
a few scattered sloops doing duty as war 
vessels, through to the present day. The 
last chapter, for example, pertains to the 
conquest of the air, and discusses the 
various airships our navy has operated 


since the World War, the airplanes, and 
the aircraft carriers. It ends fittingly: 
“And today . . . there are those who 
dream of a day when neither navy nor 
army will be needed; the dream is glo¬ 
rious, but it implies a nobler civilization 
than the world has ever seen.”—$2.15 
postpaid.-—/'’. /). M. 


THE STUDY OF MAN 

By Ralph Linton f Proj. of Anthropology , 
lUniversity of Wisconsin 

A N introduction to social anthropology 
. —race, society, the family, mai- 
riage, tribe, state, social systems, dis¬ 
covery, function, culture, interests, and 
so on. It is not a textbook, yet to the 
outside reader it would give the practical 
equivalent of an elementary college 
course in social anthropology.—$4.20 
postpaid. —A. G. I. 


DIGESTION AND HEALTH 

By Walter B. Cannon , Prof. Physiology , 
Harvard Medical School 


M ORE scientific than general and 
popular is this book, which dis 
cusses the scientific problems of the 
nature of appetite and hunger, the na¬ 
ture of thirst, also digestion and bodily 
vigor, indigestion from pain, worry and 
excitement. Its style and language are 
easy to understand but the various 
problems are approached more from the 
point of view of causes and mechanisms 
than cures—which is what is meant by 
the statement that the book stresses the 
scientiiie side. Some interesting experi¬ 
ments are described. $2.15, postpaid. 
- A.C.J. 


AIRPLANE AND ENGINE 
MAINTENANCE 


By Daniel J. Brimm , Jr ., and 
//. Eduard Boggess 


A IRPLANE mechanics and all those 
- who are really interested in the 
how and why of airplane engines will 
find in this book u veritable gold mine 
of pertinent information. It is an in¬ 


struction book, pure and simple, and by 
no means a running story of airplane 
engines or their developments. It is 
thoroughly illustrated with photographs 
and drawings which are of great as¬ 
sistance in following the terse yet 
comprehensive text.—$2.20 postpaid.— 


A. P. P. 

DOWN TO EARTH 


By Carey Croneis and William C. Krum- 
bein. Department of Geology , University 
of Chicago 

T RAVELERS and motorists often 
wish they could interpret the strik¬ 
ing phenomena of the rocks they see 
wherever they go but even they probably 
do not sense the fact that, for every 


earth feature they see which has a sci¬ 
entific meaning of its own, the student 
of geology finds a hundred others right 
in plain sight. Just as a traveler in Eu¬ 
rope misses most of what there is to be 
seen if he does not carry along a knowl¬ 
edge of history, so a traveler going any¬ 
where misses a whole realm of science 
by having little knowledge of geology. 
The present book would equip the aver¬ 
age reader to travel with eyes that com¬ 
prehend a broad and ever fascinating 
science. It covers all elementary aspects 
of geology, without jargon and in sim¬ 
ple, attractive terms and language. It 
happens to be an elementary college 
text but is one of the newer kind de¬ 
signed to make students want to learn. 
Pleasant reading in place of drudgery. 
A large book of 484- illustrated pages. 
—$5.25 postpaid.— A. G. /. 

BE GLAD YOU'RE A NEUROTIC 
By Louis E. Bisch , M.D ., Ph.D. 

P RACTICALLY everybody lias at 
least some neurotic traits. Are you 
oversensitive, overronseientious, unduly 
worried about things, self-conscious, 
jealous or suspicious, a day dreamer, 
cynical, undid) disorderly or too or¬ 
derly, superstitious or cultish, easily 
fatigueef and poorly relaxed, emotionally 
unstable? If you have some of these or 
of about 50 other kinks you are some¬ 
what neurotic (there is no hard and fast 
line between normal and neurotic). But 
is it awful to be a neurotic? Here the 
author takes a refreshing tack. No, he 
says he glad you're neurotic', for nor¬ 
mal people are extremely stupid. The 
geniuses—great inventors, for example, 
or Napoleon—have all been neurotics. 

Flic author says iie is himself a neu- 
lotie. And who oti earth is in a better 
position to understand neurotics than a 
neurotic? Eor a normal person doesn’t 
sense what it is all about. Hence this 
book, bv a neurotic, is a very revealing 
book and it ought to give half the world 
a basis on which to understand the 
other half. Persons who have had con¬ 
tinued trouble getting along with other 
people ought to get a new orientation 
from it (and incidentally, so ought nor¬ 
mal folks but they won't read it). There 
is in the book a test by which you can 
rate your own degree of neuroticism 
(or genius? ). The best tiling about this 
book is that it doesn’t preach at you 
or try hard to get you to reform—it's 
more fun being a bit nutty, it has a very 
readable style, and is likely to have a 
wide sale.—$2,15 postpaid. -A. G. /. 
{one of them ). 
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